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Executive Summary 

The objective of a Site Inspection (SI) is “release assessment.”  More specifically, an SI is 
intended to: 

 Determine whether a release of hazardous waste or hazardous constituents has occurred 
from past Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA)-related activities and, if so, 

 Determine whether a suspected release warrants further action 

An Expanded SI has generally the same objective as an SI, but differs in that historical data 
collected during an SI suggest additional data are necessary to draw the release assessment 
conclusions with sufficient certainty.  

This report summarizes the results, evaluation, conclusions, and recommendations of the Site 
Inspection/Expanded Site Inspection (SI/ESI) conducted for 23 sites within the former Vieques 
Naval Training Range (VNTR) in Vieques, Puerto Rico, conducted in accordance with the Site 
Inspection/Expanded Site Inspection Sampling and Analysis Plan, 7 Consent Order Sites and 16 
PI/PAOC Sites, Former Vieques Naval Training Range, Vieques, Puerto Rico (CH2M HILL, 2009b).  

Seven of the sites included in the SI/ESI are solid waste management units (SWMUs) and areas 
of concern (AOCs) identified in the Resource Conservation and Recovery Act (RCRA) Consent 
Order (RCRA-02-99-7301) between the EPA and Navy, issued January 20, 2000. The remaining 
16 sites are photo-identified (PI) sites and potential areas of concern (PAOCs), identified via 
historical aerial photograph analysis or from other historical records. 

Of the 23 sites noted above, 12 underwent an ESI. These 12 sites were previously investigated 
via an SI (or equivalent investigation), the results, conclusions, and recommendations of which 
are presented in the Final Preliminary Assessment/Site Inspection Report, 12 Consent Order Sites 
and 8 PI/PAOC Sites, Former Vieques Naval Training Range, Vieques, Puerto Rico (CH2M HILL, 
2008). The 12 sites that underwent an ESI are: 

 SWMU 1 – Camp Garcia Landfill 
 SWMU 2 – Fuels Offloading Site 
 SWMU 6/7 – Waste Oil and Paint Accumulation Areas 
 SWMU 10 – Sewage Treatment Lagoons 
 AOC A – Diesel Fuel Fill Pipe Area 
 AOC G – Pump Station and Chlorination Building at Sewage Treatment Lagoons 
 PI 4 – Former Helicopter Maintenance Area, Trenched Area, Disturbed Area, and Bermed 

Areas used for Fuel Bladder Storage 
 PI 7 – Former Quarry, Tar Drum Disposal Area, and Radar Communication Area 
 PAOC L – Former Paint and Transformer Storage Area 
 PAOC N – Former Fuel Farm and Filling Station 
 PAOC S – Former Power Plant 

In addition to the 12 sites identified above, 11 PI/PAOC sites were identified by the Navy, 
United States Environmental Protection Agency (USEPA), Puerto Rico Environmental Quality 
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Board (PREQB), and United States Fish and Wildlife Service (USFWS) as warranting an SI 
based on information regarding past activities there. These 11 sites are: 

 PI 5 – Former Airfield and Associated Ditches 
 PI 6 – Former PCB Storage Pad and Vehicle Wash Pad 
 PI 8 – Former Motor Pool Maintenance Area 
 PI 10 – Former Wastewater Leach Field 
 PAOC I – Former Power Plant and Mechanics Shop 
 PAOC M – Former Fuel Facility 
 PAOC O – Former Boiler Room in Heat Plant Building 238 
 PAOC P – Former Water Treatment Pumphouse 
 PAOC Q/R – Former Boiler Room in Heat Plant Buildings 607 and 617 
 PAOC X – Debris Area in Ephemeral Stream 

In addition to the above sites, groundwater along the downgradient boundary of Camp Garcia 
was evaluated due to the existence of multiple sites within Camp Garcia. The primary objective 
of this evaluation was to determine if groundwater potentially contaminated by sites within 
Camp Garcia has migrated beyond the facility’s southern boundary. This evaluation was used 
specifically for three sites – PAOC J, PAOC K, and SWMU 4 – recommended for no further 
investigation or action pending the regional groundwater evaluation in the Final PA/SI Report 
(CH2M HILL, 2008). 

Each of the 23 sites specifically investigated during the SI/ESI is shown in Figure ES-1. The 
three additional sites (PAOC J, PAOC K, and SWMU 4) for which the regional groundwater 
data were used to make site-specific determinations are also shown in Figure ES-1. 

A “CERCLA-related release” is a release of hazardous substances, pollutants, and 
contaminants eligible for CERCLA response as defined in CERCLA Sections 101(14) and 
101(33). In other words, a “CERCLA-related release” is where past site-specific activities 
resulted in spilling, leaking, disposing, or similar discharging of hazardous substances, 
pollutants, or contaminants that are subject to CERCLA regulation into the environment.  

To determine whether a CERCLA-related release occurred at each of the 26 sites discussed 
above and/or whether any release warrants further action, samples of environmental media 
and related data were collected for evaluation. The environmental media data were evaluated 
via the 7-step decision analysis process displayed in Figure ES-2. The figure shows that the first 
evaluation of the data collected is the “release assessment” (i.e., Step 3). That is, where 
inorganics above background or where any other constituents (i.e., non-inorganics) were 
detected, a potential release is suspected. It is important to note that identifying a “suspected 
release” does not necessarily mean a CERCLA-related release occurred. Nor does it mean that 
even if a release occurred that the release warrants further action. Additional evaluation, such 
as historical site information consideration and comparison of site-specific data to regulatory 
screening criteria, is then used to refine the understanding of the “suspected release.” This 
additional evaluation is the subject of the remaining decision analysis steps. These remaining 
steps consider such information as CERCLA-eligibility of the constituents identified; presence 
of exposure pathways; and conservative and, where warranted, more realistic risk-based and 
other screening values published by regulatory agencies. The additional evaluation also 
includes a holistic consideration of site-specific information (e.g., historical information, media 
data, etc.) to make a determination of whether the potential source area at each site was 
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sufficiently characterized, and whether the potential sources of contamination have been 
removed. 

The outcome of the 7-step decision analysis process is a conclusion of whether a 
CERCLA-related release likely occurred and, if so, whether the suspected release warrants 
further action. If no CERCLA-related release is suspected, or if the data suggest a release does 
not warrant further action (including following source area elimination), then preparation of a 
no action or no further action decision document is recommended. If a CERCLA-related 
release is suspected that warrants further action, recommendation for the further action is 
made.  

For each of the 23 sites investigated during this SI/ESI, the site history; data collection 
activities; results of the data evaluation, including the 7-step decision analysis; and 
conclusions and recommendations are summarized in Table ES-1. The table also includes the 
conclusions for the three additional sites (PAOC J, PAOC K, and SWMU 4) based on the 
regional groundwater results. As shown in the table, the following is recommended for each 
of the sites: 

Presumptive Remedy, beginning with Streamlined RI/FS Report 
 SWMU 1 

Re-sampling to Acquire the Data Originally Planned in the SI/ESI SAP 
 PAOC Q/R 

Re-sampling of Area Sampled Previously to Evaluate Current Conditions 
 PI 7 

Additional Round of Groundwater Samples to Confirm Low Levels or Potential Trends 
 PI 4 

No Further Action (Preparation of a No Action/No Further Action Decision Document) 
 SWMU 2 
 SWMU 6/7 
 SWMU 10 
 AOC A 
 AOC G 
 PAOC I 
 PAOC L 
 PAOC M 
 PAOC N 
 PAOC O 
 PAOC P 
 PAOC S 
 PAOC X 
 PI 5 
 PI 6 
 PI 8 
 PI 10 
 Regional Groundwater (SWMU 4, PAOC J, PAOC K) 
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Resumen Ejecutivo 

El objetivo de una Inspección de Sitio (SI, por sus siglas en ingles) es “la evaluación del 
derrame.”  Más específicamente, la intención de un SI es: 

 Determinar si ha ocurrido un derrame de desperdicios o compuestos peligrosos como 
resultado de actividades relacionadas a la Ley de Respuesta, Responsabilidad y 
Compensación Ambiental (CERCLA, por sus siglas en ingles), y de ser así,  

 Determinar si el derrame que se sospecha , justifica una acción adicional  

Por lo general un SI Expandido tiene los mismos objetivos de un SI, pero difiere en que los 
datos históricos obtenidos durante un SI sugieren la necesidad de obtener más datos para 
poder llegar a una conclusión más certera sobre la  evaluación del derrame.  

Este informe resume los resultados, evaluación, conclusiones y recomendaciones de la 
Inspección de Sitio/Inspección de Sitio Expandida (SI/ESI, por sus siglas en ingles) que se llevó 
a cabo en 23 sitios dentro del Antiguo Campo de Adiestramiento Naval de Vieques (VNTR, por 
sus siglas en ingles) en Vieques, Puerto Rico, el cual se realizó siguiendo el Site 
Inspection/Expanded Site Inspection Sampling and Analysis Plan, 7 Consent Order Sites and 16 
PI/PAOC Sites, Former Vieques Naval Training Range, Vieques, Puerto Rico (CH2M HILL, 2009b).  

Siete de los sitios incluidos en el SI/ESI son Unidades de Manejo de Desperdicios Sólidos 
(SWMUs, por sus siglas en ingles) y Áreas de Preocupación (AOCs, por sus siglas en ingles) 
identificados bajo la Ley de Recuperación y Conservación de Recursos (RCRA, por sus siglas 
en ingles) y la Orden de Consentimiento (RCRA-02-99-7301) firmada por la Agencia de 
Protección Ambiental de los Estados Unidos (EPA por sus siglas en ingles) y la Marina, 
emitida el 20 de enero del 2000. Los 16 sitios restantes son sitios identificados mediante 
fotografías aéreas (PI, por sus siglas en ingles) y áreas de preocupación potencial (PAOCs, por 
sus siglas en ingles), identificados mediante el análisis de fotografías aéreas históricas o a 
través de otros archivo históricos.  

De los 23 sitios mencionados arriba , 12 pasaron por un ESI. Estos 12 sitios fueron 
previamente investigados a través de un SI (o una investigación equivalente). Los resultados, 
conclusiones, y recomendaciones se presentan en el  Final Preliminary Assessment/Site 
Inspection Report, 12 Consent Order Sites and 8 PI/PAOC Sites, Former Vieques Naval Training 
Range, Vieques, Puerto Rico (CH2M HILL, 2008). Los 12 sitios que pasaron por un ESI son: 

 SWMU 1 – Vertedero del Campamento García  
 SWMU 2 – Sitio de Descarga de Combustible 
 SWMU 6/7 –  Áreas de Disposición de Aceite y Acumulación de Pintura 
 SWMU 10 – Lagunas de Tratamiento de Aguas Residuales 
 AOC A – Área de Llenado de Tuberías de Combustible Diesel 
 AOC G – Edificio de la Estación de Bombas y  Edificio de Clorinización en las Lagunas de 

Tratamiento de Aguas Usadas 
 PI 4 – Antigua Área de Mantenimiento de Helicópteros, Área de Trincheras, Aéreas 

Afectadas y Áreas utilizadas para el Almacenaje de Combustible en Vejigas de goma 
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 PI 7 – Antigua Cantera, Área de Disposición de Barriles de Brea, y Área de Comunicación 
de Radares  

 PAOC L – Antigua Área de Almacenaje de Pinturas y Transformadores 
 PAOC N – Antigua Área de Combustible y Estación de Llenado 
 PAOC S – Antigua Planta de Energía  

Además de los 12 sitios identificados arriba, en base a la información relacionada con 
actividades pasadas la Marina, EPA, la Junta de Calidad Ambiental de Puerto Rico y el 
Servicio de Pesca y  Vida Silvestre de los Estados Unidos identificaron 11 sitios PI/PAOC) que 
ameritaron un SI. Estos 11 sitios son:  

 PI 5 – Antiguo Aeropuerto y Cunetas Asociadas 
 PI 6 – Antigua Plataforma de Almacenaje de PCB y Lavado de Vehículos 
 PI 8 – Antigua Área de Mantenimiento de Área de Vehículos 
 PI 10 – Antiguo Campo de Lixiviación de Aguas Usadas 
 PAOC I – Antigua Planta de Energía y Taller Mecánico 
 PAOC M – Antiguas Facilidades de Combustible 
 PAOC O – Antiguo Cuarto de Calderas de la Planta de Calentamiento en el Edificio 238 
 PAOC P – Antigua Planta de Bombeo de Tratamiento de Agua  
 PAOC Q/R – Antiguo Cuarto de Calderas de la Planta de Calentamiento en los Edificios 

607 y 617 
 PAOC X – Área de Disposición en el Riachuelo Intermitente  

Además de los sitios mencionados arriba, se evaluó el agua subterránea a lo largo del límite 
vertiente bajo del Campamento García debido a que dentro del campamento existen múltiples 
sitios. El objetivo principal de esta evaluación fue determinar si el agua subterránea 
potencialmente contaminada por los sitios dentro del Campamento García ha migrado más 
allá del límite sureste de la instalación. Esta evaluación fue usada especificamente en tres 
sitios – PAOC J, PAOC K, y  SWMU 4 – los cuales fueron recomendados para no más 
investigaciones o acciones adicionales, sujeta a la evaluación de aguas subterráneas regional 
en el PA/SI Informe Final (CH2M HILL, 2008). 

Cada uno de los 23 sitios investigados específicamente durante el SI/ESI se muestra en la 
Figura  ES-1. En la Figura ES-1 también se muestran los tres sitios adicionales (PAOC J, PAOC 
K, y SWMU 4) para los cuales se usaron los datos regionales de aguas subterráneas para 
lograr  determinaciones especificas para estos sitios.  

Un  “derrame relacionado a CERCLA” es un derrame de substancias peligrosas, 
contaminantes y con sustancias elegibles para una respuesta CERCLA, según se define en las 
Secciones de CERCLA 101(14) y 101(33). En otras palabras, un “derrame relacionado a 
CERCLA” es donde actividades pasadas en un sitio específico resultaron en derrames, 
escapes, disposición o descargas similares de substancias peligrosas o contaminantes, que 
están sujetos a reglamentos ambientales según CERCLA.  

Para determinar si un derrame relacionado a CERCLA ocurrió en cada uno de los 26 sitios 
discutidos anteriormente y/o si algún derrame necesita alguna acción adicional, se tomaron 
muestras de medios ambientales y otros datos relacionados para ser evaluados. Se evaluó el 
medio ambiental a través del proceso de 7 pasos para análisis de decisiones mostrado en la 
Figura  ES-2. Esta Figura muestra que la primera evaluación de datos recogidos representa la 
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“evaluación del derrame” (i.e., Paso 3). Es así, se sospecha de un derrame potencial cuando se 
han detectado compuestos inorgánicos u otro constituyente (por ejemplo, no inorgánicos) 
sobre el nivel de trasfondo. Cabe mencionar que la identificación de  una “sospecha de 
derrame” no necesariamente significa que ocurrió un derrame relacionado a CERCLA. 
Tampoco significa que aún si hubiera ocurrido un derrame, sería necesaria una acción 
adicional. Se usa una evaluación adicional, como la consideración de información histórica del 
sitio y la comparación de datos específicos del sitio contra criterios de evaluación regulatorios 
con el fin de refinar el entendimiento del “derrame que se sospecha existió”. Esta evaluación 
adicional es el tema de los pasos restantes del análisis de decisión. Estos pasos restantes 
consideran tal información como la  elegibilidad  CERCLA de los compuestos identificados; la 
presencia de vías de exposición; y niveles conservadores y, donde sea necesario, en valores de 
evaluación más realistas y otros valores publicados por las agencias reguladoras. La evaluación 
adicional también incluye una consideración holística de la información del sitio específico 
(por ejemplo, información histórica, datos del medio, etc.) para determinar si la fuente 
potencial en cada sitio fue lo suficientemente caracterizada, o si las fuentes potenciales de 
contaminación ya fueron removidas.  

El resultado del proceso de análisis de decisión de los 7 pasos es una conclusión de la 
probabilidad de que haya ocurrido un  derrame relacionado a CERCLA, y, de ser así, si el 
derrame que se sospecha existió requiere de una acción adicional. De no sospecharse que hubo 
un derrame relacionado a CERCLA, o si  los datos sugieren que un derrame no requiere de una 
acción adicional (incluyendo el seguimiento de la eliminación de la fuente), se recomienda se 
prepare un documento de No Acción o Ninguna Acción Adicional. Si se sospecha de un 
derrame relacionado a CERCLA que necesita acciones adicionales, la recomendación sería de 
Acción Adicional.  

Para cada uno de los 23 sitios investigados durante este SI/ESI, la historia del sitio; 
actividades de recolección de datos; resultados de datos evaluados, incluyendo el análisis de 
decisión de los 7-pasos; y conclusiones y recomendaciones, se resumen en la Tabla ES-1. La 
tabla también incluye las conclusiones para los tres sitios adicionales (PAOC J, PAOC K, y 
SWMU 4) en base a los resultados de aguas subterráneas regionales. Como se muestra en la 
tabla, se recomienda lo siguiente para cada uno de los sitios:  

Remediación Presumible, que inicia con un Reporte RI/FS Detallado 
 SWMU 1 

Re-muestreo para obtención de los datos originalmente planificados en el SI/ESI SAP 
 PAOC Q/R 

Re-muestreo del área previamente muestreada para evaluar condiciones actuales  
 PI 7 

Ronda adicional de muestreo de aguas subterráneas para confirmar niveles bajos o tendencias 
potenciales 
 PI 4 

Ninguna Acción Adicional (Preparación de un Documento de Decisión de Ninguna 
Acción/Ninguna Acción Adicional) 
 SWMU 2 
 SWMU 6/7 
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 SWMU 10 
 AOC A 
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TABLE ES-1
Summary of Conclusions and Recommendations
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Potential Site-specific Results of
Site Site Site Potential Release Data 7-step Decision

Name Description History Source(s) Mechanism(s) Collected Analysis Conclusions Recommendations
SWMU 1 Camp Garcia 

Landfill
Unlined landfill reportedly 
used for trench disposal 
of municipal waste from 
1954 to 1978. Some 
munitions-related debris 
was observed during ESI.

Buried waste Leaching of 
constituents from 
waste into soil, 
groundwater, and/or 
ephemeral stream

Geophysical survey and numerous 
excavations to determine landfill 
extent. 20 test pits to characterize 
type and thickness of waste. 50 
surface soil samples of landfill 
cover; 7 surface soil and 5 
subsurface soil samples within 
ephemeral streams adjacent to 
landfill. 20 subsurface soil 
samples within waste. 20 
subsurface soil samples directly 
beneath waste. Groundwater 
samples from 12 wells upgradient, 
within, and downgradient of 
landfill. 

Sufficient data have been collected for all 
media associated with the landfill to 
warrant a feasibility study to evaluate 
appropriate remedial options.

Geophysical data and confirmatory 
excavations indicate the boundaries of 
the landfill have been delineated and 
the landfill is 41 acres. Test pits and 
excavations suggest the landfill 
material is primarily municipal in 
nature. Surface soil data suggest 
surface soil is suitable for use as cover 
material. Subsurface soil data within 
landfill boundaries suggest there have 
been some isolated releases of 
hazardous constituents to surrounding 
media that resulted in relatively low 
levels of potential risk overall with 
some hotspot areas. Ephemeral 
stream data suggest any release to the 
ephemeral streams has not resulted in 
contamination posing an unacceptable 
risk. Groundwater data suggest 
relatively minor releases to 
groundwater. 

Presumptive remedy; 
prepare streamlined RI/FS 
report

SWMU 2 Fuels Off-loading Fuel offloaded from 
barges, pumped to series 
of above-ground storage 
tanks (ASTs)

Fuel transfer 
operations and 
ASTs

Leaks or spills to 
ground surface

30 surface soil samples and 15 
subsurface soil samples around 
fuel offloading area, along former 
fuel transfer pipeline, and in 
vicinity of all former ASTs

Data suggest potential source areas 
were sufficiently characterized

Data suggest a localized release at 
one former AST, but contaminant 
concentrations (primarily lead) across 
site do not pose an unacceptable 
human health or ecological risk or 
leaching concern for groundwater; 
average lead concentration is less than 
PREQB Land Pollution Control 
Corrective Action Level

No further investigation or 
action; prepare a no action 
decision document

SWMU 6/7 Waste Oil and 
Paint 
Accumulation 
Areas

Concrete pad and caged 
area used to stage waste 
oil in 55-gallon drums and 
paint in small containers

Drums and small 
containers of 
waste oil and paint

Leaks or spills to 
concrete surface; 
runoff to ground 
surface

16 surface soil samples and 6 
subsurface soil samples around 
entire perimeter of concrete pad

Data suggest potential source area was 
sufficiently characterized

Data suggest there has not been a 
CERCLA-related release that has 
resulted in soil or groundwater 
contamination at concentrations that 
would pose a potentially unacceptable 
risk to human or ecological receptors 
or leaching concern for groundwater

No further investigation or 
action; prepare a no action 
decision document

SWMU 10 Sewage 
Treatment 
Lagoons

Four historically unlined 
lagoons for Camp Garcia 
sanitary sewage 
treatment from 1950s to 
2000 (lined in 1974); 
treated effluent 
discharged to land and/or 
sea until 1974; no 
discharge after 1974

Sewage treatment 
lagoons

Discharge to ground 
surface; leaching 
from lagoons into soil 
and/or groundwater

20 co-located surface soil and 
subsurface soil samples within 
lagoons; 5 monitoring wells (4 
within and 1 outside lagoons); 8 
additional surface soil samples for 
thallium analysis only

Data suggest potential source area was 
sufficiently characterized

Data suggest there has not been a 
CERCLA-related release or, if a 
release occurred, it has not resulted in 
soil or groundwater contamination at 
concentrations that would pose a 
potentially unacceptable risk to human 
or ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document
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TABLE ES-1
Summary of Conclusions and Recommendations
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Potential Site-specific Results of
Site Site Site Potential Release Data 7-step Decision

Name Description History Source(s) Mechanism(s) Collected Analysis Conclusions Recommendations

AOC A Diesel Fuel Fill 
Pipe Area

15,000-gallon diesel fuel 
underground storage tank 
(UST) at OP-1; first one 
removed in 1997; second 
removed in 2003

UST and 
associated piping

Leaks or spills to 
ground surface and 
to subsurface soil

10 confirmatory subsurface soil 
samples around and beneath UST 
and associated piping following 
removal; additional soil removal 
and 26 confirmatory soil samples 
during ESI

Data suggest potential source area was 
sufficiently characterized

Current total petroleum hydrocarbon 
(TPH) concentrations are acceptable 
relative to the PREQB Land Pollution 
Control Corrective Action Level

No further investigation or 
action; prepare a no further 
action decision document

AOC G Pump Station and 
Chlorination 
Building

Building used for 
chlorination and pumping 
of sewage being treated 
in lagoons (SWMU 10)

Chlorine contact 
chamber; piping; 
pump 
maintenance 
activities

Spills or leaks from 
chlorine contact 
chamber and/or 
associated piping to 
ground surface; spills 
or other discharge of 
pump maintenance 
fluids outside building

7 surface soil and 2 subsurface 
soil samples around building and 
chlorine contact chamber

Data suggest potential source areas 
were sufficiently characterized

Data suggest there has not been a 
CERCLA-related release that has 
resulted in soil contamination at 
concentrations that would pose a 
potentially unacceptable risk to human 
or ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document

PI 4 Former Helicopter 
Maintenance Area, 
Trenched Area, 
Disturbed Areas, 
and Bermed Areas 
used for Fuel 
Bladder Storage

Helicopter maintenance 
area, barracks and mess, 
trenches that may have 
been associated with 
sanitary leach field, 
bermed area used for fuel 
bladder storage

Helicopter 
maintenance 
activities; unknown 
activities 
associated with 
trenches and 
disturbed areas; 
fuel bladders

Spills or leaks to 
ground surface; 
release to subsurface 
soil and/or 
groundwater from 
trenches

2 surface soil samples and 2 co-
located surface soil and 
subsurface soil samples within 
bermed area; 5 co-located surface 
soil and subsurface soil samples 
at former helicopter maintenance 
building; 6 co-located surface soil 
and subsurface soil samples 
within the trenched area and 
nearby disturbed area; 2 co-
located surface soil and 
subsurface soil samples within 
disturbed area south of helicopter 
maintenance area; 7 monitoring 
wells across the site

Data suggest potential source areas 
were sufficiently characterized

Low levels of VOCs detected in 
groundwater; specifically low-level 
exceedance of trichloroethene (TCE) 
Maximum Contaminant Level (MCL) in 
one well over two rounds of sampling

No further investigation or 
action for soil; collect 
another round of 
groundwater samples from 
all site wells for volatile 
organic compound (VOC) 
analysis to confirm low 
levels or evaluate presence 
of any trends

PI 5 Former Airfield 
and Associated 
Ditches

Airfield, fire department, 
temporary tents

Airfield staining Runoff from stained 
areas into ditches 
and transport in 
ephemeral streams

4 co-located surface soil and 
subsurface soil samples and 4 
additional surface soil samples in 
former stained areas and 
depositional areas in ditches and 
ephemeral streams

Data suggest potential source areas 
were sufficiently characterized

Data suggest there has not been a 
CERCLA-related release or, if a 
release occurred, it has not resulted in 
soil contamination at concentrations 
that would pose a potentially 
unacceptable risk to human or 
ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
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Potential Site-specific Results of
Site Site Site Potential Release Data 7-step Decision

Name Description History Source(s) Mechanism(s) Collected Analysis Conclusions Recommendations

PI 6 Former PCB 
Storage Pad and 
Vehicle Wash Pad

Fresh water storage, 
UST, vehicle washing, 
PCB storage

PCB storage on 
pad; vehicle 
washing activities

Runoff from vehicle 
wash pad, runoff 
from PCB storage 
pad to ground 
surface and sump

6 wipe samples on PCB concrete 
storage pad, 2 co-located surface 
and subsurface soil samples 
adjacent to PCB storage pad, and 
1 surface soil sample within 
concrete pad sump; 3 surface soil 
samples near UST; 1 co-located 
surface and subsurface soil 
sample adjacent to vehicle wash 
pad

Data suggest potential source areas 
were sufficiently characterized

Data associated with PCB storage pad 
suggest a CERCLA-related release of 
PCBs has not occurred. Data 
associated with UST and vehicle wash 
pad suggest there has not been a 
CERCLA-related release or, if a 
release occurred, it has not resulted in 
contamination of soil at concentrations 
that would pose a potentially 
unacceptable risk to human or 
ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document

PI 7 Former Quarry, 
Tar Drum Disposal 
Area, Radar 
Communication 
Area

Three physically separate 
areas - former radar 
communication facility to 
the north; defunct rock 
quarry in the central area; 
and an area where drums 
containing tar residues 
were observed

Former radar 
communication 
facilities; drums in 
quarry and area to 
the south

Spills or leaks to the 
ground surface

3 co-located surface soil and 
subsurface soil samples around 
debris observed at the former 
radar communication facility 
location; 5 co-located surface soil 
and subsurface soil samples, 6 
additional surface soil samples, 
and 1 monitoring well around 
drums and debris within the 
former quarry; 10 co-located 
surface and subsurface soil 
samples, 2 additional surface soil 
samples, and 2 monitoring wells 
around drums and debris in the tar 
drum disposal area; 19 surface 
and 19 subsurface confirmatory 
soil samples beneath drums 
following drum and contaminated 
soil removal

Data suggest former radar 
communication facility and former drum 
disposal areas were sufficiently 
characterized; PAHs present in one 
surface soil sample collected more than 
7 years ago near debris in the former 
quarry suggest the need to resample that 
location to assess current conditions

Drum and contaminated soil removal 
have eliminated past and potential 
future sources of contamination; data 
for soil within former radar 
communication facility and post 
drum/soil removal data within the drum 
disposal areas suggest that soil 
concentrations do not pose an 
unacceptable risk to human or 
ecological receptors or leaching 
concern for groundwater. Groundwater 
data suggest groundwater 
concentrations do not pose an 
unacceptable risk under a potable use 
scenario. Additional data collection is 
warranted to determine current 
concentrations at location sampled 7 
years ago.

No further investigation or 
action for any area of PI 7 
other than around EBS 
sample PI7-3. At this 
location, collect a co-
located surface and 
subsurface soil sample to 
determine current 
concentrations of PAHs. If 
current PAH 
concentrations, when 
considered with nearby soil 
data, do not pose a 
potentially unacceptable 
risk to human or ecological 
receptors or leaching 
concern for groundwater, 
no further action will be 
necessary for that area. If 
the evaluation instead 
suggests there is a 
potentially unacceptable 
risk or leaching concern, 
soil will be removed in a 
localized area, similar to 
what was done in the tar 
drum disposal area, and 
another co-located surface 
and subsurface soil sample 
will be collected to confirm 
remaining concentrations 
are acceptable.
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Summary of Conclusions and Recommendations
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
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Potential Site-specific Results of
Site Site Site Potential Release Data 7-step Decision

Name Description History Source(s) Mechanism(s) Collected Analysis Conclusions Recommendations

PI 8 Former Motor Pool 
Maintenance Area

Motor pool maintenance 
area, car wash, oil drum 
storage and disposal 
area, asphalt emulsion 
drum storage area, 
storage area for 
hazardous materials and 
petroleum products

Vehicle 
maintenance; 
drums, hazardous 
materials, and 
petroleum 
products

Spills or leaks to 
ground

Magnetic survey to look for buried 
drums; 9 co-located surface and 
subsurface soil samples and 4 
additional surface soil samples in 
most likely areas of release; 1 
surface soil sample in drainage 
ditch where runoff from site is 
most likely

Data suggest potential source areas 
were sufficiently characterized

Data suggest there has not been a 
CERCLA-related release that has 
resulted in soil contamination at 
concentrations that would pose a 
potentially unacceptable risk to human 
or ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document

PI 10 Former 
Wastewater Leach 
Field

Former sludge drying 
lagoons (leach field) for 
former wastewater 
treatment plant

Wastewater 
sludge

Leaching from sludge 3 co-located surface soil and 
subsurface soil samples and 3 
additional surface soil samples 
within and adjacent to former 
lagoons

Data suggest potential source areas 
were sufficiently characterized

Data suggest there has not been a 
CERCLA-related release or, if a 
release occurred, it has not resulted in 
soil contamination at concentrations 
that would pose a potentially 
unacceptable risk to human or 
ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document

PAOC I Former Power 
Plant and 
Mechanics Shop

Building formerly used as 
a power plant and 
mechanics shop

Power plant and 
mechanic activities

Discharge through 
building pipe 
penetrations or via 
doors

5 co-located surface soil and 
subsurface soil samples; one each 
adjacent to 3 pipe penetrations 
and 2 doors

Data suggest potential source areas 
were sufficiently characterized

Data suggest there has not been a 
CERCLA-related release or, if a 
release occurred, it has not resulted in 
soil contamination at concentrations 
that would pose a potentially 
unacceptable risk to human or 
ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document

PAOC L Former Paint and 
Transformer 
Storage Area

Small, single room 
concrete block building 
used for storage of paints 
and transformers

Containers of 
paints; 
transformers

Spills or leaks onto 
concrete floor and 
tracked outside; spills 
or leaks outside 
building

4 co-located surface soil and 
subsurface soil samples and 1 
monitoring well around building 
during SI; 8 surface soil samples 
and 4 confirmatory subsurface soil 
samples following soil removal

Data suggest potential source areas 
were sufficiently characterized

Data suggest sufficient soil 
contaminated with pesticides was 
removed and that residual pesticide 
concentrations are consistent with 
concentrations attributable to normal 
pesticide use, not a CERCLA-related 
release

No further investigation or 
action; backfill excavation 
with soil from road 
expansion and prepare a 
no further action decision 
document

PAOC M Former Fuel 
Facility

Former dispatch office, 
sleeping quarters, fuel 
facility

Fuel-related 
materials, if 
historically present

Spills or leaks to 
ground surface

4 continuous soil borings around 
footprint of former building for 
visual, odor, or PID evidence of 
contamination

No visual, odor, or PID evidence of 
contamination detected; no sampling 
required

Visual, odor, and PID evidence 
suggest a CERCLA-related release did 
not occur

No further investigation or 
action; prepare a no action 
decision document

PAOC N Former Fuel Farm 
and Filling Station

3 ASTs present from 
1985 through 1992; two-
compartment AST (gas 
and diesel) installed in 
2000

ASTs Spills or leaks onto 
ground surface

Geophysical survey to determine if 
underground fuel pipeline is 
present; 3 co-located surface soil 
and subsurface soil samples 
around the former ASTs; 1 co-
located surface soil and 
subsurface soil sample and 1 
monitoring well at the former fuel 
building location

Data suggest potential source area was 
sufficiently sampled

Geophysical survey confirmed no 
underground fuel pipeline present; data 
suggest there has not been a CERCLA-
related release that has resulted in soil 
or groundwater contamination at 
concentrations that would pose a 
potentially unacceptable risk to human 
or ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document
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Summary of Conclusions and Recommendations
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
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Potential Site-specific Results of
Site Site Site Potential Release Data 7-step Decision
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PAOC O Former Boiler 
Room in Heat 
Plant Building 238

Boiler room in building 
constructed in 1953 and 
demolished in 1989

Boiler Spills or leaks to 
ground surface

2 co-located surface and 
subsurface soil samples within 
footprint of former building

Data suggest potential source area was 
sufficiently sampled

Data suggest there has not been a 
CERCLA-related release that has 
resulted in soil contamination at 
concentrations that would pose a 
potentially unacceptable risk to human 
or ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document

PAOC P Former Water 
Treatment 
Pumphouse

Water treatment 
pumphouse in building 
constructed in 1953 and 
demolished in 1989

Mobile generator Leaks or spills to 
ground surface

1 co-located surface and 
subsurface soil sample beneath 
mobile generator

Data suggest potential source area was 
sufficiently sampled

Mobile generator removal has 
eliminated past and potential future 
source of contamination; data suggest 
there has not been a CERCLA-related 
release that has resulted in soil 
contamination at concentrations that 
would pose a potentially unacceptable 
risk to human or ecological receptors 
or leaching concern for groundwater

No further investigation or 
action; prepare a no further 
action decision document

PAOC Q/R Former Boiler 
Room in Heat 
Plant Buildings 
607 and 617

Boiler rooms in building 
constructed in 1963 and 
demolished in 1984 
(PAOC Q) and building 
constructed in 1970 and 
demolished in 1984 
(PAOC R)

Boilers Spills or leaks to 
ground surface

1 co-located surface and 
subsurface soil sample at former 
PAOC Q building location and 1 
surface soil sample at former 
PAOC R building location

Data suggest potential source area was 
not sufficiently sampled

Data suggest surface soil samples 
likely collected in soil cover material 
from road expansion activities placed 
over former ground surface of sites 
(soil material suitable for use as 
backfill); no subsurface soil sample 
collected at PAOC R due to refusal

Remove soil cover material 
and utilize it for backfill at 
PAOC L; collect, analyze, 
and evaluate 1 co-located 
surface and subsurface soil 
sample at each of PAOC Q 
and PAOC R in accordance 
with SI/ESI SAP 
(CH2M HILL, 2009)

PAOC S Former POL 
Pipeline and 
Power Plant

Two physically separate 
areas - underground fuel 
transfer pipeline from 
SWMU 2 to airfield 
(removed in 1984); former 
power plant in Camp 
Garcia

Former pipeline; 
power plant 
operations

Spills or leaks to 
ground surface; 
release also to 
subsurface from 
pipeline

Geophysical survey to determine if 
underground fuel pipeline or UST 
is present; 14 co-located surface 
soil and subsurface soil samples 
along former pipeline; 2 surface 
soil samples between pipeline and 
salt flat; 5 co-located surface soil 
and subsurface soil samples and 
1 monitoring well at the former 
power plant location

Data suggest potential source area was 
sufficiently sampled

Geophysical survey confirmed no 
underground fuel pipeline or UST 
present; data suggest there has not 
been a CERCLA-related release that 
has resulted in soil or groundwater 
contamination at concentrations that 
would pose a potentially unacceptable 
risk to human or ecological receptors 
or leaching concern for groundwater

No further investigation or 
action; prepare a no action 
decision document
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PAOC X Debris Area in 
Ephemeral Stream

Automobile, tires, scrap 
metal, and construction-
type debris disposed in 
and adjacent to an 
ephemeral stream

Miscellaneous 
debris

Leaching of 
constituents from 
debris to soil

4 surface soil samples in vicinity of 
debris; 7 confirmatory surface soil 
samples and 4 confirmatory 
subsurface soil samples beneath 
debris following removal

Data suggest potential source areas 
were sufficiently characterized

Debris removal has eliminated past 
and potential future source of 
contamination; data suggest there has 
not been a CERCLA-related release 
that has resulted in soil contamination 
at concentrations that would pose a 
potentially unacceptable risk to human 
or ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no further 
action decision document

Regional 
Groundwater

Two monitoring 
wells located at 
the downgradient 
(southern) 
boundary of Camp 
Garcia

Objective of wells was to 
determine if any CERCLA-
related releases from 
sites within Camp Garcia 
has resulted in 
groundwater 
contamination migrating 
from the facility

Camp Garcia sites Release mechanisms 
specific to individual 
Camp Garcia sites

2 groundwater samples (one from 
each monitoring wells)

Data, including measured piezometric 
surface, suggest the monitoring well 
provide sufficient data to assess 
groundwater quality migrating from facility

Data suggest there has not been a 
CERCLA-related release at the sites 
within Camp Garcia that has resulted 
in contamination migrating beneath 
and beyond the facility boundary or, if 
so, it would not pose a potentially 
unacceptable risk to human health 
under a potable use scenario.

No further investigation of 
regional monitoring wells; 
no further investigation or 
action for Camp Garcia 
sites PAOC J, PAOC K, 
and SWMU 4, whose no 
further investigation or 
action recommendation 
made in the PA/SI Report 
(CH2M HILL, 2008) was 
pending the outcome of the 
regional groundwater 
sampling.
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Notes:
The decision makers associated with this decision tree are the Navy, USEPA, PREQB, and USFWS. 
1 Determination of CERCLA eligibility is described in Section 1 of this SI/ESI Report (October 2009) 
2 “Available” data are described in Section 1 of this SI/ESI Report (October 2009)
3 “Useful” data are described in Section 1 of this SI/ESI Report (October 2009)
4 CERCLA-related releases are defined in Section 1 of this SI/ESI Report (October 2009)
5 For UST sites, PREQB Land Pollution Control Corrective Action Levels
6 ss = surface soil; sb = subsurface soil; sw = surface water; sd = sediment; gw = groundwater
7 Examples of the types of more realistic evaluations that may be performed are described in 

Section 1 of this SI/ESI Report (October 2009)

FIGURE ES-2
SI/Expanded SI Evaluation Decision Tree

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico 
ES082009002TPA ES-2_Decision Analysis Tree.ai  mstuart



 

ES051710192043TPA / 10160001 1-1 

SECTION 1 

Introduction 

This report summarizes the Site Inspection/Expanded Site Inspection (SI/ESI) conducted in 
2009 for 23 sites within the former Vieques Naval Training Range (VNTR). As applicable, 
the report also includes historical data from previous investigations for the purposes of 
holistic data evaluation and making site-specific determinations.  

Of the 23 sites, 7 were identified in the Resource Conservation and Recovery Act (RCRA) 
Consent Order (RCRA-02-99-7301) between the United States (U.S.) Environmental 
Protection Agency (EPA) and the U.S. Navy (Navy), issued January 20, 2000. These seven 
sites were originally included in the Draft Phase I RCRA Facility Investigation Report, Former 
Atlantic Fleet Weapons Training Facility, Vieques Island, Puerto Rico Report (CH2M HILL, 
2004), hereafter referred to as the Draft Phase I RFI Report. The data from the Draft Phase I 
RFI Report were re-evaluated and presented in the Final Preliminary Assessment/Site 
Inspection Report, 12 Consent Order Sites and 8 PI/PAOC Sites, Former Vieques Naval Training 
Range, Vieques, Puerto Rico (CH2M HILL, 2008), hereafter referred to as the PA/SI Report, 
which recommended an ESI be performed for these seven sites. 

The remaining 16 sites that were part of the 2009 SI/ESI are photo-identified (PI) or 
otherwise determined to be potential area of concern (PAOC) sites. Eight of these 16 
PI/PAOC sites were recommended for an ESI in the PA/SI Report (CH2M HILL, 2008). The 
other eight PI/PAOC sites were determined to warrant an SI based on review of historical 
information and concurrence among the Vieques Environmental Restoration Program (ERP) 
Technical Subcommittee, which comprises representatives from the Navy, EPA, Puerto Rico 
Environmental Quality Board (PREQB), and US Fish and Wildlife Service (USFWS). 

This SI/ESI Report was prepared by CH2M HILL under Navy Contract N62470-02-D-3052, 
Navy Comprehensive Long-term Environmental Action—Navy (CLEAN III). The report 
also includes final conclusions and recommendations for three additional sites that were 
recommended for no further investigation or action in the PA/SI Report (CH2M HILL, 
2008) pending the outcome of a regional groundwater evaluation conducted during the ESI.  

In accordance with the Consent Order, a Phase I RCRA Facility Investigation (RFI) at the 
Consent Order sites was implemented in January/February 2004 in accordance with the 
Master Work Plan for the Atlantic Fleet Weapons Training Facility, Vieques, Puerto Rico (CH2M 
HILL, 2003a) and the Final Site-Specific Work Plan, Phase I RCRA Facility Investigation, Atlantic 
Fleet Weapons Training Facility, Vieques Island, Puerto Rico (CH2M HILL, 2003b), hereafter 
referred to as the Phase I RFI Work Plan, both of which were approved by EPA Region II. 
The PA/SI for 8 PI/PAOC sites was conducted in accordance with the Final Preliminary 
Assessment/Site Inspection Work Plan for Eight PI/PAOC Sites, Former Vieques Naval Training 
Range (VNTR), Vieques Island, Puerto Rico (CH2M HILL, 2006). The SI/ESI for the 7 Consent 
Order sites and 16 PI/PAOC sites was conducted in accordance with the Final Site 
Inspection/Expanded Site Inspection Sampling and Analysis Plan, 7 Consent Order Sites and 16 
PI/PAOC Sites, Former Vieques Naval Training Range, Vieques, Puerto Rico (CH2M HILL, 
2009b). 
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Figure 1-1 shows the geographic location of Vieques, including the former Naval 
Ammunition Support Detachment (NASD) and former VNTR, in relation to mainland 
Puerto Rico and the surrounding islands. The 7 Consent Order sites comprise 5 Solid Waste 
Management Units (SWMUs) and 2 Areas of Concern (AOCs) located in the Eastern 
Maneuver Area (EMA) and Observation Post 1 (OP-1) of the Surface Impact Area (SIA), 
which are subdivisions of the former VNTR. The 16 PI/PAOC sites comprise 6 PI sites and 
10 PAOC sites, which are all located within the former EMA. The locations of the 7 Consent 
Order and 16 PI/PAOC sites are shown on Figure 1-2. The figure also shows the three 
additional sites whose no further investigation or action recommendation made in the 
PA/SI Report was pending the ESI regional groundwater evaluation. These 26 sites 
comprise (by investigation type): 

ESI 

 SWMU 1 – Camp Garcia Landfill (EMA) 

 SWMU 2 – Fuels Offloading Site (EMA) 

 SWMU 6/7 – Waste Oil and Paint Accumulation Areas (Camp Garcia, EMA) 

 SWMU 10 – Sewage Treatment Lagoons (EMA) 

 AOC A – Diesel Fuel Fill Pipe Area (OP-1, SIA) 

 AOC G – Pump Station and Chlorination Building at Sewage Treatment Lagoons (EMA) 

 PI 4 – Former Helicopter Maintenance Area, Trenched Area, Disturbed Area, and 
Bermed Areas used for Fuel Bladder Storage (EMA) 

 PI 7 – Former Quarry, Tar Drum Disposal Area, and Radar Communication Area (EMA) 

 PAOC L – Former Paint and Transformer Storage Area (Camp Garcia, EMA) 

 PAOC N – Former Fuel Farm and Filling Station (Camp Garcia, EMA) 

 PAOC S – Former Power Plant (Camp Garcia, EMA) 

SI 

 PI 5 – Former Airfield and Associated Ditches (EMA) 

 PI 6 – Former PCB Storage Pad and Vehicle Wash Pad (EMA) 

 PI 8 – Former Motor Pool Maintenance Area (EMA) 

 PI 10 – Former Wastewater Leach Field (EMA) 

 PAOC I – Former Power Plant and Mechanics Shop (Camp Garcia, EMA) 

 PAOC M – Former Fuel Facility (Camp Garcia, EMA) 

 PAOC O – Former Boiler Room in Heat Plant Building 238 (Camp Garcia, EMA) 

 PAOC P – Former Water Treatment Pumphouse (Camp Garcia, EMA) 
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 PAOC Q/R – Former Boiler Room in Heat Plant Building 607 (PAOC Q). Former boiler 
house Building 617 (PAOC R) (Camp Garcia, EMA) 

 PAOC X – Debris Area in Ephemeral Stream (Camp Garcia, EMA) 

Three Additional Sites Included with Regional Groundwater Evaluation 

 SWMU 4 – Waste Areas of Building 303 (Camp Garcia, EMA) 

 PAOC J – Former Vehicle Maintenance Area (Camp Garcia, EMA) 

 PAOC K – Former Wash Rack (Camp Garcia, EMA) 

As noted above, groundwater along the downgradient boundary of Camp Garcia was 
evaluated due to the existence of multiple sites within Camp Garcia (Figure 1-3). The 
purpose of this evaluation was to determine if the quality of the groundwater migrating 
from beneath Camp Garcia has been affected by any of the sites within the facility 
boundary, especially those sites recommended for no further action (i.e., SWMU 4, PAOC J, 
and PAOC K) in the PA/SI Report (CH2M HILL, 2008) pending this regional groundwater 
evaluation and sites where no groundwater information has been collected (e.g., SWMUs 
6/7).  

1.1 Objectives and Decision Analysis of the SI/ESI 
The objective of a Site Inspection (SI) is “release assessment.” More specifically, an SI is 
intended to: 

 Determine whether a release of hazardous waste or hazardous constituents has occurred 
from past Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA)-related activities and, if so, 

 Determine whether a suspected release warrants further investigation or action 

An Expanded SI (ESI) has generally the same objective as an SI, but differs in that historical 
data collected during an SI suggest additional data are necessary to draw the release 
assessment conclusions with sufficient certainty.  

To achieve the above objectives, a series of evaluations were conducted using the historical 
information and sample data for each site. The series of evaluations is depicted in the SI/ESI 
decision analysis tree (Figure 1-4) that was developed by the ERP Technical Subcommittee. 
This evaluation process is summarized as follows: 

Step 1—Determination of Potential CERCLA Eligibility 
In order to have a standard evaluation process for all Vieques sites, the first step in the 
decision analysis is to determine if a site is potentially CERCLA-eligible. This determination 
is referred to as the preliminary assessment (PA) and, for Vieques sites, it is made in general 
accordance with EPA guidance (EPA, 1991, 1999a, 1999b). This guidance lists several criteria 
that must be met in order for a site to be eligible for evaluation under CERCLA. For Vieques 
sites, the specific criterion evaluated in this step is: 
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“Do available file information and site reconnaissance confidently 
rule out the presence of CERCLA hazardous substances at the site?” 
(EPA, 1991) 

Information evaluated in Step 1 includes historical records, aerial photographs, site visit 
observations, and interview records. Step 1 does not include evaluation of site-specific 
analytical data, which is performed in Step 2 if the site is determined to be potentially 
CERCLA eligible.  

If the site is determined in this step to be CERCLA-eligible; that is, if it is reasonable to 
assume CERCLA hazardous substances may have been released at the site, the decision 
analysis proceeds to Step 2, where site-specific analytical data are evaluated, if available. If 
no site-specific analytical data have been collected, they are collected before proceeding to 
Step 2. If the site is determined not to be CERCLA-eligible, then it is proposed for no further 
action or no action (NFA or NA) (via a NFA or NA decision document) or deferred to 
another regulatory program, if applicable. 

Because it was determined that all sites included in this SI/ESI Report warranted sampling 
as part of an SI or ESI, it is assumed that these sites are potentially CERCLA eligible and, 
thus, their evaluation continues to Step 2. However, it is important to note that even if a site 
is determined to be potentially CERCLA eligible in Step 1, the site may ultimately be 
determined not to be CERCLA eligible, based on other EPA guidance criteria. For example, 
some hazardous substances (e.g., normal application of pesticides) are regulated under a 
statutory exclusion (EPA, 1991) and are thus not CERCLA-eligible. 

Step 2—Data Quality Evaluation 
The purpose of this step is to determine if the data quality evaluation indicates the dataset 
as a whole is available and useful for its intended purpose. The DQE assesses the effect of 
the overall analytical process on the “availability” of the analytical data. “Availability” in 
this context refers to whether results can be used by the project team based on their 
analytical soundness. If a result is analytically sound, it is available for use for evaluating 
potential releases and whether further investigation or action is warranted. However, a 
particular result or group of results may not be “usable” for these purposes if other 
conditions apply.  

The three major categories of data availability evaluation are laboratory performance, field 
collection performance (i.e. blank contamination), and matrix interferences. The data 
evaluation and validation is a multi-tiered approach. The process begins with an internal 
laboratory review, continues with an independent review by a third-party validator, and 
ends with an overall review by the Navy contractor project chemistry team. While only the 
data validator is allowed to apply qualifiers to the data, the process provides a medium for 
essential communication between the laboratory, validator, and project team, and allows for 
data quality to be thoroughly evaluated. 

The data usability evaluation comprises critical assessment of the data with respect to the 
project objective. Given that the primary objective of the SI/ESI is to determine if there has 
been a release and, if so, whether the release warrants further investigation or action, the 
comprehensive dataset was reviewed to determine if it is spatially adequate (in Step 7 of the 
SI/ESI decision analysis process) for making the project-specific determinations (i.e., was 
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the suspected source area sufficiently characterized). Another aspect of the data usability 
evaluation is whether Project Action Limits (PALs) were met (for non-detect results) and, if 
not, what the effects are on the project-specific determinations. Not achieving PALs does not 
necessarily mean project-specific determinations cannot be made; it may lend some 
uncertainty to those decisions and may mean additional lines of evidence are necessary to 
make the decisions conclusively, which is discussed in the data usability evaluation. 

Appendix M of this SI/ESI Report presents the DQE for all data collected during the SI/ESI. 

Step 3—Release Assessment 
The purpose of this step is to determine if there has been a potential CERCLA-related 
release at a particular site. A “CERCLA-related release” is a release of hazardous substances, 
pollutants, and contaminants eligible for CERCLA response as defined in CERCLA Sections 
101(14) and 101(33).  

A potential release is suspected if any inorganic constituents inconsistent with background 
concentrations are detected or if any non-inorganic constituents are detected. To help 
determine whether site-specific inorganic concentrations are inconsistent with background 
inorganic concentrations, at a minimum, discrete sample concentrations are compared to the 
background upper tolerance limits (UTLs) for individual inorganics. It is important to note, 
however, that the conclusion of whether inorganics concentrations present at a particular 
site are the result of a release or likely attributable to background may not be based solely 
on the background UTL comparisons. In fact, including other information in this evaluation 
may increase the confidence upon which the conclusion is drawn. Given that the ultimate 
goal is to ensure releases are identified and appropriately addressed, the more information 
available upon which to make the assessment, the higher the degree of confidence in the 
assessment. Depending on site-specific circumstances, other information may include a 
consideration of the magnitude of concentrations exceeding the UTLs as well as conclusions 
from other statistical comparisons (e.g., quantile, slippage, and central tendency 
comparisons, which are also referred to as population-to-population comparisons). 
Comparison of site data to outliers from the background dataset is further discussed at the 
end of Section 1.1.2. Additional information may also include historical knowledge of 
constituents potentially released during past site activities.  

It is important here to emphasize the distinction between the use of background in a 
“release assessment” versus a “risk assessment.” In the SI/ESI phase, one of the primary 
objectives is to determine whether a release has occurred, such that the need for further 
action can be appropriately assessed. Therefore, it is critical that background be considered 
upon initial evaluation of site-specific data. In other words, whether a potential release 
occurred can be determined only if site-specific data are evaluated relative to background 
(e.g., for inorganics). On the other hand, when a risk assessment is performed, such as 
during a remedial investigation (RI), a release has already been determined to have 
occurred and the risk assessment is performed to evaluate the potential risks based on the 
nature and extent of the contaminant release. In that circumstance, background is 
considered only after the potential risks posed by all constituents of potential concern 
(COPCs) are evaluated, in accordance with EPA policy. 

It is also important to note that identifying a “suspected release” does not necessarily mean 
a CERCLA-related release has occurred. Nor does it mean that even if a release has occurred 
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that the release warrants further action. Additional evaluation, such as historical site 
information consideration and comparison of site-specific data to screening criteria, is used 
to refine the understanding of the “suspected release.” This additional evaluation is the 
subject of the remaining decision analysis steps, as described below. If a release is not 
suspected, a determination is made whether the suspected source area was sufficiently 
sampled (see Step 7 below). If so, preparation of a NFA or NA decision document is 
recommended; if not, collection of additional samples is recommended. 

Step 4—Determination of Whether a Suspected Release is Potentially CERCLA-related 
For any inorganic constituent inconsistent with background or for any detected non-
inorganic constituent, historical site-specific information, as well as constituent-specific 
information, is considered to help determine whether the constituent’s presence is 
potentially from a CERCLA-related release. In other words, some constituents may be 
present because of something other than a CERCLA-related release and are, therefore, not 
subject to CERCLA regulation. Examples of constituents that may be detected at sites but 
not be CERCLA-related are discussed in Section 1.1.1. If constituents are detected that are 
determined not to be CERCLA-related, they may be addressed under other regulatory 
programs, as applicable. 

Step 5—Comparison to Conservative Screening Values 
If a CERCLA-related release is suspected, site-specific data (that exceed background) are 
compared to the most conservative screening values, which comprise (as applicable): 

 Residential RSLs (adjusted for a hazard quotient of 0.1) 

 Soil screening levels (SSLs) at a dilution attenuation factor (DAF) of 1 (meaning there is 
no dilution attenuation at all; the concentration at the receptor point is the same as that 
in the soil leachate) 

 Federal Maximum Contaminant Levels (MCLs) 

 Ecological soil screening values for plants and invertebrates 

 Ecological soil screening values for birds and mammals 

The values used in this SI/ESI Report for the above screening criteria are listed in Table 1-1 
(for soil) and Table 1-2 (for groundwater).  

The ecological soil screening values in Table 1-1 are divided into two groups, one for the 
protection of lower trophic level soil organisms (invertebrates and plants), and one for the 
protection of upper trophic level wildlife (birds and mammals), as found in the Vieques 
ERA Protocol (CH2M HILL, April 2010). The screening values for invertebrates and plants 
are applied to all sites because each site contains complete exposure pathways to soil 
organisms. Some of these sites also contain suitable habitat of sufficient size to warrant an 
evaluation of terrestrial food web exposures to bioaccumulative chemicals. For these sites, 
the bird and mammal soil screening values, also known as Eco SSLs, are used to pre-screen 
chemicals detected in surface soil per the approach outlined in the ERA protocol. When an 
evaluation of both lower and upper trophic level receptors is appropriate for a site, the 
ecological screening values used in the Step 5 exceedance table are the lowest of the 
ecological values in Table 1-1. The Step 5 summary text identifies, separately, the screening 
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value exceedances for plants/invertebrates, and exceedances of bird/mammal Eco SSLs. 
Bioaccumulative chemicals that exceed bird or mammal Eco SSLs, or do not have bird or 
mammal Eco SSLs, are modeled for site-specific food web exposures in Step 6 (if they also 
exceed background), at which point the bird/mammal Eco SSLs are no longer considered. 

For the SI/ESI, it is appropriate to compare only those site-specific concentrations above 
background to risk-based screening criteria because the objective of the SI/ESI is to not only 
determine whether a CERCLA-related release has occurred, but also to assess if the release 
warrants further investigation or action. Background, therefore, must be considered as part 
of this process. For the purposes of the SI/ESI Report, the background soil inorganics used 
for comparison are those contained in the East Vieques Background Soil Inorganics Investigation 
Report, Former Vieques Naval Training Range, Vieques Island, Puerto Rico (CH2M HILL, 2007b), 
and are shown in Table 1-3. Generation of this background dataset and associated 
comparisons made were consistent with the Guidance for Comparing Background and Chemical 
Concentrations in Soil for CERCLA Sites (EPA, 2002a). 

Additionally, on a site-specific basis, other screening criteria are used for data comparison. 
For underground storage tank (UST) sites, screening criteria provided in the Underground 
Storage Tank Control Regulation (PREQB, 2002) are used for comparison (Tables 1-1 and 1-2). 
Toxicity Characteristic Leaching Procedure (TCLP) sample screening criteria used in the 
SI/ESI are provided in EPA SW-846, and are presented in Table 1-4.  

Step 6—Evaluation of Exceedances Using More Realistic Assumptions 
For the most conservative screening value exceedances that are likely attributable to an 
historic CERCLA-related release, an evaluation of the data using more realistic assumptions, 
if possible, is done. This more realistic evaluation is performed to help ensure appropriate 
perspective is considered regarding the release such that informed decisions on the need for 
further investigation or action can be made. Examples of more realistic evaluations are 
described in Section 1.1.2.  

For the ecological risk evaluation, bioaccumulative chemicals, whose maximum surface soil 
concentration exceeded bird or mammal Eco SSLs in Step 5 or do not have bird or mammal 
Eco SSLs, are modeled for food web exposures to the Norway rat, Indian mongoose, pearly-
eyed thrasher, and red-tailed hawk, in accordance with the Vieques ERA Protocol 
(CH2M HILL, April 2010). Detected explosives are also modeled. Food web model 
calculations and resulting hazard quotients (HQs) based upon maximum (screening) and 
mean (baseline) soil concentrations, are presented.  

If it is not possible to perform more realistic evaluations based on existing data, but 
additional data may facilitate more realistic evaluations (Step 5a), the additional data 
collection is proposed and the process returns to Step 5 following their collection. If a more 
realistic evaluation can be performed, but the results of the more realistic evaluation 
suggests contaminant levels warrant further action, a determination is made whether an 
interim action can be implemented to address the contamination or whether an expanded 
investigation is warranted. While determining the appropriateness of an interim action 
(versus expanded investigation) will ultimately depend on site-specific conditions, the 
ultimate goal is to maximize the efficiency and cost-effectiveness of resources in ensuring 
protectiveness at each site. Factors that may be included in such a determination include 
type of contamination, media impacted, area of contamination, cost/time of additional 
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investigation versus cost/time of interim action, and logistical considerations of 
implementing an interim action. For example, if the results of SI/ESI sampling and 
evaluation suggest there is a relatively small area of contamination that may pose an 
unacceptable risk (based on the screening-level risk evaluation), it may be more efficient and 
cost effective to invest resources in eliminating the area of contamination potentially posing 
the risk than in performing more quantitative evaluations and risk assessments. 
Confirmatory samples can always be collected following the interim action to ensure 
residual concentrations are acceptable. 

Step 7—Evaluation of Historical Site Information and Spatial Distribution 
As a final check before exiting the SI/ESI decision analysis with a NA or NFA decision 
document, the historical site information and spatial distribution of constituents and 
constituent concentrations are evaluated to ensure the potential source area for a CERCLA-
related release has been sufficiently characterized. If so, NA or NFA is recommended via a 
NA or NFA decision document. If not, additional data collection is recommended, after 
which the process returns to Step 2. 

1.1.1 Examples of Potentially Non-CERCLA-related Constituents 
Pesticides and Herbicides 
In accordance with their intended use, pesticides and herbicides were commonly applied to 
the soil at Department of Defense (DoD) facilities to control pests and weeds, which may 
have resulted in pesticides and herbicides accumulating in environmental media. This type 
of pesticide presence is distinct from pesticide contamination that is the result of a spill, or 
from improper storage, disposal, or use. A Public Works Technical Bulletin prepared by the 
U.S. Army Corps of Engineers (USACE) addresses DoD procedures regarding management 
of pesticide-contaminated soil (USACE, 2004). Although it specifically references chlordane, 
the process is equally applicable to other pesticides registered under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). It states: 

“Not all chlordane in the environment is required to be remediated 
under the Comprehensive Environmental Response Compensation 
and Liability Act (CERCLA) or Resource Conservation and 
Recovery Act (RCRA). The requirements for managing chlordane 
contaminated soil will depend upon whether it was legally applied or 
whether it was illegally disposed or ‘released’ into the environment.”  

The memo further states: 

“Concentrations of chlordane should not be used as the basis for 
concluding whether a spill occurred. It was DoD practice to 
periodically reapply pesticide, thus chlordane may have accumulated 
without being indicative of a spill. The location of chlordane, rather 
than its concentration, should be used as the basis for determining 
whether it is reasonably present due to intentional use.”  
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It also states that “[l]legally applied chlordane is not required to be remediated under either 
CERCLA . . . ” and that: 

“It is not appropriate to undertake a CERCLA response for legally 
applied chlordane. This is because courts have found that normal 
application of pesticide does not constitute a release or disposal under 
CERCLA. Section 107(i) of CERCLA specifically addresses 
application of registered pesticide product by stating, ‘No person 
may recover under the authority of this section for any response costs 
or damages resulting from the application of a pesticide product 
registered under FIFRA . . . .‘ This has been found to mean that 
contamination caused by the application of a pesticide product 
registered under FIFRA, such as chlordane, is explicitly exempted 
from CERCLA liability. So not only is a CERCLA response not 
required for legally applied chlordane, but because there is no 
liability, there is no ability to expend environmental restoration 
funds under CERCLA for legally applied chlordane.”  

RCRA has similar guidance that can be found at 42 USC 6901 through 6992. The three most 
common pesticides found at multiple Vieques sites are dichlorodiphenyltrichloroethane 
(DDT), dichlorodiphenyldichloroethene (DDE), and dichlorodiphenyldichloroethane 
(DDD). Both DDE and DDD are contaminants in technical grade DDT as well as breakdown 
products of DDT (ATSDR, 2002). Numerous studies have been performed on global DDT 
concentrations and its persistence in the environment. In 1975, EPA published a report 
entitled: “DDT: A Review of Scientific and Economic Aspects of the Decision to Ban Its Use 
as a Pesticide.” In this report, EPA indicates that DDT degradation rates are highly variable 
because they are dependent on such factors as rate of pesticide application, mode of 
application, soil type, climatic conditions, and several other factors. Studies cited by EPA 
indicated that in the early 1970s, average DDT concentrations in soils from eight major US 
cities were between 6,000 micrograms per kilogram (g/kg) and 350 g/kg and that 
significant variations in DDT degradation rates had been measured (EPA, 1975). ATSDR 
noted that half of the DDT initially present can remain after 30 or more years (ATSDR, 
2002). EPA also noted that as levels of DDT decline, the ratio of DDE to DDT should 
increase (EPA, 1975). 

As indicated above, pesticide concentrations should not be used as the sole basis to 
determine whether a pesticide release has occurred at a site because of the nature of 
pesticide application (e.g., targeted application, periodic reapplication). In addition, other 
than potentially PAOC L and SWMU 1, none of the historical information for the sites 
included in this SI/ESI Report indicates that the sites were used for pesticide handling, 
storage, or disposal. This information, coupled with the nature of the sites and the fact that 
pesticides were detected at most of the sites where analyzed, suggests the pesticides are 
present as a result of normal pesticide application associated with maintenance of the 
facilities when they were active. However, while the pesticide concentrations at a particular 
site were not used to conclude whether a pesticide release occurred, because pesticides were 
detected at most sites, the pesticide concentrations across all sites were evaluated relative to 
each other to help identify if and where a pesticide release may have occurred.  
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Tables O-1 and O-2 in Appendix O summarize the pesticides and associated concentrations 
that have been detected in surface soil and subsurface soil, respectively, at all east Vieques 
sites (excluding PAOC L and SWMU 1). The data show that while the concentrations of 
pesticides vary within and across sites, the concentration of any particular pesticide in any 
particular sample is generally similar to that found at other sites. While the concentrations 
of individual pesticides across multiple sites (other than PAOC L and SWMU 1) vary from 
less than 1 g/kg to over 2,000 g/kg, pesticide concentrations more than an order of 
magnitude higher have been detected at PAOC L and SWMU 1. It is certainly possible that 
the pesticide concentrations at PAOC L are consistent with normal, legal application. 
Further, there is no historical information that suggests the building at PAOC L stored 
pesticides. However, because the structure was used to store chemicals (i.e., paints) and 
because the pesticide concentrations at this location were an order of magnitude higher than 
any other site, the Navy took the conservative approach to consider the DDD, DDE, and 
DDT concentrations detected during the SI significantly above the normal at PAOC L as a 
potential release. Therefore, the soil containing the significantly elevated DDD, DDE, and 
DDT concentrations at PAOC L was removed during the ESI. The concentrations of these 
pesticides in the residual (post-removal) soil at PAOC L are consistent with those 
considered indicative of normal use. Therefore, the post-removal pesticide concentrations 
detected in soil at PAOC L are evaluated in this SI/ESI Report as they are at all other sites 
(except SWMU 1), where they are considered representative of normal pesticide application 
and, in accordance with CERCLA, not evaluated on a site-specific basis. Because SWMU 1 
was a landfill and pesticides concentrations several orders of magnitude above the normal-
use range were detected in some samples collected adjacent to the waste, the significantly 
elevated pesticide concentrations detected at SWMU 1 are considered a potential CERCLA-
related release for the purposes of data evaluation. 

Dioxins 
Dioxins are another potential example of contaminants that, even if detected, are not 
necessarily the result of a CERCLA-related release. Dioxins are produced when chlorine-
based chemical compounds are burned with hydrocarbons. They are unintended 
byproducts of combustion, the most common sources of which are industrial, municipal, 
and domestic waste burning (which accounts for more than 90 percent of dioxin releases to 
the environment) and production of paper, polyvinyl chloride (PVC) plastics, and certain 
chlorinated chemicals, such as phenoxy herbicides (EPA, 1994). Other anthropogenic 
sources of small quantities of dioxins are cigarette smoke, home heating systems, and 
combustion of fossil fuels (e.g., oil, gas, diesel, coal). They are also formed in minor 
quantities by natural burning processes such as forest fires and volcanic eruptions. In 1997, 
the National Center for Environmental Assessment (NCEA) estimated the mean dioxin 
concentration (in terms of toxicity equivalence [TEQ]) within the continental United States 
at 20 parts per trillion (ppt) for urban soils and 4 ppt for rural soils (NCEA, 1997). In 1994, 
EPA estimated the background concentration of dioxins (in terms of TEQ) in soils within the 
continental United States to be approximately 8 ppt (EPA, 1994). 

Table O-3 in Appendix O provides the TEQ calculations for all sites and samples for which 
dioxin analysis was conducted. Based on historical records and personnel interviews, there 
is no knowledge that dioxin-producing activities such as waste burning of paper or plastic, 
or herbicide production occurred at these sites. In fact, there are no known site-related 
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sources of dioxins at any of the sites under investigation. Based on the above information, 
dioxin presence in historical samples is likely attributable to background. Dioxin analysis at 
the 12 Consent Order sites was done simply because the Phase I RFI took place under 
RCRA; the Appendix IX list, which is commonly used for RCRA investigations, includes 
dioxins. Dioxin analysis at the 12 Consent Order sites was not warranted based on historical 
site activities and would very likely not have been included in the analytical parameter list 
had the investigation been conducted under CERCLA. 

TEQ concentrations detected at sites included in the PA/SI Report were all approximately 8 
ppt or less, which is an order of magnitude or more below the 72 ppt (TEQ) starting point 
concentration for developing cleanup levels for residential soil, and 950 ppt (TEQ) starting 
point for developing cleanup levels for commercial/industrial soil proposed by EPA in the 
“Draft Recommended Interim Preliminary Remediation Goals for Dioxin in Soil at CERCLA 
and RCRA Sites” (EPA, 2009). These draft PRGs are protective against non-cancer effects 
and are protective for cancer effects at approximately the 1 x 10-5 risk level, which is within 
the EPA acceptable range. In addition, unacceptable risks to upper trophic level receptors 
(such as birds and mammals) from exposure via the food web (generally the most sensitive 
exposure pathway for dioxins in soil) are not evident at the maximum TEQ soil 
concentration detected on east Vieques (8.03 ppt) based upon the food web model and 
terrestrial receptor species applied to previous CERCLA site assessments on west Vieques 
(see Appendix O). 

Based on the above information (i.e., no likely dioxin source at the sites, and, regardless of 
whether there is a site-related source, no likely unacceptable risk to potential human or 
ecological receptors at the dioxin concentrations detected), dioxins are not evaluated on a 
site-specific basis.  

Polycyclic Aromatic Hydrocarbons 
A third class of chemicals that may have non-site-related sources is polycyclic aromatic 
hydrocarbons (PAHs), which are a subset of semivolatile organic compounds (SVOCs). 
PAHs have both natural and anthropogenic sources on a local, regional, and global scale. 
Natural sources include volcanic eruptions and forest fires. Anthropogenic sources, which 
contribute much more than natural sources (on a global scale), include domestic wood 
burning and automobile emissions (ATSDR, 1995). Background concentrations of PAHs 
reported for the United States vary by setting (i.e., rural, agricultural, and urban) and by 
specific PAH, as shown in Table O-4 in Appendix O. 

Unlike pesticides and dioxins, PAHs found at the sites may be from CERCLA-related 
releases due to the nature of historical activities at the sites. Therefore, where PAHs are 
detected at the sites, they are evaluated from a decision analysis process and risk-based 
perspective. The information above regarding sources and background levels of PAHs is 
presented primarily to emphasize that non-site-related sources are possible and to provide a 
basis of comparison in the event that site data other than PAHs (i.e., absence of other 
constituents) and historical information about a particular site indicate a release of PAHs is 
unlikely. 
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1.1.2 Examples of More Realistic Data Evaluations 
For constituents that are found above the conservative screening values, additional 
evaluation using more realistic assumptions is conducted to help determine whether further 
investigation or action is warranted. One example of a more realistic evaluation is to re-
screen SSL (at a DAF of 1) exceedance data against SSLs at a higher DAF. EPA’s Soil 
Screening Guidance: User’s Guide states: “Because of the uncertainty resulting from the 
wide variability in subsurface conditions that affect contaminant migration in groundwater, 
defaults are not provided for the dilution model equations. Instead, a default DAF of 20 has 
been selected as protective for contaminated soil sources up to 0.5 acre in size. Analyses 
using the mass-limit models suggest that a DAF 20 may be protective of larger sources as 
well; however, this hypothesis should be evaluated on a site-specific basis.” (EPA, 1996a). 
Where a particular site has a potential source area that is less than about 0.5 acre, re-
screening of SSL (at a DAF of 1) exceedances using a higher DAF is conducted.  

Another more realistic evaluation that is commonly done where SSL exceedances (at a DAF 
of 1) are identified is to consider the constituent concentrations in other media. For example, 
if there are SSL exceedances in the surface soil and there are subsurface and/or 
groundwater data available in the same area, these additional data are incorporated into the 
evaluation of the SSL exceedances to help put the exceedances into perspective. Where 
subsurface and/or groundwater data show the presence of a constituent below screening 
criteria, the SSL at a DAF of 1 is not likely a realistic predictor of the constituents’ leaching 
through soil to groundwater. This has commonly been observed across multiple Vieques 
sites, which has served to confirm that SSLs at a DAF of 1 are not representative of actual 
leaching conditions. 

Where there are exceedances of the most conservative human health screening criteria, more 
realistic evaluations are performed that further evaluate the significance of the exceedances 
from a human health risk standpoint. Based on the number of samples available, the 
potential type of exposure point concentration (EPC) (maximum concentration or upper 
confidence limit [UCL]) that might be used in a risk assessment is identified. At the SI/ESI 
stage, it is reasonable to consider other EPCs besides the maximum detected concentration 
(e.g., the UCL on the mean) for comparison purposes to put screening criteria exceedances 
into perspective and obtain a general indication of conservative conclusions that may result 
from a quantitative risk assessment. At the SI/ESI stage, samples are collected from areas 
expected to be the most impacted (i.e., where the potential release likely occurred). 
Therefore, the constituent concentrations in the dataset are likely biased high for a receptor’s 
exposure area, which would likely result in overestimations of EPCs. If a site is moved to 
the RI stage, a quantitative risk assessment would be conducted, and the EPC for a chemical 
would be the 95% UCL on the mean concentration (if enough samples are available), in 
accordance with EPA guidance, not the maximum concentrations. For sites where 
comparisons of maximum detected concentrations to risk-based levels indicated the 
potential for risks above target levels and there were enough samples (for this purpose, at 
least 8 samples with at least 4 detected concentrations) available to calculate UCLs, EPA’s 
ProUCL software was used to calculate EPCs for comparison to risk-based concentrations. 

For a chemical exceeding the most conservative human health screening level and identified 
as a COPC in both surface soil and subsurface soil (or both “total” and “dissolved” 
groundwater), the higher EPC (maximum detected concentration or 95% upper confidence 
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limit on the mean concentration, depending on the size of the dataset) of the two datasets is 
used to calculate the hazard quotient and ELCR. This conservative approach is used to 
provide upper-end risk estimates for each site as part of the more realistic evaluation of site 
data.  

The human health evaluation in Step 6 is performed using a conservative assumption of 
future residential land use. The potential for the presence of a “hot spot” of higher 
concentrations at the site (in comparison to other areas) is evaluated for the residential 
scenario. The presence of hot spots is evaluated so that the potential for diluting out higher 
concentrations in the EPC calculations can be assessed. For this evaluation, a “hot spot” is 
defined as a sample with a detected concentration exceeding 100 times the Regional 
Screening Level.  

In addition to the above, the following are considered, as applicable: 

 The basis for the screening levels (i.e., carcinogenic or non-carcinogenic effects) 

 The applicability of the screening levels to the site (e.g., use of more realistic screening 
values based on anticipated land use) 

 The acceptable target risk range or level at which risk-based decisions would likely be 
made (e.g., target groundwater concentrations would not be lower than MCLs) 

Based on the EPC type, screening level basis, target risk range/level, and extent of 
exceedances, a conclusion is made regarding whether target risks would likely be exceeded 
if a risk assessment was prepared. This approach also accounts for cumulative effects from 
multiple constituents.  

When chromium was detected, the human health screening levels for hexavalent chromium 
(the more toxic form of chromium) are used to identify whether chromium is a COPC for 
the human health evaluation. However, the quantitative risk estimates for chromium are 
based on the more realistic assumption that it is present predominantly as trivalent 
chromium. Although chromium was not speciated in any media to confirm that it would 
most likely be present in the trivalent form, a discussion of why the trivalent form is the 
most likely form can be found in Appendix R. Since site-specific speciation data are not 
available and where a site is a candidate for No Action, an additional evaluation of 
chromium data is performed. This evaluation estimates cancer risks under the health-
protective assumption that the maximum detected concentration of chromium is present in 
the hexavalent form. This also assumes that any person would be exposed to the maximum 
detected concentration (rather than the more reasonable upper-bound of the average) for the 
entire exposure scenario. As shown in Table R-1 of Appendix R, this health-protective, 
conservative comparison indicates that exposure to chromium, when evaluated in the 
hexavalent form, would not exceed the upper-bound of EPA's acceptable risk range and no 
adverse health effects would be expected. Since the actual form of chromium present at the 
site is likely to be a mixture of both forms, but primarily the trivalent form, the actual site 
risks of even those sites at the upper-bound risk range would not result in adverse health 
effects since actual site risk is expected to be less than the calculated risk estimates. 

Where there are exceedances of the most conservative ecological screening values, more 
realistic evaluations are conducted. The following types of information are considered, some 
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of which are further described in the Vieques ERA Protocol (CH2M HILL, April 2010), 
Baseline Ecological Risk Assessment Approach (Step 3A): 

 The size of the site 

 The type and quality of the habitat present on the site and in surrounding areas, and the 
potential receptors likely to be present 

 The frequency of detection 

 The frequency and magnitude of screening value and Vieques background exceedances 

 Average soil exposure concentrations 

 The spatial pattern of exceedances 

 Additional screening values from the literature, where applicable 

 Other site-specific factors that might be relevant to assessing potential exposures 
(e.g., soil type, bioavailability, fate, transport properties) 

In addition to the above, exceedances of background UTLs are sometimes further evaluated. 
During the east Vieques soil background inorganics study (CH2M HILL, 2007b), outliers 
were identified for several inorganics. As discussed in Section 3.2.2.1 of the East Vieques 
Background Soil Inorganics Investigation Report, Former Vieques Naval Training Range, Vieques 
Island, Puerto Rico (CH2M HILL, 2007b), it is very likely that the outliers for these inorganics 
represent the upper tail of true background concentrations. As a conservative measure, all 
outliers were eliminated from the UTL calculation to avoid elevating background UTLs in 
case they are not representative of innate background. It is important to note, however, that 
the UTL is not an estimate of the maximum concentration expected; rather, it is an estimate 
of the 95th percentile. In other words, it is anticipated that 5 percent of true background 
inorganics concentrations are higher than the UTL. As an example, calcium, magnesium, 
potassium, and sodium represent more than 50 percent of the outliers identified during the 
background soil inorganics study, and none of these inorganics is considered a contaminant. 

Because it is believed that the east Vieques outlier concentrations may represent true 
background, it is reasonable to make observations of site-specific inorganic concentrations 
relative to the full range of inorganics detected during the background study, including 
outliers. It is important to note, however, that these kinds of observations are never solely 
used to make site-specific determinations regarding the presence of releases and the need 
for further action; these observations are simply used as part of the comprehensive 
evaluation performed (i.e., they are one piece of the evidence comprehensively evaluated to 
make the site-specific determinations). 

Where more realistic evaluations of the data are conducted, the rationale for those 
evaluations is included in the discussion. It is recognized that these more realistic 
evaluations may have uncertainty due to the limited amount of data generally available at 
the SI/ESI stage. However, these additional risk evaluations provide yet another line of 
evidence that, when considered with all other site-specific information and evaluations, 
increase the level of confidence by which conclusions for each site are drawn. 
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1.2 Organization of the SI/ESI Report 
The SI/ESI Report is organized as follows: 

 Section 1, Introduction, provides the objectives and decision analysis process of the 
SI/ESI, provides a timeline of previous investigations conducted at the former VNTR 
that are relevant to this SI/ESI Report, describes the physical characteristics of the 
former VNTR, and summarizes the investigation activities to date at each site included 
in the SI/ESI. Because the decision analysis for each site is provided in site-specific 
sections, the analytical results from the investigations are provided in the site-specific 
sections, rather than in Section 1. 

 Section 2, Investigation Methodology, summarizes the SI/ESI investigation and data 
collection activities. 

 Sections 3 through 24 summarize the conceptual site model (CSM) and decision analysis 
for each of the 7 Consent Order and 16 PI/PAOC sites along with the regional 
groundwater study at the Camp Garcia area. Each section also includes the conclusions 
and recommendations for the particular site.  

 Section 25, Summary of Conclusions and Recommendations, summarizes the 
conclusions and recommendations made for each site. 

 Section 26, References, lists the documents used in preparation of this report.  

Tables and figures are presented at the end of each section, as applicable. 

1.3 Investigations 
Table 1-5 lists the various studies conducted on the former VNTR that are relevant to the 
23 sites included in this SI/ESI Report. These studies are summarized below, including their 
relevance to the sites. 

 The Environmental Impact Statement (TAMS/E&E, 1979) presents the history of 
military use and types and quantities of munitions used on the VNTR. SWMU 1 is 
discussed briefly and states “The Navy has submitted an application for a permit and an 
operating plan for the sanitary landfill at Camp Garcia (Court testimony, 1978); 
however, a permit for this facility has not yet been issued by the EQB.”  

 The Initial Assessment Study (IAS) (Greenleaf/Telesca and E&E, 1984) identifies and 
assesses sites posing potential threats to human health or the environment as a result of 
potential contamination from past site operations. Former VNTR sites SWMU 1 and 
SWMU 2 are included in this assessment. For SWMU 1, the assessment determined: “No 
hazardous materials were placed in this disposal area. The materials disposed of at the 
site present no threat to ground water or to the wildlife and sea life at or in proximity to 
the site.” For SWMU 2, the assessment stated that the Environmental Impact Statement 
(TAMS/E&E, 1979), “shortly after the tanks were dismantled and the refueling halted, 
failed to find any indications of stressed vegetation or fauna; no oiled beaches or other 
indications of pollution were found.”  
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 The Phase II RCRA Facility Assessment of the Atlantic Fleet Weapons Training Facility (LANT) 
Including The Eastern Maneuver Area Camp Garcia and Inner Range, Vieques Island, Puerto Rico 
(Kearney, 1988), hereafter referred to as the Phase II RCRA Facility Assessment (RFA) 
Report or RFA Report, summarizes the results from the Preliminary Review (PR) and 
Visual Site Inspection (VSI) phases of the RFA at the former VNTR. SWMUs 1, 2, 4, 5, 6/7, 
8, 10, and 12, as well as AOCs A, F and G, are discussed in this report (although some are 
described with different nomenclature). The general recommendations of the RFA are as 
follows: SWMU 1 – additional soil sampling; SWMUs 5, 6/7, 8, and AOC A –secondary 
containment; SWMU 10 – determine if hazardous constituents are present; SWMUs 2, 4, 
and 12, AOCs F and G – NFA.  

 The Revised RCRA Facility Assessment Report, prepared by the Land Pollution Control 
Area, Hazardous Waste Bureau, of the Puerto Rico Environmental Quality Board 
(PREQB, 1995), revises the earlier RFA submitted by Kearney (1988). This report 
intended to identify the SWMUs and AOCs that could have potential releases at the 
former VNTR. SWMUs 1, 2, 4, 5, 6/7, 8, 10, and 12, as well as AOCs A, F, and G, were 
evaluated and the general conclusions and recommendations of this RFA Report are the 
same as those identified in the Phase II RFA Report (Kearney, 1988).  

 The Results of the Hydrogeologic Investigation, Vieques, Puerto Rico (Baker, 1999) report 
presents the results of hydrogeologic investigations completed in August 1999 at the 
EMA, an ecological screening evaluation (ESA), and a Baseline Human Health Risk 
Assessment (HHRA) for soil and groundwater exposure pathways. While this study did 
not include any of the 23 sites, its findings facilitate an understanding of regional 
hydrogeology of east Vieques. 

 The Phase I Environmental Assessment was conducted in June 2000 in support of 
planned transfer of the public works department from NASD to Camp Garcia, which 
ultimately did not occur. During this assessment, sampling was conducted at SWMU 4, 
SWMU 6, SWMU 7, SWMU 10, and AOC F. Sample results from the Phase I 
Environmental Assessment were compiled and evaluated along with the data collected 
during the Phase I RFI (2004 PA/SI) and included in the Draft Phase I RCRA Facility 
Investigation Report, Former Atlantic Fleet Weapons Training Facility, Vieques Island, Puerto 
Rico (CH2M HILL, 2004), as stated in the Phase I RFI Work Plan. 

 The Aerial Photographic Analysis (ERI, 2000) is a study that supported the 2004 PA/SI 
at the former VNTR. The aerial photograph evaluation at various magnifications 
enabled the analysts to identify features on the photographs that may have some 
significance regarding environmental conditions at the 7 Consent Order sites, PI-4, PI-5, 
PI-6, PI-7, PI-8, and PI-10.  

 The Description of Current Conditions Report (CH2M HILL, 2001) summarizes the ERI 
aerial photographic analysis; discusses the current conditions at the 7 Consent Order 
sites, and the 16 PI/PAOC sites discussed in this report, based on an archive records 
search and interviews with former employees.  

 The Draft Final Environmental Baseline Survey (EBS) (NAVFACENGCOM, 2003) 
documents the environmental condition of the property in support of land transfer from 
the Navy to the Department of the Interior (DOI). All SWMUs, AOCs, and PI/PAOC 
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sites included in the SI/ESI Report are identified in the EBS Report. This report also 
updated the recommendations made in the RFA reports by the Puerto Rican 
Environmental Quality Board (PREQB) (1995) and Kearney (1988) in that some sites 
recommended for NFA (SWMU 2, SWMU 4, SWMU 12, AOC F, and AOC G) in the RFA 
reports were recommended for further investigation. In addition some sites 
recommended for secondary containment (SWMU 5, 6/7, 8, and AOC A) in the RFA 
reports were also recommended for further investigation. The report categorizes areas as 
either “Clean” or “Requires Further Investigation.” 
 
The sites identified as Requiring Further Investigation include SWMU 1, 2, 6/7, 10, AOC 
A, G, and PI-7. Sites characterized as Clean include PI-4, PI-5, PI-6, PI-8, PI-10, PAOC I, J, 
K, L, M, N, O, P, Q/R, S, and X. The report includes historical and visual surveys at 23 PI 
sites and four PAOC sites, and identifies 20 additional PAOC sites. Surface soil sampling 
was conducted on several of the PI/PAOC sites, including PI-4, PI-6, PI-7, PI-8, PI-10, 
and PAOC X along with asbestos sampling at PI-5.  

 The UST Closure Assessment Report (CAPE, 2003) documented the removal of a 15,000-
gallon UST at OP-1 (AOC A) in response to the closure of the VNTR and transfer of 
property to DOI. 

 The Draft Phase I RFI Report (CH2M HILL, 2004) summarizes and evaluates the data 
collected at the 12 Consent Order sites in accordance with the Phase I RFI Work Plan 
(CH2M HILL, 2003b). The RFI Report is superseded by the PA/SI Report (CH2M HILL, 
2008).  

 The Background Soil Inorganics Investigation Report (CH2M HILL, 2007b) presents east 
Vieques background soil inorganic constituent concentrations to which site-specific soil 
inorganic analytical data are compared. 

 Preliminary Assessment/Site Inspection Report, 12 Consent Order Sites and 8 PI/PAOC 
Sites (CH2M HILL, 2008) presents the results of investigations at 20 east Vieques sites. 

1.4 Physical Characteristics of the Former VNTR  
This subsection summarizes the regional environmental setting of the former VNTR, 
including location, history and land use, climate, topography, surface water, geology, and 
hydrogeology. Site-specific information pertinent to the release assessment is included in 
the site-specific sections. 

1.4.1 Location 
Vieques has a land area of approximately 33,000 acres. This island is located on the 
Antillean Island Arc separating the Caribbean Sea from the Atlantic Ocean, and is 
approximately 7 miles southeast of the eastern coast of the island of Puerto Rico (Figure 1-1). 
Vieques is approximately 21 miles long (east to west) and 4.5 miles wide (north to south).  

The former VNTR is located on the eastern one-third of the island, and comprises the SIA, 
Live Impact Area (LIA), and Eastern Conservation Area (ECA) (comprising 3,600 acres), as 
well as the adjacent and wholly contiguous EMA, comprising 11,000 acres. The former 
VNTR was under the command of Naval Station Roosevelt Roads (NSRR), now referred to 
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as Naval Activity Puerto Rico (NAPR). On May 1, 2003, the former VNTR came under 
jurisdiction of the DOI, to be managed as part of the National Wildlife Refuge System by the 
USFWS. Figure 1-2 shows the locations of the EMA, SIA, LIA, ECA, and Camp García on the 
former VNTR. 

1.4.2 VNTR History 
Military training at the former VNTR was initiated in the EMA and SIA in the mid-1950s 
and continued until the facility was closed in 2003. Marine forces simulated amphibious 
assault operations over suitable beachheads that included Blue, Green, Purple, Red, and 
Yellow beaches. These simulated assaults involved pre-assault operations, ship-to-shore 
movement, assault, consolidation, and withdrawal. While amphibious assaults were 
conducted with blank ammunition, Marine forces would conduct live firing on ranges in the 
EMA with weapons that included pistols, rifles, machine guns, grenades, tanks, artillery, 
recoilless rifles, and mortars (TAMS/E&E, 1979).  

During 1966, six ranges were established in the EMA along the Northern Coast of east 
Vieques as shown on Figure 1-5. These ranges remained operational through February 1999, 
when they were deactivated. The EMA also provided maneuvering space and ranges for the 
training of Marine amphibious units and battalion landing teams in exercises of amphibious 
landings, small arms fire, artillery and tank fire, shore fire control, and combat engineering 
tasks.  

The ranges comprised the following: 

 Range 1—Small Arms Range using service rifles, pistols, and machine guns 

 Range 2—Small Arms Range using pistols and shotguns 

 Range 3—40mm Projected Grenade Range and small arms 

 Range 4—Anti-armor/Antipersonnel Live Fire Tracking Range using 3.5-inch rockets 
and light anti-craft weapons (LAWs) 

 Range 5—Hand Grenade Range using various types of grenades 

 Range 6—Demolition and small arms range 

The Navy began developing facilities in the LIA in 1964 when it established a gunnery range 
used for air-to-ground ordnance delivery and naval gunfire training. By the 1970s, the LIA 
maintained several targets for aerial bombing, including old tanks and vehicles which were 
used as mock-ups, two bulls-eye targets, and a strafing target. In addition, several point and 
area targets upon which ships could practice naval gunfire support were established in the 
LIA. Unserviceable military munitions were periodically received from the former NASD on 
the west end of Vieques for demolition at the open burn/open detonation (OB/OD) area at 
the LIA. The locations of the ranges, targets, and gun positions are shown on Figure 1-5. 

A RCRA Consent Order was signed on January 2000 that addressed known and potential 
environmental sites suspected to have had releases of hazardous constituents. 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 USFWS as a National Wildlife Refuge 
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pursuant to section 1049 of the National Defense Authorization Act for Fiscal Year 2002 
(Public Law 107–107). In addition, the former LIA, a 900-acre area, must be managed as a 
wilderness area without public access (Public Law 106–398; Public Law 107–107). The other 
former operational areas of the former VNTR comprise the 2,500-acre SIA, the 11,000-acre 
EMA, and the 200-acre ECA. On May 26, 2004 the former Naval facilities on eastern and 
western Vieques were designated as an NPL site, which put the environmental restoration 
program under CERCLA. 

1.4.3 Land Use 
Conservation Zones were established at the former VNTR in accordance with a 1983 
Memorandum of Understanding (MOU) between the Commonwealth of Puerto Rico and 
the Navy. Four Class I Conservation Zones and five Class II Conservation Zones were 
established (Geo-Marine, 2003). Under former Navy operational guidelines, Class I areas 
could not be used for purposes other than conservation, were protected from damaging 
activities, and were managed to protect and maintain their natural value. Class II areas were 
managed to protect various environmentally sensitive habitats and natural areas. Certain 
restricted military and civilian uses were permitted in these Class II areas. 

The Class I and Class II Conservation Zones are illustrated in Figure 1-6. The Class I Zones 
are described below: 

 The Punta Este Conservation Zone, which is located on the southeastern end of the LIA, 
consists primarily of drought-resistant scrub that no longer can be found in Puerto Rico 
except on former Navy property on Vieques. 

 The Cayo Conejo Conservation Zone, a small island located southwest of the LIA in the 
Bahia Salina del Sur area, is an important nesting habitat for the endangered brown 
pelican and one of the last nesting areas for this species in Puerto Rico. 

 The Ensonada Honda Conservation Zone, which lies between Blue and Yellow Beaches 
on the southern coast of Vieques, has the best example of lowland forest growth on 
Vieques and is also home to a variety of extensive mangrove populations that appear to 
be healthy and expanding. 

 The South Coast Bays Conservation Zone is located on the southern coastline of Vieques 
directly south of the Camp García area and western portions of the EMA. Two bays at 
this location, Bahia Tapon and Puerto Mosquito, have bioluminescent properties and are 
valuable tourism resources for the island. 

The intent of the conservation zones is preservation of these unique areas as important 
components of the overall environmental health of Vieques. 

As stated in Section 1.4.2 the former VNTR is currently owned by DOI and managed by 
USFWS as part of the National Wildlife Refuge System. Following the property transfer, the 
Blue Beach and Red Beach areas of the former VNTR were opened for recreational use by 
the public. However, the easternmost two-thirds of the former VNTR are restricted from 
public access because of the potential hazards associated with MEC.  

DOI has developed a Comprehensive Conservation Plan (CCP) for the Vieques National 
Wildlife Refuge that outlines its concept for managing the refuge (USFWS, 2007). 
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Information in this CCP is included in environmental restoration evaluations and 
determinations for the former VNTR, as applicable. 

1.4.4 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°F to 80°F. The island’s average rainfall is approximately 36 inches, with extremes of 
25 inches in the east and 45 to 50 inches in the west (PREQB, 1995). 

1.4.5 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 (ft) above mean sea level (amsl) at Monte Pirata. The 
highest point on the eastern side is approximately 420 ft amsl at Cerro Matias. The coastal 
areas contain generally level terrain made up of primarily beaches, lagoons, and mangrove 
swamps. Figure 1-2 shows the topography of the former VNTR. 

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; rather, 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 toward the 
southern part of the island, surface runoff at the 7 consent order sites and 16 PI/PAOC sites 
is anticipated to generally flow south toward the Caribbean Sea. 

1.4.6 Geology and Soils 
Prominent in Vieques geology, Cretaceous age (Learned et al, 1973; U.S. DoD, 1980) marine 
andesitic volcanoclastics (TKs) have been intruded by the quartz diorite pluton of the San 
Lorenzo-Humaco Batholith (late Cretaceous to Eocene aged) (TKp) continued from eastern 
Puerto Rico (U.S. Geological Survey [USGS], 1989). Extensive weathering of the quartz 
diorite and andesite has produced gravel, sands, and finer particles (silts and clays) that are 
transported downhill during storms. Over the years, this material has gathered into valleys 
and low-lands forming alluvial deposits. Based on the generalized geology of the Vieques 
Island map (Torres-Gonzalez, 1989), five general categories are present in eastern Vieques: 

1. Qa - Alluvial deposits (sand, silt, and clay) 

2. Qb - Beach and dune deposits (calcite, quartz, volcanic rock fragments and minor 
magnetite) 

3. TI - Marine sedimentary rocks (report indicated variable limestones) 

4. Kv - Sandstone, siltstone, conglomerate, lava, tuff, and tuffaceous breccia 

5. KTd - Plutonic rock made up largely of granodiorite and quartz diorite 
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The general distribution of these geologic zones is illustrated on Figure 1-7. The upland 
areas are underlain by three rock types: Upper Cretaceous volcanic Andesite, Upper 
Cretaceous to Eocene intrusive quartz diorite and granodiorite of the Lorenzo-Humacao 
Pluton, and Upper Tertiary to Quaternary sedimentary rocks such as limestone (Figure 1-7). 
The lowland areas are unconsolidated sediments of Quaternary age, consisting of alluvial 
deposits; beach, dune, swamp and marsh deposits (CH2M HILL, 2001). 

The Upper Cretaceous andesite in the upland areas are the oldest exposed rocks on Vieques. 
These rocks are believed to have been deposited in a marine environment, as was the case 
with rocks of the same age on the main island of Puerto Rico.  

Limestone of the upper Tertiary age is found in peninsulas extending into the sea from the 
southern and eastern coasts of Vieques. Limestone of the Tertiary-Miocene age is also found 
along these coasts, and is commonly referred to as Puerto Ferro limestone. Quaternary age 
deposits are typically found in the valleys and coastal areas. These deposits include beach, 
swamp, and alluvial deposits. Areas of sand, swamp, and salt mud occur in the coastal 
areas.  

The Upper Cretaceous to Eocene aged quartz diorite and granodiorite are deeply weathered 
forming a sedimentary rock called saprolite. “Saprolite is divided into three main zones; the 
mid to upper saprolite, lower saprolite, and saprolite rock or saprock (Butt et al., 1997); 
however, there are no clearly defined “contact” boundaries because saprolite is weathered 
bedrock in-situ (CH2M HILL, 2009d). Of the three zones of saprolite, only the upper and 
lower saprolite has been encountered; saprock (other than outcrops) was not encountered.  

Rocks are the primary sources of the constituents that make up the unconsolidated deposits 
and that are found in soil. Most rocks are formed from elements such as oxygen, silicon, 
aluminum, iron, magnesium, calcium, potassium, and sodium (USGS, 1997). Specifically, 
the common bedrock types found on Vieques (granodiorite and quartz diorite) typically are 
composed of approximately 61 to 66 percent silicon dioxide, 16 to 17 percent aluminum 
oxide, 2 to 3 percent ferric oxide, 2 to 4 percent ferrous oxide, 1 to 3 percent magnesium 
oxide, 3 to 6 percent calcium oxide, 3 to 4 percent sodium oxide, and 2 to 3 percent 
potassium oxide (Travis, 1955).  

Chemical and physical processes break down the rocks and form minerals that are 
characteristic of the parent material. The soil on Vieques is a direct product of the island’s 
bedrock which, as indicated previously, consists mostly of granodiorite, quartz diorite, 
volcaniclastics, and marine sedimentary deposits. Soils on Vieques are primarily residual, 
because of both climatic conditions (i.e., weathering) and parent rock type. The eastern side 
of the island has less developed soil due to the relatively impermeable volcanic rock and 
less precipitation than the west side. Human influences, such as agricultural processes and 
air pollution, and other natural process, such as vegetative decay, likely contribute to the 
constituents found in the soil. 

Figure 1-7 shows where the 7 consent order sites and 16 PI/PAOC sites lie with respect to 
each geologic zone. The figure shows that AOC G, SWMUs 6, 7, PI 4, 6, 7, PAOCs I, L, M, N, 
O, P, Q, R, S (powerhouse), and X are located in the geologic zone identified as KTd. 
SWMUs 2 and AOC A are located in the geologic zone identified as Kv. PI-10 is located in 
the geologic zone identified as Qa. SMWU-1 crosses geologic zones Kv and Qa. SWMU 10, 
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PI 5 and 8 cross geologic zones KTd and Qa. The PAOC S (pipeline) site crosses the KTd, 
Kv, and Qa geologic zones. 

1.4.7 Groundwater 
The groundwater on eastern Vieques occurs in both the unconsolidated alluvial deposits 
and the saprolite and bedrock. A groundwater aquifer within alluvial deposits, designated 
the Valle de Esperanza aquifer, is located beneath the southern portion of the island and 
includes the area near Camp García (Figure 1-8). As discussed previously, approximately 
5 percent of the annual precipitation infiltrates through the ground and supplies the 
aquifers. The Valle de Esperanza aquifer previously supplied drinking water to Camp 
García and OP-1 prior to 1978. The Puerto Rico Aqueduct and Sewer Authority (PRASA) 
provided the water through of a series of 16 wells that pumped approximately 450,000 
gallons per day (gpd) of water. These wells are no longer active because the groundwater 
supply was replaced by the installation of a water pipeline from Puerto Rico to Vieques in 
1978 that has since supplied the potable water for Vieques. 

The U.S. Geological Survey (USGS) performed a groundwater study on Vieques, including 
tests on the wells near Esperanza (Torres-Gonzalez, 1989). The results indicated that the 
groundwater contained high concentrations of naturally occurring sodium bicarbonate. 
Because of its high sodium content, the groundwater in the Valle de Esperanza aquifer is not 
suitable for extended irrigation use. The high levels of sodium result from sea spray 
infiltrating into the ground and saltwater entering the groundwater supply as a result of 
excessive groundwater withdrawal. 

Unexposed bedrock in the upland areas of the former VNTR is predominantly unweathered, 
highly impermeable granodiorite, the porosity is very low, and the potential for groundwater 
development is limited. In the vicinity of Camp García, clayey alluvium overlies the 
granodiorite. Samples from wells in the Camp García area show mostly saline water in the 
clayey alluvium. Historical data show that prior to the development of the well field in 
Esperanza Valley in 1945, groundwater levels in the Camp García area were approximately 
10 ft below land surface (bls). From 1961 to 1965, water level declines from 2 to 20 ft were 
recorded in three wells in the area. Well yields also declined from approximately 35 gallons 
per minute (gpm) to approximately 10 gpm (Torres-Gonzalez, 1989). 

During a hydrogeologic investigation in August 1999 (Baker, 1999), monitoring wells were 
installed along the western perimeter of the VNTR. During the study, depth to groundwater 
ranged from approximately 36 ft bls in the alluvial deposits in the valleys to a depth 131 ft 
bls in the bedrock within the hills near the center of the island. Figure 1-9 shows the transect 
of the hydrogeologic cross sections that are portrayed in Figures 1-10 and 1-11. The 
groundwater elevation data from these wells indicate that a groundwater flow divide exists 
within the bedrock at the approximate midpoint of the island, north of Camp García. 
(Figure 1-12). Generally, groundwater north of monitoring well NW-3 flows north toward 
the Atlantic Ocean and groundwater south of NW-3 flows south toward the Caribbean Sea 
(Baker, 1999). 

The saprolite/bedrock potentiometric surface is located at an elevation significantly higher 
that the elevations where groundwater was first encountered during drilling of the wells 
and piezometers. Also, groundwater occurrence within the formation is associated with 
secondary porosity features (i.e., fractures and joints). These data indicate that the saprolite 
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and bedrock stores the groundwater and that the recharge areas are at higher elevations 
than the portions intersected by the wells and piezometers. This also indicates that the 
primary porosity of the saprolite and bedrock is low enough to limit groundwater 
occurrence and movement to secondary porosity features. 

1.4.8 Ecological Resources 
Vegetation 
Vegetative cover on the eastern third of Vieques consists of heavy, dense vegetation 
dominating most available land area. The canopy consists primarily of deciduous trees with 
the non-native mesquite dominating the species distribution. A number of tree species are 
thorny and low-lying brush is present throughout. Tall grasses are interspersed within the 
thorny tree and brush landscape. The majority of the island’s vegetation, with the exception 
of populated areas in the center of the island and some of the exposed mountainous areas, 
tends to form a complete ground cover. 

Twelve distinct community types have been delineated and described on the VNTR. These 
comprise bare ground disturbed by human activities, open sandy beach and adjacent beach 
vegetation in salt spray zone, shallow salt/sand flat, open-water lagoon, mangrove 
communities, evergreen scrub of drought-resistant shrubs on rocky coasts and limestone 
formations, mixed woodland of deciduous formations on inner hills and slopes, forest scrub 
along drainages in mangrove forests, forested, sparse thorn scrub, thick thorn scrub, and 
grassland that is slowly changing back to thorn scrub (NAVFACENGCOM, 2003).  

The 23 sites included in this report are located in the following terrestrial flora habitats 
(Geo-Marine, 2003): 

 SWMU 1: forest, thick thorn scrub, and grass 

 SWMU 2: thick thorn scrub 

 SWMU 6/7, AOC A, PAOC I, PAOC L, PAOC N, PAOC O, PAOC Q/R, and PAOC S 
(power plant): grass 

 SWMU 10, AOC G, PI-4, PI-5, PI-6, PI-7, PI-8, PI-10, PAOC M, PAOC P, PAOC X: thick 
thorn scrub 

Conservation Zones 
As previously stated, four Class I Conservation Zones have been established to protect the 
natural resources in those areas, which are illustrated in Figure 1-6. These Zones are 
described in Section 1.4.3. Of the 23 sites, SWMU 1 (entire site) and SWMU 2 (southern 
portion) occur in the Bahia de la Chiva Conservation Zone Class II. SWMU 10, AOC G, PI-5, 
and PI-10 occur entirely or in part in the South Coast Bays Conservation Zone Class I. The 
Conservation Zones are identified in the 2003 Geo-Marine INRMP Report. 

Wildlife 
Because of its island ecosystem, neither abundance nor diversity of terrestrial vertebrates is 
found on Vieques. The ocean barrier impedes natural dispersion. Some 25 orders of insects, 
represented by 5,066 species, are present on Vieques. Eight species of crustaceans and six 
species of mollusks are known to occur in the near shore coastal habitat of Vieques. At least 
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22 amphibious and reptilian species have been reported on Vieques: 3 frog types, the marine 
toad, 11 lizards and geckos, the worm snake, the ground snake, 1 freshwater turtle, and 4 
sea turtles. Approximately 120 species of land birds have been reported on the island, along 
with 39 species of lagoon birds and 13 species of seabirds. While some of these birds breed 
on Vieques, others are non-breeding residents, winter migrants, or accidental strays. Bats 
are the most numerous group of mammals on Vieques and one species, the red fruit bat, is 
reported to be the only surviving endemic mammal on the island. All other mammals, 
including house mice, rats, mongooses, domestic animals, wild horses, and feral cats and 
dogs, have been introduced by humans (TEC, 2002). 

All 23 sites contain terrestrial upland habitat, and none directly encompass aquatic habitats 
(freshwater or marine). However, SWMU 2 is located immediately adjacent to the Caribbean 
and its bays. It is expected that a variety of birds, insects, reptiles, amphibians, and 
mammals as described above likely occur at these sites, with greater diversity occurring at 
less disturbed scrub and forested sites.  

Federally Listed Species 
Several plant and animal species that occur on Vieques Island have been identified by 
Federal authorities as threatened or endangered. Table 1-6 lists the terrestrial plants and 
semi-aquatic bird species that potentially occur at or near the sites included in this report. 
Though protected sea turtles, manatees, and whales are also known to occur off of Vieques 
Island, none of the sites encompass the marine habitat required to support these species; 
therefore, none are listed in Table 1-6. 



Table 1-1

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Prior
Values Qualifier Updated SSL

for Comparison
Eco SSL - 

Bird
Eco SSL - 
Mammal

Chemical Name

Volatile Organic Compounds (UG/KG)

1,2-Dichloroethane 450 430 ca 2,190 MHSPE 2000; 2001 -- -- 1.5 1.4 MCL-Based SSL --

1,2,3-Trichloropropane 91 5 ca -- -- -- 0.0044 0.00031 --

1,4-Dichlorobenzene 2600 2400 ca 1,280 Efroymson et al. 1997b -- -- 81 72 MCL-Based SSL --

2-Hexanone 20600 21,000 nc -- -- -- 22 11 --

Acetone 6100000 6,100,000 nc -- -- -- 4,400 4500 --

Carbon disulfide 67000 82,000 nc -- -- -- 270 310 --

Cyclohexane 120000 120,000 csat 6,000 Beyer 1990 -- -- 13,000 13000 --

Dibromomethane 78000 2,500 nc Also 'Methylene Bromide' -- -- -- 91 2 Also Methlylene Bromide --

Methyl acetate 7800000 7,800,000 nc -- -- -- 7,600 7500 --

Methylene chloride 11000 11,000 ca 1,250 MHSPE 2000; 2001 -- -- 1.3 1.3 MCL-Based SSL --

m- and p-Xylene 60000 63,000 nc SL for Xylene, Mixture used as a surrogate 2,400 CCME 2007 -- -- 11,000 9800
SL for 'Xylene, Mixture' used as a surrogate.  MCL-
Based SSL 10,000

o-Xylene 300000 380,000 nc 2,400 CCME 2007 -- -- 1,600 1200 10,000

Styrene 650000 630,000 nc 64,000 Efroymson et al. 1997a -- -- 120 110 MCL-Based SSL --

Toluene 500000 500,000 nc 40,000 Efroymson et al. 1997a -- -- 760 690 MCL-Based SSL 10,000

Vinyl acetate 99000 98,000 nc -- -- -- 88 88 --

Xylene, Total 60000 63,000 nc 2,400 CCME 2007 -- -- 11,000 9800
SL for 'Xylene, Mixture' used for 'Xylene,Total.' 
MCL-Based SSL 10,000

Semivolatile Organic Compounds (UG/KG)

1,1-Biphenyl 260000 210,000 csat 13,600 Efroymson et al. 1997a -- -- 23,000 19000 --

2-Methylnaphthalene 31000 31,000 nc -- LMW4
-- -- 900 750 --

4-Bromophenyl-phenylether 3500 4,600 ca
SL for Bis(2-chloro-1-methylethyl) ether used as a surrogate for 4-
Bromophenyl phenyl ether -- -- -- 0.090 0.12

SL for Bis(2-chloro-1-methylethyl) ether used as a 
surrogate for 4-Bromophenyl phenyl ether --

4-Chlorophenyl-phenylether 3500 4,600 ca
SL for Bis(2-chloro-1-methylethyl) ether used as a surrogate for 4-
Chlorophenyl-phenylether -- -- -- 0.090 0.12

SL for Bis(2-chloro-1-methylethyl) ether used as a 
surrogate for 4-Bromophenyl phenyl ether --

4-Methylphenol 31000 31,000 nc Also 'p- Cresol' 1,000 Beyer 1990 -- -- 190 150 SL for p-cresol used for 4-Methylphenol --

Acenaphthylene 340000 340,000 nc
SL for Acenaphthene used as a surrogate for 
Acenaphthylene. -- LMW4

-- -- 27,000 22000
SL for Acenaphthene used as a surrogate for 
Acenaphthylene. --

Acetophenone 780000 780,000 nc -- -- -- 1,100 1100 --

Anthracene 1700000 1,700,000 nc -- LMW4
-- -- 450,000 360000 --

Atrazine 2100 2,100 ca 11.9 MHSPE 2000; 2001 -- -- 2.0 1.9 MCL-Based SSL --

Benzaldehyde 780000 780,000 nc -- -- -- 970 810 --

Benzo(a)anthracene 150 150 ca -- HMW4
-- -- 14 10 --

Benzo(a)pyrene 15 15 ca -- HMW4
-- -- 310 240 MCL-Based SSL --

Benzo(b)fluoranthene 150 150 ca -- HMW4
-- -- 47 35 --

Benzo(g,h,i)perylene 170000 170,000 nc SL for Pyrene used as a surrogate for Benzo(g,h,i)perylene. -- HMW4
-- -- 150,000 120000

SL for Pyrene used as a surrogate for 
Benzo(g,h,i)perylene. --

Benzo(k)fluoranthene 1500 1,500 ca -- HMW4
-- -- 460 350 --

bis(2-Chloroethyl)ether 190 210 ca -- -- -- 0.0027 0.0031 --

bis(2-Ethylhexyl)phthalate 35000 35,000 ca 30,000 CCME 2007 -- -- 2,000 1400 MCL-Based SSL --

Butylbenzylphthalate 260000 260,000 ca 30,000 CCME 2007 -- -- 670 510 --

Carbazole 24000 24,000 ca Calculated using HEAST -- -- -- -- -- --

Chrysene 15000 15,000 ca -- HMW4
-- -- 1,400 1100 --

Dibenz(a,h)anthracene 15 15 ca -- HMW4
-- -- 15 11 --

Dibenzofuran 7800 7,800 nc
Added to RSL based on the addition of PPRTV Appendix 
Values -- -- -- -- 680 --

Diethylphthalate 4900000 4,900,000 nc 26,800 Efroymson et al. 1997a -- -- 13000 12000 --

Di-n-butylphthalate 610000 610,000 nc 40,000 Efroymson et al. 1997a -- -- 11,000 9200
Dibutyl Phthalate is the same chemical as Di-n-
butylphthalate --

Di-n-octylphthalate 35000 35,000 ca
Bis(2-Ethylhexyl)phthalate used as a surrogate for Di-n-
octylphthalate 30,000 CCME 2007 -- -- 2,000 1100

Bis(2-Ethylhexyl)phthalate used as a surrogate for 
Di-n-octylphthalate --

Notes:
MG/KG - Milligrams per kilogram

PG/KG - Picograms per kilogram

UG/KG - Micrograms per kilogram

6 These chemicals are essential nutrients and are not considered COPCs per the revised HHRA and ERA Protocols 
7 Because there are no likely dioxin source at the sites, and no likely unacceptable risk to potential human or ecological receptors at the dioxin concentrations detected, dioxins are not evaluated on a site-specific basis. (Section 1.1.1., Table A-3 of the PA/SI)

3 PREQB Land Pollution Control Corrective Action Levels are from the Underground Storage Tank Control Regulation, Published by the Commonwealth Government of Puerto Rico, Office of the Governor, Environmental Quality Board, 2002.

2 Soil Screening Levels (SSLs) are based on DAF=1; All screening criteria values are Risk-Based SSL, unless it is noted that they are MCL-Based SSL values.

4 Ecological Screening Values for these chemicals are presented as Totals of Low Molecular Weight (LMW) and High Molecular Weight (HMW) Polycyclic Aromatic Hydrocarbons (PAHs).  As such, individual PAH compounds will not be screened against chemical-specific screening values.  Rather, for Ecolological risk assessment, the PAH Compounds will be screened as 'PAH LMW (Total)' and 'PAH HMW 
5 Ecological Screening criteria for these chemicals are pH-based.  These metals will be evaluated only if concentrations exceed background, and site-specific soil pH data are available.

1 Regional Screening Levels (RSLs) for Residential Soil (Oak Ridge National Laboratory, December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1.
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Screening Criteria

Adjusted RSL for Residential Soil1
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Fluoranthene 230000 230,000 nc -- LMW4
-- -- 210,000 160000 --

Fluorene 230000 230,000 nc -- LMW4
-- -- 33,000 27000 --

Indeno(1,2,3-cd)pyrene 150 150 ca -- HMW4
-- -- 160 120 --

Kepone 48.6 49 ca Also 'Chlordecone' -- -- -- 0.24 0.24 Also Chlordecone --

Nitrobenzene 4400 4,800 ca 2,260 Efroymson et al. 1997b -- -- 0.071 0.079 --

PAH HMW (Total) -- -- -- 18,000 USEPA 2007i -- 1,100 USEPA 2007i -- -- --

PAH LMW (Total) -- -- -- 29,000 USEPA 2007i -- 100,000 USEPA 2007i -- -- --

Pentachlorophenol 3000 3,000 ca 5,000 USEPA 2007h 2,100 2,800 USEPA 2007h 7.0 10 MCL-Based SSL --

Phenanthrene 1700000 1,700,000 nc SL for Anthracene used as a surrogate for Phenanthrene. -- LMW4
-- -- 450,000 360000 Phenanthrene. --

Phenol 1800000 1,800,000 nc 1,880 Efroymson et al. 1997b -- -- 8,100 6300 --

Pyrene 170000 170,000 nc -- HMW4
-- -- 150,000 120000 --

Pyridine 7800 7,800 nc -- -- -- 9.7 13 --

Herbicides (UG/KG)

2,4,5-Trichlorophenoxyacetic acid 61000 61,000 nc -- -- -- 110 150 --

2,4,5-TP (Silvex) 49000 49,000 nc -- -- -- 18 28 MCL-Based SSL --

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD 2000 2,000 ca 583 MHSPE 2000; 2001 93 21 USEPA 2007f 86 66 --

4,4'-DDE 1400 1,400 ca 114 MHSPE 2000; 2001 93 21 USEPA 2007f 60 47 --

4,4'-DDT 1700 1,700 ca 100 MHSPE 2000; 2001 93 21 USEPA 2007f 87 67 --

alpha-Chlordane 1600 1,600 ca SL for Chlordane used for alpha-Chlordane. 11 MHSPE 2000 -- -- 350 140 Based SSL --

Aroclor-1221 170 140 ca 8,000 Efroymson et al. 1997a -- -- 0.14 0.12 --

Aroclor-1248 220 220 ca 8,000 Efroymson et al. 1997a -- -- 3.0 5.2 --

Aroclor-1254 110 110 nc 8,000 Efroymson et al. 1997a -- -- 5.1 8.8 --

Aroclor-1260 220 220 ca 8,000 Efroymson et al. 1997a -- -- 14 24 --

beta-BHC 270 270 ca 342 MHSPE 2000; 2001 -- -- 0.26 0.22 Also Hexachlorocyclohexane, Beta- --

Chlordane 1600 1,600 ca 11 MHSPE 2000 -- -- 350 140 MCL-Based SSL --

delta-BHC 270 270 ca
Hexachlorocyclohexane, Technical' used as a surrogate for 
delta-BHC. 226 alpha-BHC value -- -- 0.26 0.22

Hexachlorocyclohexane, Technical' used as a 
surrogate for delta-BHC. --

Dieldrin 30 30 ca 10.5 MHSPE 2000; 2001 22 4.9 USEPA 2007g 0.090 0.17 --

Endosulfan I 37000 37,000 nc SL for Endosulfan used as a surrogate for Endosulfan I. 6.32 MHSPE 2000 -- -- 9,700 3000
SL for Endosulfan used as a surrogate for 
Endosulfan I. --

Endosulfan sulfate 37000 37,000 nc SL for Endosulfan used as a surrogate for Endosulfan sulfate. 6.32 Endosulfan value -- -- 9,700 3000
SL for Endosulfan used as a surrogate for 
Endosulfan sulfate. --

Endrin 1800 1,800 nc 1.95 MHSPE 2000; 2001 -- -- 43 81 MCL-Based SSL --

Endrin aldehyde 1800 1,800 nc SL for Endrin used as a surrogate for Endrin aldehyde. 1.95 Endrin value -- -- 43 81
SL for Endrin used as a surrogate for Endrin 
aldehyde. MCL-Based SSL --

Endrin ketone 1800 1,800 nc SL for Endrin used as a surrogate for Endrin Ketone. 1.95 Endrin value -- -- 43 81
SL for Endrin used as a surrogate for Endrin 
ketone. MCL-Based SSL --

gamma-Chlordane 1600 1,600 ca SL for Chlordane used for gamma-Chlordane 11 MHSPE 2000 -- -- 350 140
SL for Chlordane used for gamma-Chlordane. MCL-
Based SSL --

Heptachlor 110 110 ca 52.9 MHSPE 2000 -- -- 42 33 MCL-Based SSL --

Methoxychlor 31000 31,000 nc 500 Beyer 1990 -- -- 3,400 2200 MCL-Based SSL --

Dioxin/Furans (PG/G) 7

1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- -- -- -- -- -- --

1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- -- -- -- -- --

1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- -- -- -- -- --

1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- -- -- -- -- -- --

1,2,3,7,8-Pentachlorodibenzo-p-dioxin -- -- -- -- -- -- -- -- --

Octachlorodibenzo-p-dioxin -- -- -- -- -- -- -- -- --

Total heptachlorodibenzo-p-dioxin -- -- -- -- -- -- -- -- --

Notes:
MG/KG - Milligrams per kilogram

PG/KG - Picograms per kilogram

UG/KG - Micrograms per kilogram

5 Ecological Screening criteria for these chemicals are pH-based.  These metals will be evaluated only if concentrations exceed background, and site-specific soil pH data are available.
6 These chemicals are essential nutrients and are not considered COPCs per the revised HHRA and ERA Protocols 
7 Because there are no likely dioxin source at the sites, and no likely unacceptable risk to potential human or ecological receptors at the dioxin concentrations detected, dioxins are not evaluated on a site-specific basis. (Section 1.1.1., Table A-3 of the PA/SI)

3 PREQB Land Pollution Control Corrective Action Levels are from the Underground Storage Tank Control Regulation, Published by the Commonwealth Government of Puerto Rico, Office of the Governor, Environmental Quality Board, 2002.

1 Regional Screening Levels (RSLs) for Residential Soil (Oak Ridge National Laboratory, December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1.

4 Ecological Screening Values for these chemicals are presented as Totals of Low Molecular Weight (LMW) and High Molecular Weight (HMW) Polycyclic Aromatic Hydrocarbons (PAHs).  As such, individual PAH compounds will not be screened against chemical-specific screening values.  Rather, for Ecolological risk assessment, the PAH Compounds will be screened as 'PAH LMW (Total)' and 'PAH HMW 

2 Soil Screening Levels (SSLs) are based on DAF=1; All screening criteria values are Risk-Based SSL, unless it is noted that they are MCL-Based SSL values.
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Total hexachlorodibenzo-p-dioxin -- -- -- -- -- -- -- -- --

Total pentachlorodibenzo-p-dioxin -- -- -- -- -- -- -- -- --

Total tetrachlorodibenzo-p-dioxin -- -- -- -- -- -- -- -- --

Explosives (UG/KG)

Perchlorate 55000 5,500 nc Per Agency comments this chemical is now adjusted by 1/10. 1,000 USEPA 2002 -- -- -- -- --

Total Metals (MG/KG)

Aluminum5
7700 7,700 nc pH < 5.5 USEPA 2003a -- -- 55,000 55000 --

Antimony 3.1 3.1 nc SL for 'Antimony (metallic)' used for Antimony. 78 USEPA 2005a -- 0.27 USEPA 2005a 0.27 0.27
SL for 'Antimony (metallic)' used for Antimony. MCL-
Based SSL --

Arsenic 0.39 0.39 ca 18 USEPA 2005b 43 46 USEPA 2005b 0.29 0.29 MCL-Based SSL --

Barium 1500 1,500 nc 330 USEPA 2005c -- 2,000 USEPA 2005c 82 82 MCL-Based SSL --

Beryllium 16 16 nc 40 USEPA 2005d -- 21 USEPA 2005d 3.2 3.2
SL for 'Beryllium and compounds' used for 
Beryllium. MCL-Based SSL --

Cadmium 7 7.0 nc SL for 'Cadmium (diet)' used for Cadmium. 32 USEPA 2005e 0.77 0.36 USEPA 2005e 0.38 0.38
SL for 'Cadmium (water)' used for Cadmium. MCL-
Based SSL --

Calcium6
-- -- -- -- -- -- -- -- --

Chromium 23 0.29 ca SL for 'Chromium (VI)' used for Chromium. 64 CCME 2007 26 34 USEPA 2008a 2.1 0.00083
SL for 'Chromium VI (chromic acid mists)' used for 
Chromium. --

Cobalt 2.3 2.3 nc 13 USEPA 2005f 120 230 USEPA 2005f 0.49 0.49 --

Copper 310 310 nc 70 USEPA 2007a 28 49 USEPA 2007a 46 46 MCL-Based SSL --

Cyanide 160 160 nc SL for 'Cyanide (CN-)' used for Cyanide. 15.8 MHSPE 2000 -- -- 2.0 2 SL for 'Cyanide (CN-)' used for Cyanide. --

Iron5
5500 5,500 nc 5 < pH > 8 USEPA 2003b -- -- 640 640 --

Lead 400 400 nc Lead from USEPA lead working group 120 USEPA 2005g 11 56 USEPA 2005g 27 27
USEPA Soil Screening Guidance Document (1996 
and 2001), calculated 50

Magnesium6
-- -- -- -- -- -- -- -- --

Manganese 180 180 nc SL for 'Manganese (water)' used for Manganese. 220 USEPA 2007b 4,300 4,000 USEPA 2007b 57 57 SL for 'Manganese (water)' used for Manganese. --

Mercury 2.3 0.78 nc SL for 'Methyl Mercury' used for Mercury. 0.10 Efroymson et al. 1997b -- -- 0.57 0.57 SL for 'Mercury, Inorganic Salts' used for Mercury. --

Nickel 150 160 nc SL for 'Nickel Soluble Salts' used for Nickel. 38 USEPA 2007c 210 130 USEPA 2007c 48 48 SL for 'Nickel Soluble Salts' used for Nickel. --

Potassium6
-- -- -- -- -- -- -- -- --

Selenium 39 39 nc 0.52 USEPA 2007d 1.2 0.63 USEPA 2007d 0.26 0.26 MCL-Based SSL --

Silver 39 39 nc 560 USEPA 2006c 4.2 14 USEPA 2006c 1.6 1.6 --

Sodium6
-- -- -- -- -- -- -- -- --

Thallium 0.51 -- --
The RfD for Thallium (soluble salts) and other thallium 
compounds  has been discontinued by IRIS. 1.0 Efroymson et al. 1997a -- -- 0.14 0.14 SL for 'Thallium (soluble salts)' used for Thallium. --

Tin 4700 4,700 nc -- -- -- 5,500 5500 --

Vanadium 39 39 nc SL for 'Vanadium and compounds' used for Vanadium. 130 CCME 2007 7.8 280 USEPA 2005h 180 180
SL for 'Vanadium and compounds' used for 
Vanadium. --

Zinc 2300 2,400 nc SL for 'Zinc (metallic)' used for Zinc. 120 USEPA 2007e 46 79 USEPA 2007e 680 680 SL for 'Zinc (metallic)' used for Zinc. --

Total Petroleum Hydrocarbons (UG/KG)

TPH-diesel range -- -- -- -- -- 100,000

TPH-gas range -- -- -- -- -- 100,000

Notes:
MG/KG - Milligrams per kilogram

PG/KG - Picograms per kilogram

UG/KG - Micrograms per kilogram

7 Because there are no likely dioxin source at the sites, and no likely unacceptable risk to potential human or ecological receptors at the dioxin concentrations detected, dioxins are not evaluated on a site-specific basis. (Section 1.1.1., Table A-3 of the PA/SI)

5 Ecological Screening criteria for these chemicals are pH-based.  These metals will be evaluated only if concentrations exceed background, and site-specific soil pH data are available.
6 These chemicals are essential nutrients and are not considered COPCs per the revised HHRA and ERA Protocols 

4 Ecological Screening Values for these chemicals are presented as Totals of Low Molecular Weight (LMW) and High Molecular Weight (HMW) Polycyclic Aromatic Hydrocarbons (PAHs).  As such, individual PAH compounds will not be screened against chemical-specific screening values.  Rather, for Ecolological risk assessment, the PAH Compounds will be screened as 'PAH LMW (Total)' and 'PAH HMW 

1 Regional Screening Levels (RSLs) for Residential Soil (Oak Ridge National Laboratory, December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1.
2 Soil Screening Levels (SSLs) are based on DAF=1; All screening criteria values are Risk-Based SSL, unless it is noted that they are MCL-Based SSL values.
3 PREQB Land Pollution Control Corrective Action Levels are from the Underground Storage Tank Control Regulation, Published by the Commonwealth Government of Puerto Rico, Office of the Governor, Environmental Quality Board, 2002.
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Table 1-2

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical Name

Volatile Organic Compounds (UG/L)

1,1-Dichloroethene 34 34 nc SL for '1,1-Dichlorothylene' used for 1,1-Dichloroethene 7.0 SL for '1,1-Dichlorothylene' used for 1,1-Dichloroethene --

1,4-Dichlorobenzene 0.43 0.43 ca 75 --

Acetone 2,200 2,200 nc -- --

Benzene 0.41 0.41 ca 5.0 5.0

Carbon disulfide 100 100 nc -- --

Chloroform 0.19 0.19 ca -- --

Chloromethane 19 19 nc -- --

cis-1,2-Dichloroethene 37 37 nc 70 SL for '1,2-cis-Dichloroethylene' used for cis-1,2-Dichloroethene --

Tetrachloroethene 0.11 0.11 ca 5.0 --

Toluene 230 230 nc 1,000 1,000

Trichloroethene 1.7 2 ca 5.0 --

Vinyl Chloride 0.016 0.016 ca 2.0 --

Semi-volatile Organic Compounds (UG/L)

bis(2-Ethylhexyl)phthalate 4.8 4.8 ca 6.0 --

Chrysene 2.9 3 ca -- --

Fluoranthene 150 150 nc -- --

Indeno(1,2,3-cd)pyrene 0.029 0.03 ca -- --

Pyrene 110 110 nc -- --

Pesticide/Polychlorinated Biphenyls (UG/L)

delta-BHC 0.037 0.037 Hexachlorocyclohexane, Technical' used as a surrogate for alpha-BHC. -- --

Dieldrin 0.0042 0.0042 ca -- --

Explosives (UG/L)

Perchlorate 26 2.6 nc Per agency comments, perchlorate should be adjusted by 1/10.Not adjusted by 1/10 due -- --

Total Metals (UG/L) 3,700 3,700 -- --

Antimony 1.5 1.5 nc SL for 'Antimony (metallic)' used for Antimony. 6.0 SL for 'Antimony (metallic)' used for Antimony. --

Arsenic 0.045 0.045 ca 10 --

Barium 730 730 nc 2,000 --

Beryllium 7.3 7.3 nc SL for 'Beryllium and compounds' used for Beryllium. 4.0 SL for 'Beryllium and compounds' used for Beryllium. --

Cadmium 1.8 1.8 nc SL for 'Cadmium (water)' used for Cadmium 5.0 SL for 'Cadmium (water)' used for Cadmium. MCL-Based SSL --

Calcium3
-- -- -- --

Chromium 11 0.043 ca SL for 'Chromium (VI)' used for Chromium. -- --

Cobalt 1.1 1.1 nc -- --

Copper 150 150 nc 1,300 --

Cyanide 73 73 nc 200 --

Iron 2,600 2,600 nc -- --

Lead 15 15 AL MCL 15 50,000

Magnesium3
-- -- -- --

Manganese 88 88 nc SL for 'Manganese (water)' used for Manganese. -- --

Notes:
MG/L - Milligrams per liter

UG/L - Micrograms per liter

Groundwater Screening Criteria Values
Site Inspection/Expanded Site Inspection Report

Screening Criteria 
Value

References and Notes

Screening Criteria

Adjusted RSL for Tapwater1

Qualifier

1Regional Screening Levels (RSLs) for Tapwater (Oak Ridge National Laboratory, December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1.

MCL - Groundwater

Screening 
Criteria 
Value

References and Notes

PREQB 
Corrective 

Action Level 
2 Screening 

Criteria Value

Former 
Screening 

Criteria 
Value for 

Comparison

2 PREQB Land Pollution Control Corrective Action Levels are from the Underground Storage Take Control Regulation, Published by the Commonwealth Government of Puerto Rico, Office of the Governor, Environmental Quality Board, 2002

3 These chemicals are essential nutrients and are not considered COPCs per the revised HHRA Protocol 
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Table 1-2

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical Name

Groundwater Screening Criteria Values
Site Inspection/Expanded Site Inspection Report

Screening Criteria 
Value

References and Notes

Screening Criteria

Adjusted RSL for Tapwater1

Qualifier

MCL - Groundwater

Screening 
Criteria 
Value

References and Notes

PREQB 
Corrective 

Action Level 
2 Screening 

Criteria Value

Former 
Screening 

Criteria 
Value for 

Comparison

Mercury 1.1 0.37 nc SL for 'Methyl Mercury' for Mercury. 2.0 SL for 'Mercury (elemental)' used for Mercury. --

Nickel 73 73 nc SL for 'Nickel Soluble Salts' used for Nickel. -- --

Potassium3
-- -- -- --

Selenium 18 18 nc 50 --

Silver 18 18 nc -- --

Sodium3
-- -- -- --

Thallium 0.24 -- -- The RfD for Thallium (soluble salts) and other thallium compounds  has been discontinue 2.0 SL for 'Thallium (soluble salts)' used for Thallium. --

Vanadium 18 18 nc SL for 'Vanadium and compounds' used for Vanadium. -- --

Zinc 1,100 1,100 nc SL for 'Zinc (metallic)' used for Zinc. -- --

Dissolved Metals (UG/L)

Aluminum 3,700 3,700 nc -- --

Antimony 1.5 1.5 nc SL for 'Antimony (metallic)' used for Antimony. 6.0 SL for 'Antimony (metallic)' used for Antimony. --

Arsenic 0.045 0.045 ca 10 --

Barium 730 730 nc 2,000 --

Cadmium 1.8 1.8 nc SL for 'Cadmium (water)' used for Cadmium 5.0 SL for 'Cadmium (water)' used for Cadmium. MCL-Based SSL --

Calcium3
-- -- -- --

Chromium 11 0.043 ca SL for 'Chromium (VI)' used for Chromium. -- --

Cobalt 1.1 1.1 nc -- --

Copper 150 150 nc 1,300 --

Cyanide 73 73 nc 200 SL for 'Cyanide (CN-)' used for Cyanide. --

Iron 2,600 2,600 nc -- --

Lead 15 15 AL MCL 15 50,000

Magnesium3
-- -- -- --

Manganese 88 88 nc SL for 'Manganese (water)' used for Manganese. -- --

Mercury 1.1 0.37 nc SL for 'Methyl Mercury' for Mercury. 2.0 SL for 'Mercury (elemental)' used for Mercury. --

Nickel 73 73 nc SL for 'Nickel Soluble Salts' used for Nickel. -- --

Potassium3
-- -- -- --

Selenium 18 18 nc 50 --

Silver 18 18 nc -- --

Sodium3
-- -- -- --

Thallium 0.24 -- -- The RfD for Thallium (soluble salts) and other thallium compounds  has been discontinue 2.0 SL for 'Thallium (soluble salts)' used for Thallium. --

Tin 2,200 2,200 nc -- --

Vanadium 18 18 nc Vanadium and compounds' used for Vanadium. -- --

Zinc 1,100 1,100 nc SL for 'Zinc (metallic)' used for Zinc. -- --

Wet Chemistry (MG/L)

Chloride -- -- -- --

Sulfide -- -- -- --

Total dissolved solids (TDS) -- -- -- --

Total Petroleum Hydrocarbons (MG/L)

No Detections -- -- -- --

Notes:
MG/L - Milligrams per liter

UG/L - Micrograms per liter

2 PREQB Land Pollution Control Corrective Action Levels are from the Underground Storage Take Control Regulation, Published by the Commonwealth Government of Puerto Rico, Office of the Governor, Environmental Quality Board, 2002

3 These chemicals are essential nutrients and are not considered COPCs per the revised HHRA Protocol 

1Regional Screening Levels (RSLs) for Tapwater (Oak Ridge National Laboratory, December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1.
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Table 1-3

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical Name

Total Metals (MG/KG)

Aluminum 35,000 35,000 35,000 35,000 35,000 35,000 35,000 35,000

Antimony1
5.8 5.8 5.8 5.8 5.8 5.8 5.8 5.8

Arsenic 1.6 1.6 1.6 1.6 1.6 1.6 9.2 9.2

Barium 147 147 212 212 212 212 212 212

Beryllium 0.27 0.27 0.27 0.27 0.27 0.27 0.95 0.95

Cadmium 2.2 2.2 2.2 2..2 2.2 2.2 2.4 2.4

Calcium 8,840 8,840 8,840 8,840 11,900 11,900 417,000 417,000

Chromium 72 72 72 72 72 72 70 70

Cobalt 16 16 26 26 16 16 16 16

Copper 66 66 94 94 53 53 94 94

Cyanide 0.33 0.89 0.33 0.89 0.33 0.89 0.45 2.8

Iron 38,100 38,100 43,200 43,200 38,100 38,100 38,100 38,100

Lead 5.4 3.3 5.4 3.3 5.4 3.3 16 7.7

Magnesium 3,710 3,710 22,200 22,200 22,200 22,200 22,200 22,200

Manganese 1,630 1,630 1,630 1,630 1,630 1,630 1,630 1630

Mercury 0.057 0.057 0.057 0.057 0.057 0.057 0.31 0.31

Nickel 22 22 41 41 22 22 41 41

Potassium 5,270 2,000 5,270 2,000 5,270 2,000 10,800 10,800

Selenium 0.51 0.51 0.51 0.51 0.51 0.51 1.3 1.3

Silver 0.22 0.22 0.22 0.22 0.22 0.22 0.22 0.22

Sodium 1590 2,250 1,590 2,250 1,590 2,250 1,590 2,250

Thallium 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13

Tin -- -- -- -- -- -- -- --

Vanadium 144 144 144 144 144 144 56 56

Zinc 32 32 32 32 32 32 32 32

Notes:

Surface Soil 
(SS)

Ti

Surface Soil 
(SS)

Subsurface 
Soil (SB)

Subsurface 
Soil (SB)

Qa

Surface Soil 
(SS)

Subsurface 
Soil (SB)

See Figure 1-7 Generalized Geology of Former VNTR for geologic legend

Source:  East Vieques Background Soil Inorganics Investigation Report (CH2M HILL, October 2007)

1 Background value used is the maximum value detected from the EPA split samples from the East Vieques Background Soil Inorganics Investigation Report 
(CH2M HILL, October 2007)

Background UTL Screening Criteria Values for Surface Soil and Subsurface Soil 
Site Inspection/Expanded Site Inspection Report

Background UTL Screening Criteria for 
Inorganic Constituents

KvKTd

Surface Soil 
(SS)

Subsurface 
Soil (SB)
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Table 1-4

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Metals (MG/L)

Arsenic 5.0 D004 7440-38-2 SW-846 6010B

Barium 100 D005 7440-39-3 SW-846 6010B

Cadmium 1.0 D006 7440-43-9 SW-846 6010B

Chromium 5.0 D007 7440-47-3 SW-846 6010B

Lead 5.0 D008 7439-92-1 SW-846 6010B

Mercury 0.2 D009 7439-97-6 SW-846 7470A

Selenium 1.0 D010 7782-49-2 SW-846 6010B

Silver 5.0 D011 7440-22-4 SW-846 6010B

Notes:
1 TCLP (Toxicity Characteristic Leaching Procedure) Criteria obtained from EPA SW-846, Table 7-1, Revision 4 (November 2004).

Site Inspection/Expanded Site Inspection Report
TCLP Screening Criteria Values

Analysis Method 
following the TCLP 

Extract
Screening Criteria TCLP Criteria 1

EPA Haz Waste 
Number

CAS #
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Table 1-5
Study Timeline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Study Author Purpose of Study Study Date(s) Report Date Sites in SI/ESI Report Included in Study

Environmental Impact Statement

Tippetts, Abbett, McCarthy, 
Stratton (TAMS) and Ecology and 
Environment, Inc.

Evaluate the environmental impacts of the continued 
use of the Naval facilities on Vieques 1978 through 1979 December 1979

No sites identified in this report, but contains information on the physical 
environment of the study areas.

Initial Assessment Study (IAS)

Greenleaf-Telesca, Planners, 
Engineers, Architects, Inc. and 
Ecology and Environment, Inc.

Identify and assess sites posing a potential threat to 
human health or to the environment due to 
contamination from past hazardous waste operations

January through 
September 1984 September 1984 SWMU 1, SWMU 2

Phase II RCRA Facility Assessment (RFA)
A.T. Kearney, Inc. and K.W. 
Brown and Associates, Inc.

Evaluates past, present, or potential releases of 
hazardous waste or hazardous constituents from any 
unit or activity that involves management of solid waste

August through 
October 1988 October 1988

SWMU 1, SWMU 2, SWMU 4, SWMU 5, SWMU 6/7,  SWMU 10, AOC A,  
AOC G

Revised RFA
Puerto Rico Environmental 
Quality Board (PREQB)

Evaluates past, present, or potential releases of 
hazardous waste or hazardous constituents from any 
unit or activity that involves management of solid waste

June through 
September 1995 September 1995

SWMU 1, SWMU 2, SWMU 4, SWMU 5, SWMU 6/7, SWMU 10,  AOC A, AOC 
G

Hydrogeologic Investigation Baker Environmental, Inc.

Provide specific information regarding soil and 
groundwater conditions at the western property 
boundary of the EMA.

August through 
November 1999 November 1999

No sites identified in this report, but contains hydrogeologic information of east 
Vieques.

Phase I Environmental Assessment CH2M HILL 

Evaluate the environmental conditions of various sites in 
support of transfer of public works department from 
NASD to Camp Garcia June 2000

No report 
submitted; public 
works did not 
transfer; data 
included in PA/SI 
Report SWMU 4, SWMU 6/7, SWMU 10

Aerial Photographic Analysis Environmental Research, Inc. Support the ongoing Phase I RFI August 2000 August 24, 2000
SWMU 1, SWMU 2, SWMU 4, SWMU 5, SWMU 6/7, SWMU 10, AOC A, AOC 
G, PI-4, PI-7

Current Conditions Evaluation CH2M HILL 

Support the Phase I RFI by providing information on the 
Naval Facility and to describe existing conditions at the 
9 SWMUs, 3 AOCs, 12 PAOCs, and 23 PIs. 

Site visit February 
2000 February 2001

SWMU 1, SWMU 2, SWMU 4, SWMU 5, SWMU 6/7, SWMU 10, AOC A,AOC 
G, PI-4, PI-7, PAOC J, PAOC K, PAOC L, PAOC N, PAOC S

Environmental Baseline Survey (EBS)
Naval Facilities Engineering 
Command

Characterize the existing environmental conditions on 
east Vieques prior to the planned property transfer to the 
Department of Interior.

September 2002 
through April 2003

April 2003 (Draft 
Final)

SWMU 1, SWMU 2, SWMU 4, SWMU 5, SWMU 6/7, SWMU 10, AOC A, AOC 
G, PI-4, PI-7, PAOC J, PAOC K, PAOC L, PAOC N, PAOC S

Underground Storage Tank (UST) Closure 
Assessment CAPE Environmental, Inc Close a 15,000 gallon UST on Vieques.

April through August 
2003 August 2003 AOC A

Phase I RCRA Facility Investigation (RFI) 
(a.k.a. 2004 PA/SI) CH2M HILL 

Release assessment at 12 Consent Order sites and 
PI/PAOC sites (including Phase I Environmental 
Assessment, EBS, and UST closure)

January through 
February 2004 June 2004 (Draft)

SWMU 1, SWMU 2, SWMU 4, SWMU 5, SWMU 6/7, SWMU 10, AOC A, AOC 
G, PI-4, PI-7, PAOC J, PAOC K, PAOC L, PAOC N, PAOC S

East Vieques Background Soil Inorganics 
Investigation Report CH2M HILL 

Establish representative background concentrations of 
soil inorganics that can be compared to site-specific soil 
inorganic data to assess whether inorganic 
concentrations detected at a particular environmental 
site are attributable to releases from these sites or 
consistent with background levels. 

June through July 
2006 October 2007

No sites studied; developed background soil inorganics dataset for use in site-
specific evaluations.

Preliminary Assessment/Site Inspection 
(PA/SI) CH2M HILL 

Release assessment at 8 PI/PAOC sites identified for 
study in Draft Phase I RFI Report

January 2006 
through October 
2007 June 2008

PI-4, PI-7, PAOC J, PAOC K, PAOC L, PAOC N, PAOC S (PA/SI Report 
includes the 12 Consent Order Sites)

Site Inspection/Expanded Site Inspection 
(SI/ESI) CH2M HILL 

Release assessment at 7 Consent Order Sites and 16 
PI/PAOC sites identified for study in Draft Phase I RFI 
Report and the PA/SI Report

November 2008 
through May 2009

SWMU 1, SWMU 2, SWMU 6/7, SWMU 10, AOC A, AOC G, PI-4, PI-5, PI-6, 
PI-7, PI-8, PI-10, PAOC I, PAOC L, PAOC M, PAOC N, PAOC O, PAOC P, 
PAOC Q, PAOC R, PAOC S, PAOC X, plus the regional groundwater study at 
Camp Garcia (SWMU 4, PAOC J, PAOC K)
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Table 1-6 
Federally Listed Plants and Animals Potentially Occurring within Study Area  
Site Inspection/Expanded Site Inspection Report  
7 Consent Order Sites and 16 PI/PAOC Sites 
Vieques, Puerto Rico  

Species Federal Status 

Plants 

Cobana negra (Stahlia monosperma) T 

Thomas’ lidflower (Calyptranthes thomasiana) E 

Chamaecrista glandulosa var. mirabilis E 

Beautiful goetzea (Goetzea elegans) E 

Eugenia woodburyana  E 

Birds 

Brown Pelican (Pelicanus occidentalis) E 

Roseate tern (Sterna dougallii) T 

T = threatened 
E = endangered 
Source: TEC, 2002 
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Notes:
The decision makers associated with this decision tree are the Navy, USEPA, PREQB, and USFWS. 
1 Determination of CERCLA eligibility is described in Section 1 of this SI/ESI Report (October 2009) 
2 “Available” data are described in Section 1 of this SI/ESI Report (October 2009)
3 “Useful” data are described in Section 1 of this SI/ESI Report (October 2009)
4 CERCLA-related releases are defined in Section 1 of this SI/ESI Report (October 2009)
5 For UST sites, PREQB Land Pollution Control Corrective Action Levels
6 ss = surface soil; sb = subsurface soil; sw = surface water; sd = sediment; gw = groundwater
7 Examples of the types of more realistic evaluations that may be performed are described in 

Section 1 of this SI/ESI Report (October 2009)

Yes

Step 3
Were any inorganics above the 

background UTL detected or were 
any non-inorganics detected?

Step 5
Are there any exceedances (over that of background) of 

the most conservative screening values5, which comprise 
. . . 

adjusted Regional residential RSLs (ss, sb, sw, sd, gw6)?
or

ecological screening values (ss, sw, sd)?
or

Regional SSLs (ss and sb)?
or

MCLs (gw)?

Step 7
Does the historic 

information and/or spatial 
distribution of data 

indicate the potential 
source area was 

sufficiently sampled?

Prepare No Further 
Action Decision 
Document with 

regulatory approval.

Collect additional 
samples and return to 

Step 2.

Step 4
Are there any inorganic constituents (above background) 

or non-inorganic constituents that are potentially 
attributable to historic CERCLA-related releases4 at the 

site?

Yes

Yes

Yes

No

No

No

No

Yes

Step 6
Can more realistic evaluations7 of the data be performed, 

and if so, do they suggest contaminant levels that
warrant no action or no further action? 

No

Collect additional 
samples and 

return to Step 6.

Step 6a
Would additional source 
area data permit more 
realistic evaluations?

Make a determination of whether an 
interim action can be implemented to 

achieve no further action or whether an 
expanded investigation is warranted.

No

Yes

Step 1
Is the site potentially CERCLA-eligible1?

Prepare No Further Action 
Decision Document with 

regulatory approval or defer to 
another regulatory program.

Yes

No

Collect site-specific 
samples if none exist

Step 2
Does the data quality evaluation indicate 
the dataset as a whole is available2 and

useful3 for its intended purpose?

Yes

No Collect additional 
samples and return to 

Step 2.

FIGURE 1-4
SI/Expanded SI Evaluation Decision Tree
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SECTION 2 

Investigation Methodology 

This section summarizes the field investigation procedures of the SI/ESI conducted for the 
23 sites located within the Former VNTR from September 2008 to May 2009. Investigation 
activities included an ecological survey, vegetation clearance, MEC avoidance support, a 
geophysical investigation to identify the extent of a landfill, a former pipeline corridor, and 
former USTs, test pit investigations, collection of surface and subsurface soil samples, 
installation and development of additional monitoring wells, and sampling of groundwater 
from the new and existing monitoring wells. The investigation methodology from the 
previous investigations is not summarized in this report and can be found in the historical 
investigation reports.  

The investigation activities were conducted in accordance with the SI/ESI Sampling and 
Analysis Plan (SAP) titled Final Site Inspection/Expanded Site Inspection Sampling and Analysis 
Plan 7 Consent Order Sites and 16 PI/PAOC Sites, Former Vieques Naval Training Range Vieques, 
Puerto Rico (CH2M HILL, 2009b) and the standard operating procedures (SOPs) presented in 
the Master Work Plan (MQAPP) titled Master Quality Assurance Project Plan, Vieques, Puerto 
Rico (CH2M HILL, 2007a).  

Table 2-1 summarizes the environmental data collected by site, media, analyses performed, 
sample nomenclature, and depth of sampling (for soil samples). Environmental data 
collected included: 

 Surface soil sampling at 16 sites (SWMUs 1, 2, 6/7, 10, AOC G, PIs 5, 6, 7, 8, 10, PAOCs I, 
L, O, P, Q/R, and X).  

 Subsurface soil sampling at 17 sites (SWMUs 1, 2, 6/7, 10, AOCs A, G, PIs 5, 6, 7, 8, 10, 
PAOCs I, L, O, P, Q/R, and X).  

 Groundwater sampling at 5 sites (SWMUs 1, 10, PI 4, PAOC L, and the regional 
groundwater study area). 

2.1 Pre-Investigation Activities 
Prior to investigation activities, an ecological survey was conducted to ensure no threatened 
or endangered species would be affected by the vegetation clearance and sampling activities 
(Appendix P). Vegetation clearance was conducted at SWMUs 1, 2, and 10, PIs 4, 5, 6, 7, 8, 
10, AOC G, PAOCs I, N/S, P, and X using a bobcat with hydraulic chipping head 
attachment, and some hand clearing with chainsaws, machetes and clippers.  

At SWMU 1, transects were cleared for a geophysical survey, installation and sampling of 
monitoring wells, and for the excavation of test pits. At SWMU 2, the former tank locations 
and pipeline pathway were cleared for soil sampling and a geophysical investigation. At 
SWMU 10 and AOC G, a path to soil sampling locations and the berm around the four 
lagoons was cleared to allow collection of soil and groundwater samples. Pathways were 
cleared through areas of PI 4 for monitoring well installation. At PI 7, vegetation was 
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cleared for drum and soil removal. At PAOC N and S vegetation was cleared for 
geophysical surveying. At PIs 5, 6, 8, and 10 and PAOCs I and Q, vegetation was cleared for 
surface and subsurface soil sampling. At PAOCs P and X, vegetation was cleared for debris 
removal and confirmatory soil sampling. 

2.2 MEC Avoidance Support 
USA Environmental, Inc. of Tampa, Florida provided MEC avoidance support during the 
implementation of the field activities at SWMU 1. MEC avoidance support was conducted 
during the test pit investigation, excavation activities, and soil sampling. MEC was not 
identified during the investigation. However, munitions debris items were identified during 
investigation activities. 

2.3 Geophysical Investigation 
A geophysical investigation was conducted at the SWMU 1 landfill, SWMU 2 former 
pipeline corridor, and PAOCs N and S former UST locations. A supplementary 
investigation of the southern and northern boundaries of SWMU 1 and an investigation for 
buried debris at PAOC X were also conducted. The geophysical investigation was 
performed by GeoView, Inc. of St. Petersburg, Florida, using electromagnetic (EM) and 
Total Field Magnetics (magnetic) techniques, which can determine the presence and location 
of buried metallic debris.  

The SWMU 1 geophysical investigation was to determine the spatial extent of former 
disposal cells and trenches along the northern and southern boundaries of the former 
landfill. Geophysical transects at SWMU 1 were run in a stepwise fashion, both parallel and 
perpendicular to the main road which runs roughly along the axis of SWMU 1. Transects 
were run in an iterative process starting in the approximate northern boundary area and 
working farther north as additional fill material was found, and starting at the approximate 
southern boundary area and extending further south as additional landfill material was 
found. Data were collected digitally and locations maintained using a GPS. Geophysical 
anomalies were interpreted from the profiles and plotted on a SWMU 1 base map. Further 
details of the geophysics at SWMU 1 can be found in Section 3 (SWMU 1) and Appendix H.  

The SWMU 2 geophysical investigation was conducted to locate the former pipeline if it still 
existed. SWMU 2 geophysical profiles were run along the approximate pathway of the 
former pipeline. Perpendicular transects were extended north and south of the pathway as 
shown in Figure 4-8. A hand-drawn NAVFAC Drawing dated October 29, 1979 of the 
pipeline was superimposed over aerial photography of the site. Once this was done it 
appeared that the pipeline extended over the cliff edge in the eastern portion of the site, and, 
therefore, adjustments had to be made to the geophysical survey plan to account for a more 
likely pipeline placement scenario. The perpendicular geophysical investigation transects 
were terminated at a safe distance from the cliff edge due to safety concerns. In addition, 
two concrete blocks at the access road to the site were also investigated to confirm that 
underground pipes did not exist at these locations. Further details of the geophysics at 
SWMU 2 can be found in Section 4 (SWMU 2) and Appendix H.  

The PAOC N and S geophysical investigation was conducted to determine if a 5,000 gallon 
underground storage tank and associated piping still existed at these sites. Transects at 
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these sites were run in a north-south orientation on a spacing ranging from approximately 5 
to 15 feet. East-west transects were also run across the north-south lines in areas requiring 
further detail. Further details of the geophysical investigations at PAOCs N and S can be 
found in Section 18 (PAOC N), Section 22 (PAOC S), and Appendix H.  

The PAOC X geophysical investigation was conducted to locate the presence and 
location/boundaries of buried metallic debris. After the debris pile berms on the edge of the 
ephemeral stream were sifted through and debris sorted out, additional debris was found to 
continue below the original ground surface. As a result, closely spaced transects were run 
roughly parallel to the edge of the ephemeral stream along the area of excavation and 
investigation. Further details of the geophysical investigation at PAOC X can be found in 
Section 23 (PAOC X) and Appendix H.  

2.4 Test Pit Investigations 
Test pit investigations were conducted at SWMU 1. Excavations were conducted in two 
phases; the first phase excavations are noted on figures as test pits; these identified the type 
of landfill material and characterized the vertical extent of fill material and waste. The 
second phase excavations are noted on figures as excavations; they confirmed the 
boundaries of the landfill identified by the geophysical investigation and ground truthed 
some geophysical anomalies identified. Details of the test pit investigation activities and 
excavations are included in Section 3 (SWMU 1). Test pit logs are included in Appendix B. 

2.5 Debris Removal 
Debris material was removed from PI 7, PAOC L, PAOC P, and PAOC X. Tar drums from PI 
7 were stockpiled in roll-off bins with a bobcat and an excavator. Various pieces of metal 
and concrete debris were removed from PI 7, PAOC L, PAOC P, and PAOC X. Large items 
such as a generator at PAOC P and a truck at PAOC X were drained of fuel and oils, and 
mechanically sheared where possible with the excavator and torch cut into manageable 
pieces.  

Wastes were managed as specified below in the Decontamination and Waste Management 
subsection. Surface and subsurface soil sampling was conducted as specified below in the 
Soil Sampling subsection.  

2.6 Soil 
2.6.1 Soil Excavation 
Potentially contaminated soils were excavated at PI 7, PAOC L, and AOC A.  

At PI 7, after the tar drum piles were removed, soil contaminated with tar was observed 
below the tar drum piles. As per the SAP, contaminated soil, based on visual or PID 
observations, was stockpiled and removed. Further details of the PI 7 soil removal can be 
found in Section 12.  

The original scope presented in the SI/ESI SAP called for the horizontal and vertical 
delineation of pesticide contamination at PAOC L. However, when the horizontal extent of 
pesticide contamination in soil was delineated, regulatory consensus was reached to remove 
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the contaminated soil as part of the SI/ESI. Confirmatory soil sampling was performed at 
the base of the excavation to confirm that contaminated soil had been excavated. The 
confirmation soil samples were identified as subsurface soil samples with depths assigned 
corresponding to depth below original ground surface. The excavation floor samples were 
collected within the uppermost 0.5 ft of soil. The sampling protocol followed did match that 
of other soil removals planned in the SI/ESI SAP. Further details of the PAOC L soil 
sampling can be found in Section 16.  

AOC A was scoped to be excavated along a former TPH fill pipe run. The pipe run was 
excavated as planned. Confirmatory sampling was conducted in the walls and floor of the 
excavation as specified below. When analytical results from samples collected in the 
stockpiled excavated soil showed the soil met regulatory standards, with regulatory 
approval, the soil was used to backfill the excavation. Further details of the AOC A soil 
removal can be found in Section 7.  

Excavation wastes were managed as specified below in the Decontamination and Waste 
Management subsection.  

2.6.2 Soil Sampling  
Surface and subsurface soil samples were generally collected in accordance with the SAP 
and the SOPs. Table 2-1 summarizes the soil samples collected at each site and includes an 
explanation for sample depth intervals that deviated from the work plan. Locations of soil 
samples collected during the investigation activities are included in Sections 3 through 23 
for each specific site.  

Methods of surface and subsurface soil collection are tabulated below. Specific methods of 
sampling for each individual location are summarized in the soil boring log included in 
Appendix A. Soil samples were collected using either a hand auger, a backhoe bucket, or 
several varieties of Direct Push Technology (DPT) tabulated below operated by JFA 
Geological and Environmental Scientists of Aguadilla, Puerto Rico.    

Site Soil Sampling Methods 

SWMU 1 Hand auger, slide hammer, back hoe bucket 

SWMU 2 DPT rig 

SWMU 6/7 DPT rig, hand auger, slide hammer 

SWMU 10 Slide hammer 

AOC A Hand auger 

AOC G DPT rig 

PI 5 Hand auger, slide hammer, DPT rig 

PI 6 Hand auger, DPT rig 

PI 7 Tripod slide hammer, hand auger 

PI 8 DPT rig, slide hammer 

PI 10 DPT rig 

PAOC I DPT rig 



SECTION 2—INVESTIGATION METHODOLOGY 

ES051710192043TPA / 10160001 2-5 

Site Soil Sampling Methods 

PAOC L Slide hammer. Stainless spoons for 6-inch sample 

PAOC M DPT rig 

PAOC O DPT rig 

PAOC P DPT rig 

PAOC Q/R DPT rig, hand auger 

PAOC X Slide hammer, hand auger. Stainless spoons for 6-inch sample 

Note: DPT rig is a direct push sample rig. Slide hammer is a slide hammer driven direct push sampler, tripod 
slide hammer is a tripod mounted slide hammer direct push sampler.  

Surface soil samples were generally collected following the Soil Sample Depth Selection 
Criteria in the MQAPP, except where collected below debris (where the upper 0.5 ft of soil 
was deemed more appropriate). 

Following soil sample collection, VOC samples were collected by pushing the En CoreTM 
sampler into the soil in the core, hand auger, undisturbed clod from the backhoe bucket, or 
spoon sample several times to fill the sampler with soil from the target interval. After the 
VOC sample was collected, the remainder of the soil was transferred to a stainless steel 
bowl, homogenized with a stainless steel spoon, and soil for other parameters was then 
transferred into the appropriate sample containers. 

Subsurface composite samples in the test pits at SWMU 1 were collected from the backhoe 
bucket from undisturbed clods collected from the top, middle and bottom of the waste 
profile, all from within the waste profile. Individual VOC samples were collected from each 
of the top, middle and bottom samples to be composited by the laboratory. The remainder 
of the soil was field composited, homogenized in a stainless steel bowl, and soil for other 
parameters was then transferred into the appropriate sample containers. Additionally, at 
test pit locations, a soil sample was collected from the 6-inch interval immediately beneath 
the waste as a grab sample, again from an undisturbed clod from the backhoe bucket. 

Descriptions of the deviations from the SAP at each site are discussed below.   

SWMU 1 

SB23 was inadvertently collected from 1 to 2 feet bgs instead of 1 to 3 feet bgs.  

SWMU 2 

SB29 was collected inadvertently from 4 to 5 feet bgs, when 4 to 6 feet bgs was the proposed 
interval.  

PI 7 

SB25 was collected from 2 to 3 feet bgs, and 4 to 6 feet bgs. The 4 to 6 feet bgs sample was 
inadvertently cancelled at the laboratory, rather than the 2 to 3 ft bgs sample. SB31 was 
collected from 2 to 3.5 feet bgs, instead of 1.5 to 3.5 feet bgs. 
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PAOC L 

Subsurface soil samples were not proposed at PAOC L. However, pesticide contaminated 
soil was excavated from the site during the SI/ESI and subsurface samples were collected at 
the base of the excavation. The sampling methodology followed the SAP protocol of 
sampling the 0.5 feet interval directly below soil excavation depth.  

PAOC Q/R      

The entire PAOC Q/R site was covered over with fill material (gravel and gravelly soil) by 
FWS. The samples collected at that site were proposed to be collected from beneath the fill 
material. During the time of sample collection, the soil samples were believed to be below 
the fill material. However, due to the thickness of the fill material, it is now believed that 3 
of the 4 soil samples were collected within the fill material. These samples will need to be 
recollected. 

2.7 Groundwater 
2.7.1 Monitoring Well Installation  
In total, 11 new monitoring wells were installed as part of the 2009 SI/ESI. Seven 
monitoring wells were installed at SWMU 1(Section 3, Figure 3-14), two monitoring wells 
were installed at PI 4 (Section 9, Figure 9-1), and two monitoring wells were installed as part 
of the regional groundwater study (Section 24, Figure 24-1). In addition, one monitoring 
well was abandoned at SWMU 1. One borehole (MW-12) at SWMU 1 was found to be dry to 
a depth of 100 feet bgs. This monitoring well was relocated and redrilled as MW-13. A 
summary of the monitoring well construction details is summarized in Table 2-2.  

Jaca and Sierra of Trujillo, Puerto Rico provided a combination of 2-1/4-inch diameter 
hollow stem auger with continuous split-spoon sampling, 8-inch diameter hollow stem 
auger (unconsolidated borehole reaming), and 8-inch diameter air rotary drilling to provide 
lithologic descriptions. Drill cuttings were screened with an OVM for the potential presence 
of VOC vapors. In areas where refusal was encountered within the saprolite, air rotary 
drilling was used. Where boreholes within the saprolite were sufficiently structurally sound 
as to remain open without support, boring log videos were conducted within the borehole 
to identify saturated fractures for the placement of the well screen interval. Boring logs and 
boring log videos are provided in Appendixes A and G, respectively.  

Each monitoring well was constructed with 2-inch ID Schedule 40 polyvinyl chloride (PVC) 
casing and well screen. The well screen consisted of 0.010-inch slot size and was 10 ft in 
length. Screen intervals were selected in the shallowest interval to provide sufficient water 
to reasonably collect a sample. At SWMU 1, perched groundwater was encountered during 
drilling at a few locations. However, the perched groundwater was not productive enough 
to sample. Several rain events occurred during drilling, these perched water zones may be 
in existence for only short periods after such rain events.  

A silica sand filter pack was placed around the annular space of the well screen from the 
bottom of the boring extending to a depth of 2 to 3 ft above the top of the screen. A 2 to 4.5 ft 
bentonite layer was placed above the top of the sand pack. After the bentonite was 
hydrated, a cement-bentonite grout was placed in the remaining annular space. Each 
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monitoring well was completed with a protective casing and locking cap, protective 
bollards, and a concrete pad. Monitoring well completion diagrams are included in 
Appendix F.  

Well development procedures generally followed protocols established in the SOP. All well 
development logs are presented in Appendix D. Turbidity in regional groundwater 
monitoring wells MW-1 and MW-2 dropped to around 5 and 6 NTUs, but didn’t stabilize 
below 5 NTUs. Sampling of both these wells was successful at stabilized turbidity. 

2.7.2 Groundwater Sampling 
New, dedicated Teflon® tubing was used for sampling each monitoring well. 
Measurements of temperature, conductivity, salinity, redox potential, dissolved oxygen 
(DO), pH, turbidity, and depth to water were collected during purging. Table 2-1 lists the 
groundwater samples and analyses by site and Table 2-3 lists a summary of the field 
parameter measurements taken just prior to groundwater sample collection. All 
groundwater sampling data sheets are shown in Appendix E. 

The pump and cable decontamination procedure between monitoring wells varied from the 
SOPs and included: 

 Wash with a potable water pre-rinse 

 Disassemble the pump and scrub with a brush in a solution of Alconox® and potable 
water 

 Rinse and scrub in potable water,  

 Reassemble, run pump in tap water for about 1 minute 

 Disassemble and spray with isopropyl alcohol, let air dry 

 Spray rinse with ASTM type II reagent water with analysis certificate.  

 Reassemble and wrap in aluminum foil or plastic sheeting and place in protective tube.  

During the SI/ESI, wells were purged and sampled with a stainless steel Monsoon pump. 
There were several deviations from the low flow procedures in the SOP and are noted 
below:  

 Water level drawdown during purging exceeded 0.3 ft (MW-4 and MW-6 at SWMU 1; 
MW-3 at SWMU 10; MW-4 at PI 4; and MW-1 at PAOC L) 

 The last three turbidity readings varied by more than 10%, but were lower than 5 NTUS  
(MW-2, MW-3, MW-11, and MW-13 at SWMU 1; MW-1, MW-2, and MW-4 at SMWU 10; 
MW-2, MW-3, MW-5, MW-6, and MW-7 at PI 4) 

 All monitoring wells sampled at SWMU 1 had perchlorate filtered in the lab rather than 
in the field 

Although there were deviations from the low flow sampling procedures, it is unlikely the 
sampling methodology affected the quality of the data such that conclusions would be 



SITE INSPECTION/EXPANDED SITE INSPECTION REPORT 

2-8 ES051710192043TPA / 10160001 

affected. However, as discussed in the site-specific section for PI 4 additional sampling of PI 
4 wells is proposed in the future.  

2.7.3 Groundwater Elevation Measurements 
All groundwater elevation measurements were conducted in accordance with the SOP. An 
electronic water level meter was used to measure the depth to water from the top of casing 
(TOC) of each monitoring well. Groundwater elevations were determined by measuring the 
depth to water from the TOC elevations. Water level measurements are presented in Table 
2-4. It is noted that some of the water elevation values are negative. The most likely reason 
for this is the surveyed well elevations used local benchmarks that were not current with the 
national standard. However, this does not affect the estimated direction and magnitude of 
groundwater flow for each site because the measured water levels are accurate relative to 
each other.  

A synoptic round of depth to water measurements from monitoring wells at SWMU 1 were 
obtained prior to monitoring well development on May 7, 2009, and again prior to 
groundwater sampling on June 5, 2009. A synoptic round of depth to water measurements 
from monitoring wells at SWMU 10, PI 4, and the Camp Garcia wells, were obtained on 
March 23, 2009, and again on June 4, 2009. Monitoring wells at PAOCs L, S, and U were 
included in the June 4, 2009 synoptic water level round. Another synoptic event measured 
water levels in monitoring wells at PAOCs N, S, U and the Camp Garcia wells on June 12, 
2009. Groundwater flow diagrams developed from the groundwater elevation 
measurements are located in the site-specific sections (i.e. Sections 3 to 24). 

2.8 Surveying 
Both Real-Time Kinematic (RTK) global positioning system (GPS) and hand held GPS 
techniques were used by CH2M HILL to record sample locations for each of the sites. These 
locations included surface soil samples, soil borings, monitoring wells, and test pits. The 
RTK GPS method has a horizontal and vertical accuracy of ±0.03 foot. All survey data for 
sampling and monitoring well locations for each site are located in Appendix G.  

2.9 Decontamination and Waste Management 
Decontamination and waste management procedures followed applicable SOPs. All 
downhole and non-disposable sampling equipment was decontaminated immediately after 
each use. Tubing used for development and low-flow sampling was disposed of after use in 
each well (i.e., dedicated tubing). 

Aqueous investigation-derived waste (IDW) was contained in 55-gallon drums and 
temporarily stored at Camp Garcia for characterization. Composite water and soil samples 
were collected and analyzed for toxicity characteristic leaching procedure (TCLP) analysis, 
ignitability, reactive cyanide, reactive sulfide, and corrosivity. Laboratory data for the IDW 
samples are included in Appendix J. The IDW was disposed of properly as nonhazardous 
waste at the Waste Management (WM) Peñuelas Valley Landfill, Inc. in Peñuelas, Puerto 
Rico. Landfill acceptance forms are included in Appendix J.5.  

Crushed tar drums and tar from PI 7 were stored in roll-off bins, and excavated tar soil was 
stored on plastic sheeting in plastic sheeting covered piles at the site. Both were managed in 
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accordance with the IDW procedure in the IDW Management Plan (CH2MHILL, 2007a). A 
tar sample was collected and analyzed for TCLP analysis, ignitability, reactive cyanide, 
reactive sulfide, and corrosivity. Laboratory data for the tar sample are included in 
Appendix J.1. The tar drums, tar, and tar soil were disposed of as non-hazardous waste at 
the Peñuelas Valley Landfill in Peñuelas, Puerto Rico.  

Metal debris from PI 7 (non-tarry metal debris), PAOC L, PAOC P, and PAOC X were 
stored at each site and transported to the central processing center (CPC) on the east side of 
Vieques, and processed for disposal as scrap metal. In total, 150 lbs of metal was trucked 
from PI 7, 50 lbs from PAOC L, and 14 tons from PAOC P and PAOC X combined.  

Pesticide contaminated soil and concrete debris from PAOC L was stored on plastic 
sheeting, in plastic sheeting covered soil piles at the site, and managed in accordance with 
the IDW procedure in the IDW Management Plan (CH2MHILL, 2007a). A soil sample was 
collected from the waste pile and analyzed for TCLP analysis, ignitability, reactive cyanide, 
reactive sulfide, and corrosivity. Laboratory data for the waste sample are included in 
Appendix J.2. The soil and concrete were disposed of as non-hazardous waste at the 
Peñuelas Valley Landfill in Peñuelas, Puerto Rico.  

Concrete slabs from PAOC X were stored at the site, and then transported and disposed at 
the El Coqui Landfill in Vieques, Puerto Rico. No analytical was required. See Appendix J.4 
for details.  

2.10 Laboratory and Field Sampling Protocol 
Surface soil, subsurface soil, and groundwater samples collected for analyses were placed 
on ice and shipped via overnight courier. Perchlorate, dry bulk density, and grain size 
samples were analyzed by TestAmerica in Burlington, Vermont. All other environmental 
samples were analyzed by Katahdin Analytical Services, Inc. of Scarborough, Maine. Both 
contracted laboratories fulfilled the requirements of the U.S. Navy’s QA/QC Program 
Manual and followed procedures outlined in the SAP CH2M HILL, 2009.  

2.11 Sample Analysis and Quality Assurance/Quality Control 
Samples were analyzed for constituents shown in Table 2-1. All analytical tests were 
conducted in accordance with the appropriate analytical methods described in the Data 
Quality Evaluation Reports (Appendix M). The number and frequency of the quality 
assurance/quality control (QA/QC) samples are also presented in the Data Quality 
Evaluation Reports. All raw laboratory data are included in Appendix K. Tables of detected 
constituents and screening value exceedances are included in the site-specific sections (i.e., 
Sections 3 through 24). 

2.12 Data Validation and Evaluation 
Analytical results were validated by an independent, third-party data validator. Data 
validation was performed in accordance with:  

 USEPA Contract Laboratory Program National Functional Guidelines for Organic Data 
Review; EPA 540/R-99/008; October, 1999 (EPA, 1999c) 
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 USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 
Review; EPA 540-R-04-004; October, 2004 (EPA, 2004a) 

 Standard Operating Procedure for the Validation of Organic Data Acquired Using SW-
846 Method 8260B (Rev 3, Oct 2006); SOP NO. HW-24 (EPA, 2006c) 

 Validating Semivolatile Compounds by SW-846 Method 8270 (Rev. 3, October 2006); 
SOP HW-22 (EPA, 2006d) 

 Nitroaromatics and Nitroamines by HPLC (Rev. 2, September, 2006); SOP HW-16 (EPA, 
2006a) 

 Data Validation SOP of Organochlorine Pesticides by Gas Chromatography SW-846 
Method 8081B (Rev 1, October, 2006); SOP HW-44 (EPA, 2006e) 

 Data Validation SOP of PCBs by Gas Chromatography SW-846 Method 8082A (Rev 1, 
October, 2006); HW-4, (EPA, 2006f) 

 Validation of Metals for the Contract Laboratory Program (CLP) based on SOW ILM05.3 
(SOP Revision 13); (Revision 13, September, 2006). (EPA, 2006b) 

Typical areas of review (as applicable to each individual method) included holding time 
compliance, calibration verification, blank results, matrix spike precision and accuracy, 
accuracy as demonstrated by laboratory control samples (LCSs), field duplicate results, 
surrogate recoveries, internal standard performance, and interference checks. Region II 
SOPs for data validation, as referenced above, include data review worksheets, which were 
completed for each applicable method. Any non-conformance was documented and 
qualifiers were applied to the data if necessary. This data review and validation process is 
independent of the laboratory's checks and focuses on the usability of the data to support 
the project data interpretation and decision-making processes. 

The validation of data was done as described by Worksheet 35 of the UFP-SAP Work Plan 
(CH2M HILL, 2009b). The data validation reports are provided in Appendix N. The data 
quality evaluation, which focuses on the impact of QA/QC exceedances on the data 
availability and usability, is included in Appendix M. 

 



Table 2-1
Site Sample Summary
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site Investigation Media Samples1 Analytes Sample Identification Soil Sample Depth (ft bls)

45 SS
Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Metals; Explosives, Perchlorate

CGW1SS01 through CGW1SS07, CGW1SS09 through 
CGW1SS16, CGW1SS18 through CGW1SS32, CGW1SS34, 
CGW1SS36 thru CGW1SS47, CGW1SS49, CGW1SS50

0 - 0.7; depth in general accordance with Work 
Plan

5 SS

Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Dioxins, Metals; Explosives, 
Perchlorate, Cyanide, Sulfide

CGW1SS08,CGW1SS17, CGW1SS33, CGW1SS35, 
CGW1SS48

0 - 0.7; depth in general accordance with Work 
Plan

3 GW

Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Metals (total and dissolved); 
Explosives, Perchlorate CGW1MW01, CGW1MW03, CGW1MW05

2 GW

Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Dioxins, Metals (total and dissolved); 
Explosives, Perchlorate, Cyanide, Sulfide CGW1MW02, CGW1MW04

6 GW

TCL VOCs, SVOCs, Pesticides, PCBs, 
Explosives, Perchlorate, TAL Metals (total and 
dissolved), Total Cyanide, Chloride, TDS

VEW01-MW06-0509, VEW01-MW07-0509, VEW01-MW09-
0509, VEW01-MW10-0509, VEW01-MW11-0509, VEW01-
MW13-0509

4 GW

TCL VOCs, SVOCs, Pesticides, PCBs, 
Explosives, Perchlorate, TAL Metals (total and 
dissolved), Total Cyanide

VEW01-MW02-0509, VEW01-MW03-0409, VEW01-MW04-
0509, VEW01-MW08-0509

20 Composites
TCL VOCs, SVOCs, Pesticides, PCBs, 
Explosives, Perchlorate, TAL Metals, Cyanide

VEW01-SO01-0209, VEW01-SO02-0309, VEW01-SO03-0309, 
VEW01-SO04-0209, VEW01-SO05-0209, VEW01-SO06-0209, 
VEW01-SO07-0409, VEW01-SO08-0309, VEW01-SO09-0309, 
VEW01-SO10-0309, VEW01-SO11-0309, VEW01-SO12-0309, 
VEW01-SO13-0409, VEW01-SO14-0409, VEW01-SO15-0409, 
VEW01-SO16-0309, VEW01-SO17-0409, VEW01-SO18-0409, 
VEW01-SO19-0409, VEW01-SO20-0409

Composite top, middle and bottom of soil 
within the waste profile.  In general accordance 
with the Work Plan

7 SS

TCL VOCs, SVOCs, Pesticides, PCBs, 
Explosives, Perchlorate, TAL Metals, Cyanide, 
pH, TOC

VEW01-SS21-01-0209, VEW01-SS22-01-0209, VEW01-SS23-
01-0209, VEW01-SS24-01-0209, VEW01-SS25-01-0209, 
VEW01-SS26-01-0309, VEW01-SS27-02-0309

0 - 1 (SS21 through SS26); 0 - 2 (SS27)      In 
general accordance with the Work Plan

23 SB
TCL VOCs, SVOCs, Pesticides, PCBs, 
Explosives, Perchlorate, TAL Metals, Cyanide

VEW01-SB01-5H6-0209, VEW01-SB02-1111H-0309, VEW01-
SB03-5H6-0309, VEW01-SB04-4H5-0209, VEW01-SB05-
1111H-0209, VEW01-SB07-8H9-0409, VEW01-SB08-5H6-
0309A, VEW01-SB09-44H-0309, VEW01-SB10-6H7-0309, 
VEW01-SB11-9H10-0309, VEW01-SB12-66H-0309, VEW01-
SB13-44H-0409, VEW01-SB14-7H8-0409, VEW01-SB15-
1010H-0409, VEW01-SB17-88H-0409, VEW01-SB18-9H10-
0409, VEW01-SB19-6H7-0409, VEW01-SB20-5H6-0409, 
VEW01-SB23-12-0309, VEW01-SB24-13-0309, VEW01-SB25-
24-0309, VEW01-SB26-46-0309, VEW01-SB27-24-0309

1 - 2 (SB23); 1 - 3 (SB24); 2 - 4 (SB25, SB27); 
4 - 6 (SB26); 4 - 4.5 (SB09, SB13); 4.5 - 5 
(SB04); 5.5 - 6 (SB01, SB03, SB08, SB20); 6 - 
6.5 (SB12); 6.5 - 7 (SB10, SB19); 7.5 - 8 
(SB14); 8 - 8.5 (SB17); 8.5 - 9 (SB07); 9.5 - 10 
(SB11, SB18); 10 - 10.5 (SB15); 11 - 11.5 
(SB02, SB05) SB 23 only sampled a 1 foot 
interval.  Remainder of depths in general 
accordance with the Work Plan

2 SB

TCL VOCs, SVOCs, Pesticides, PCBs, 
Explosives, Perchlorate, TAL Metals, Cyanide, 
pH, TOC VEW01-SB06-77H-0209, VEW01-SB16-5H6-0309

7 - 7.5 (SB06), 5.5 - 6 (SB16)  Depth in 
general accordance with the Work Plan

8 SS
Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Metals; Explosives, Perchlorate

CGW2SS01, CGW2SS02, CGW2SS04, CGW2SS05, 
CGW2SS06, CGW2SS08, CGW2SS10, CGW2SS11

0 - 0.7; depth in general accordance with Work 
Plan

4 SS

Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Dioxins, Metals; Explosives, 
Perchlorate, Cyanide, Sulfide CGW2SS03, CGW2SS07, CGW2SS09,CGW2SS12

0 - 0.7; depth in general accordance with Work 
Plan

1 SB
Appendix IX VOCs, SVOCs, Dioxins; Cyanide, 
Sulfide CGW2SB01 3 - 5; depth just above bedrock

1 SB Appendix IX VOCs, SVOCs CGW2SB02 3 - 5; depth just above bedrock

11 SS
TCL VOCs (BTEX and MTBE only), SVOCs, 
Lead, TPH-DRO, TPH-GRO

VEW02-SS13-01-0209, VEW02-SS15-01-0209, VEW02-SS16-
01-0209, VEW02-SS17-01-0209, VEW02-SS18-01-0209, 
VEW02-SS19-01-0209, VEW02-SS20-01-0209, VEW02-SS21-
01-0209, VEW02-SS22-01-0209, VEW02-SS23-01-0209, 
VEW02-SS24-01-0209

0 - 1 Depth in general accordance with the 
Work Plan.  

2 SS
TCL VOCs (BTEX and MTBE only), SVOCs, 
Lead, TPH-DRO, TPH-GRO, pH, TOC VEW02-SS14-01-0209, VEW02-SS25-01-0209

0 - 1  Depth in general accordance with the 
Work Plan.  

5 SS Lead
VEW02-SS26-01-0609 through VEW02-SS29-01-0609, VEW02-
SS33-01-0609

0 - 1  Depth in general accordance with the 
Work Plan.  

8 SB
TCL VOCs (BTEX and MTBE only), SVOCs, 
Lead, TPH-DRO, TPH-GRO

VEW02-SB14-46-0209, VEW02-SB15-46-0209, VEW02-SB16-
24-0209, VEW02-SB17-35-0209, VEW02-SB18-24-0209, 
VEW02-SB22-46-0209, VEW02-SB23-24-0209, VEW02-SB25-
46-0209

2 - 4 (SB16, SB18, SB23); 3 - 5 (SB17); 4 - 6 
(SB14, SB15, SB22, SB25)  Depth in general 
accordance with the Work Plan.  

5 SB Lead
VEW02-SB26-46-0609, VEW02-SB27-24-0609, VEW02-SB28-
12-0609, VEW02-SB29-45-0609, VEW02-SB33-12-0609

1 - 2 (SB28, SB33); 2 - 4 (SB27); 4 - 5 (SB26, 
SB29)  SB29 should have been sampled 4-6, 
was inadvertantly sampled 4-5' bgs.  All other 
samples in general accordance with the Work 
Plan.

2000 Phase I 
Environmental 
Assessment 10 SS

Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Metals CGSWMU6/7SS001 through CGSWMU6/7SS010

0 - 0.7; depth in general accordance with Work 
Plan

5 SS TCL VOCs, SVOCs, TAL Metals, Cyanide

VEW6/7-SS12-01-0209, VEW6/7-SS13-01-0209, VEW6/7-
SS14-01-0209, VEW6/7-SS15-01-0209, VEW6/7-SS16-01-
0209

0 - 1  Depth in general accordance with the 
Work Plan.  

1 SS
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEW6/7-SS11-01-0209

0 - 1  Depth in general accordance with the 
Work Plan.  

5 SB TCL VOCs, SVOCs, TAL Metals, Cyanide

VEW6/7-SB12-46-0209, VEW6/7-SB13-46-0209, VEW6/7-
SB14-46-0209, VEW6/7-SB15-46-0209, VEW6/7-SB16-46-
0209

4 - 6  Depth in general accordance with the 
Work Plan.  

1 SB
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEW6/7-SB11-46-0209

4 - 6  Depth in general accordance with the 
Work Plan.  

4 SS TCLP VOCs, SVOCs, Metals CGWWTPSS001 through CGWWTPSS004
0 - 0.7; depth in general accordance with Work 
Plan

4SB

Appendix IX VOCs, SVOCs, Metals (for TCLP 
parameters); TPH; TCLP VOCs, SVOCs, Metals, 
Cyanide CGWWTPSB001 through CGWWTPSB004

4 -5 (SB001 through SB003); 3.5 - 4.5 
(SB004); depths in general accordance with 
Work Plan

1 WW
Appendix IX VOCs, SVOCs, Metals; TPH, 
Cyanide, Nitrate, Nitrite, Sulfate, Sulfide CGWWTPWW001

9 SS
Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Metals; Explosives, Perchlorate

CGW10SS05, CGW10SS08, CGW10SS09, CGW10SS12, 
CGW10SS14, CGW10SS16, CGW10SS17, CGW10SS18, 
CGW10SS20

0 - 0.7; depth in general accordance with Work 
Plan

7 SS/4 SB

Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Dioxins, Metals; Explosives, 
Perchlorate, Cyanide, Sulfide

CGW10SS06/CGW10SB06, CGW10SS07, CGW10SS10, 
CGW10SS11/CGW10SB11, CGW10SS13/CGW10SB13, 
CGW10SS15, CGW10SS19/CGW10SB19

0 - 0.7 (SS); 3 - 3.6 (SB06); 2 - 2.7 (SB11); 0.7 -
1.3 (SB13); 0.8 - 1.5 (SB19); depths in general 
accordance with Work Plan

12 SB
Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Metals; Explosives, Perchlorate

CGW10SB05, CGW10SB07, CGW10SB08, CGW10SB09, 
CGW10SB10, CGW10SB12, CGW10SB14, CGW10SB15, 
CGW10SB16, CGW10SB17, CGW10SB18, CGW10SB20

0.7 - 1.3 (SB05, SB07, SB08, SB14); 0.9 - 1.5 
(SB09); 0.8 - 1.5 (SB10); 1.1 - 1.8 (SB12); 0.7 - 
1.5 (SB15); 0.8 - 1.4 (SB16); 0.5 - 1.2 (SB17); 
1 - 1.6 (SB18); 0.8 - 1.5 (SB20); depths just 
below liner depth, in accordance with work 
plan

3 GW

Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Metals (total and dissolved); 
Explosives, Perchlorate CGW10MW01, CGW10MW02, CGW10MW03

2 GW

Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Dioxins, Metals (total and dissolved); 
Explosives, Perchlorate, Cyanide, Sulfide CGW10MW04, CGW10MW05

7 SS Thallium VEW10-SS22-01-0209 through VEW10-SS28-01-0209
0 - 1  Depth in general accordance with the 
Work Plan.  

1 SS Thallium, pH, TOC VEW10-SS21-01-0209
0 - 1  Depth in general accordance with the 
Work Plan.  

2 GW Total and Dissolved Thallium, Chloride, TDS VEW10-MW01-0409, VEW10-MW02-0309

3 GW Total and Dissolved Thallium
VEW10-MW03-0309, VEW10-MW04-0309, VEW10-MW05-
0309

2009 SI/ESI

2009 SI/ESI

SWMU 2

SWMU 6/7

2004 Phase I RFI 
(PA/SI)

2004 Phase I RFI 
(PA/SI)

SWMU 1

2009 SI/ESI

2009 SI/ESI

SWMU 10

2000 Phase I 
Environmental 
Assessment

2004 Phase I RFI 
(PA/SI)

Notes:
1 SS = surface soil; SO = soil boring location or composite soil sample; SB = subsurface soil; GW = groundwater; WW = water
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Table 2-1
Site Sample Summary
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site Investigation Media Samples1 Analytes Sample Identification Soil Sample Depth (ft bls)

April 2003 UST 
Closure

10 SB BTEX, TPH-GRO, TPH-DRO, Naphthalene, Lead CGAAUST01 through CGAAUST10

6 - 10 (ST01, ST02); 4 - 5 (ST03 through 
ST06); 2 - 3 (ST07 through ST10); depths at 
bottom and sidewalls of excavation

26 SB TPH-DRO

VEAA-SB11A-3H4-0209, VEAA-SB11B-34-0209, VEAA-SB12A-
3H4-0209, VEAA-SB12B-34-0209, VEAA-SB12C-34-0209, 
VEAA-SB13A-3H4-0209, VEAA-SB13B-34-0209, VEAA-SB13C-
34-0209,VEAA-SB14A-3H4-0209, VEAA-SB14B-34-0209, 
VEAA-SB14C-34-0209,VEAA-SB15A-3H4-0209, VEAA-SB15B-
34-0209, VEAA-SB15C-34-0209,VEAA-SB16A-3H4-0209, 
VEAA-SB16B-34-0209, VEAA-SB16C-34-0209,VEAA-SB17A-
3H4-0209, VEAA-SB17B-34-0209, VEAA-SB17C-34-
0209,VEAA-SB18A-3H4-0209, VEAA-SB18B-34-0209, VEAA-
SB18C-34-0209,VEAA-SB19A-3H4-0209, VEAA-SB19B-34-
0209, VEAA-SB19C-34-0209

3.5 - 4 (SB11A, SB12A, SB13A, SB14A, 
SB15A, SB16A, SB17A, SB18A, SB19A);        
3 - 4 (SB11B, SB12B, SB12C, SB13B, SB13C, 
SB14B, SB14C, SB15B, SB15C, SB16B, 
SB16C, SB17B, SB17C, SB18B, SB18C, 
SB19B, SB19C)  Depth in general accordance 
with the Work Plan.  

6 Composites TPH-DRO VEAA-SO01-0209 through VEAA-SO06-0209
Sampled in general accordance with the Work 
Plan.  

4 SS
Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Metals; Explosives, Perchlorate CGAGSS01, CGAGSS02, CGAGSS03, CGAGSS05

0 - 0.7; depth in general accordance with Work 
Plan

1 SS

Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Dioxins, Metals; Explosives, 
Perchlorate, Cyanide, Sulfide CGAGSS04

0 - 0.7; depth in general accordance with Work 
Plan

1 SS
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEAG-SS06-01-0209

0 - 1 Depth in general accordance with the 
Work Plan.  

1 SS TCL VOCs, SVOCs, TAL Metals, Cyanide VEAG-SS07-01-0209
0 - 1  Depth in general accordance with the 
Work Plan.  

1 SB
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEAG-SB06-46-0209

4 - 6  Depth in general accordance with the 
Work Plan.  

1 SB TCL VOCs, SVOCs, TAL Metals, Cyanide VEAG-SB07-46-0209
4 - 6 Depth in general accordance with the 
Work Plan.  

2002 EBS 2 SS TPH-GRO and DRO PI4-1, PI4-2 0 - 0.5

7 SS/SB
TCL VOCs, SVOCs, Pesticides, PCBs; TAL 
Metals

EPI04-SS04-0001/EPI04-SB04-0406, EPI04-SS08-0001/EPI04-
SB08-0406 through EPI04-SS13-0001/EPI04-SB13-0406 

0 - 1 (SS); 4 - 6 (SB); default depths in 
accordance with Work Plan

6 SS/SB TCL VOCs, SVOCs, Pesticides; TAL Metals

EPI04-SS01-0001/EPI01-SB01-0406 through EPI04-SS03-
0001/EPI04-SB03-0406, EPI04-SS05-0001/EPI04-SB05-0406 
through EPI04-SS07-0001/EPI04-SB07-0406  

0 - 1 (SS); 4 - 6 (SB); default depths in 
accordance with Work Plan

2 SS/SB TCL VOCs, SVOCs; TAL Metals
EPI04-SS14-0001/EPI04-SB14-0406, EPI04-SS15-0001/EPI04-
SB15-0406  

0 - 0.5 (SS); 4 - 6 (SB); surface soil samples hit 
refusal (concrete; subsequently drilled through) 
at approximately 0.5 foot bls; default 
subsurface depth in accordance with Work 
Plan

5 GW
TCL VOCs, SVOCs, Pesticides, PCBs; TAL 
Metals (total and dissolved)

EPI04-GW01-06B, EPI04-GW02-06B, EPI04-GW03-06B, 
EPI04-GW04-06B, EPI04-GW05-06B

5 GW TCL VOCs VEP4-GW02-0309 through VEP4-GW06-0309
2 GW TCL VOCs, Chloride, TDS VEP4-GW01-0309, VEP4-GW07-0409

1 SS
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEP5-SS01-01-0209

0 - 1  Depth in general accordance with the 
Work Plan.  

7 SS
TCL VOCs, SVOCs, TAL Metals, Cyanide

VEP5-SS02-01-0209, VEP5-SS03-01-0209, VEP5-SS04-01-
0209, VEP-SS05-01-0309, VEP5-SS06-01-0309, VEP5-SS07-
0H-0209, VEP5-SS08-01-0309

0 - 1  (SS02, SS03, SS04, SS05, SS06, 
SS08); 0 - 0.5 (SS07) Depth in general 
accordance with the Work Plan.  

1 SB
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEP5-SB05-46-0309

4 - 6  Depth in general accordance with the 
Work Plan.  

3 SB
TCL VOCs, SVOCs, TAL Metals, Cyanide

VEP5-SB02-24-0309, VEP5-SB06-46-0309, VEP5-SB08-46-
0309

4 - 6  Depth in general accordance with the 
Work Plan.  

3 SS
Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Metals; Sulfide, Cyanide, Mercury, 
TPH-DRO, TPH-GRO PI6-1, PI6-2, and PI6-3 0 - 0.5

6 Wipe Samples PCBs PI6-PCB1 through PI6-PCB6

3 SS
PCBs

VEP6-SS04-0H-0309, VEP6-SS05-01-0309, VEP6-SS06-01-
0309

0 - 0.5 (SS04); 0 - 1 (SS05, SS06)  Depth in 
general accordance with the Work Plan.  

1 SS
TCL VOCs, SVOCs, PCBs, TAL Metals, Cyanide, 
pH, TOC VEP6-SS07-01-0309

0 - 1  Depth in general accordance with the 
Work Plan.  

2 SB
PCBs VEP6-SB05-46-0309, VEP6-SB06-46-0309

4 - 6  Depth in general accordance with the 
Work Plan.  

1 SB
TCL VOCs, SVOCs, PCBs, TAL Metals, Cyanide, 
pH, TOC VEP6-SB07-46-0309

4 - 6  Depth in general accordance with the 
Work Plan.  

2 SS
Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Metals; Sulfide, Cyanide, Mercury PI7-3, PI7-4 0 - 0.5

2 SS

Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Metals; Sulfide, Cyanide, Mercury; 
TPH-GRO and DRO PI7-1, PI7-2 0 - 0.5

22 SS/18 SB
TCL VOCs, SVOCs, Pesticides, PCBs; TAL 
Metals

EPI07-SS01-0001/EPI07-SB01-0406 through EPI07-SS10-
0001/EPI07-SB10-0406, EPI07-SS11-0001/EPI07-SB11-0102, 
EPI07-SS12-0001, EPI07-SS13-0001, EPI07-SS14-0001/EPI07-
SB14-0406, EPI07-SS15-0001/EPI07-SB15-0204, EPI07-SS16-
0001/EPI07-SB16-SB-0204, EPI07-SS17-0001/EPI07-SB17-
0102, EPI07-SS18-0001/EPI07-SB18-0204, EPI07-SS19-
0001/EPI07-SB19-0204, EPI07-SS20-0001, EPI07-SS21-
0001/EPI07-SB21-0103, EPI07-SS22-0001

0 - 1 (SS); 4 - 6 (SB01 - SB10, SB14); 1 - 2 
(SB11, SB17); 1 - 3 (SB21); 2 - 4 (SB15, 
SB16, SB18, SB19); surface and subsurface 
soil depths in accordance with Work Plan; 
subsurface soil sample depths shallower than 
4 - 6' due to refusal

3 GW
TCL VOCs, SVOCs, Pesticides, PCBs; TAL 
Metals (total and dissolved) EPI07-GW01-06B, EPI07-GW02-06B, EPI07-GW03-06B

17 SS TCL VOCs, SVOCs, TAL Metals, Cyanide
VEP7-SS24-0H-0409 through VEP7-SS34-0H-0409, VEP7-
SS36-0H-0409 through VEP7-SS41-0H-0409

0 - 0.5  Depth in general accordance with the 
Work Plan.  

2 SS
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEP7-SS23-0H-0409, VEP7-SS35-0H-0409

0 - 0.5  Depth in general accordance with the 
Work Plan.  

19 SB TCL VOCs, SVOCs, TAL Metals, Cyanide

VEP7-SB23-46-0409, VEP7-SB24-46-0409, VEP7-SB25-23-
0409, VEP7-SB26-46-0409, VEP7-SB26-46-0509, VEP7-SB27-
46-0409, VEP7-SB27P-46-0509, VEP7-SB28-24-0409, VEP7-
SB28P-24-0509, VEP7-SB29-46-0409, VEP7-SB30-45H-0409, 
VEP7-SB31-23H-0409, VEP7-SB32-46-0409, VEP7-SB33-24-
0409, VEP7-SB34-24-0409, VEP7-SB35-46-0409, VEP7-SB36-
23H-0409, VEP7-SB37-46-0409, VEP7-SB40-H1H-0509 

0.5 - 1.5 (SB40); 2 - 3 (SB25); 2 - 3.5 (SB31, 
SB36); 2 - 4 (SB28, SB28P, SB33, SB34); 4 - 
5.5 (SB30); 4 - 6 (SB23, SB24, SB26, SB26, 
SB27, SB27P, SB29, SB32, SB35, SB37)  
Depth in general accordance with the Work 
Plan.  SB31 refusal below and assumed no 
recovery above; SB25 4-6 foot sample was 
inadvertantly cancelled at the lab

2002 EBS
4 SS

Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Metals; Sulfide, Cyanide, Mercury, 
TPH-DRO, TPH-GRO PI8-1 through PI8-4 0 - 0.5

8 SS TCL VOCs, SVOCs, PCBs, TAL Metals, Cyanide VEP8-SS06-01-0209 through VEP8-SS13-01-0209
0 - 1  Depth in general accordance with the 
Work Plan.  

2 SS
TCL VOCs, SVOCs, PCBs, TAL Metals, Cyanide, 
pH, TOC VEP8-SS05-01-0209, VEP8-SS14-01-0209

0 - 1  Depth in general accordance with the 
Work Plan.  

7 SB TCL VOCs, SVOCs, PCBs, TAL Metals, Cyanide
VEP8-SB06-46-0209 through VEP8-SB08-46-0209, VEP8-
SB10-46-0209 through VEP8-SB13-46-0209

4 - 6  Depth in general accordance with the 
Work Plan.  

2 SB
TCL VOCs, SVOCs, PCBs, TAL Metals, Cyanide, 
pH, TOC VEP8-SB05-46-0209, VEP8-SB14-46-0209

4 - 6  Depth in general accordance with the 
Work Plan.  

2006 PA/SI

2006 PA/SI

PI 5

2002 EBS

2009 SI/ESI

2009 SI/ESI

PI 4

2009 SI/ESI

AOC A

2009 SI/ESI

AOC G

2004 Phase I RFI 
(PA/SI)

2009 SI/ESI

2009 SI/ESI

PI 7

2009 SI/ESI

PI 6

PI 8

2002 EBS

Notes:
1 SS = surface soil; SO = soil boring location or composite soil sample; SB = subsurface soil; GW = groundwater; WW = water
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Table 2-1
Site Sample Summary
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site Investigation Media Samples1 Analytes Sample Identification Soil Sample Depth (ft bls)

2002 EBS
3 SS

Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Metals; Sulfide, Cyanide, Mercury, 
TPH-DRO, TPH-GRO PI10-1 through PI10-3 0 - 0.5

2 SS TCL VOCs, SVOCs, Metals, Cyanide VEP10-SS02-01-0309, VEP10-SS03-01-0309
0 - 1  Depth in general accordance with the 
Work Plan.  

1 SS
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEP10-SS01-01-0309  

0 - 1  Depth in general accordance with the 
Work Plan.  

2 SB TCL VOCs, SVOCs, Metals, Cyanide VEP10-SB02-13-0309, VEP10-SB03-46-0309
1 - 3 (SB02); 4 - 6 (SB03)  Depth in general 
accordance with the Work Plan.  

1 SB
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEP10-SB01-46-0309

4 - 6   Depth in general accordance with the 
Work Plan.  

4 SS TCL VOCs, SVOCs, PCBs, TAL Metals, Cyanide VEPI-SS02-01-0209 through VEPI-SS05-01-0209
0 - 1  Depth in general accordance with the 
Work Plan.  

1 SS
TCL VOCs, SVOCs, PCBs, TAL Metals, Cyanide, 
pH, TOC VEPI-SS01-01-0209

0 - 1  Depth in general accordance with the 
Work Plan.  

4 SB TCL VOCs, SVOCs, PCBs, TAL Metals, Cyanide VEPI-SB02-46-0209 through VEPI-SB05-46-0209
4 - 6  Depth in general accordance with the 
Work Plan.  

1 SB
TCL VOCs, SVOCs, PCBs, TAL Metals, Cyanide, 
pH, TOC VEPI-SB01-46-0209

4 - 6  Depth in general accordance with the 
Work Plan.  

4 SS/SB
TCL VOCs, SVOCs, Pesticides, PCBs; TAL 
Metals

EPAL-SS01-0002/EPAL-SB01-0204, EPAL-SS02-0001/EPAL-
SB02-0406, EPAL-SS03-0002/EPAL-SB03-0406, EPAL-SS04-
0001/EPAL-SB04-0204

0 - 1 (SS02, SS03, SS04); 0 - 2 (SS01); 2 - 4 
(SB01, SB04); 4 - 6 (SB02, SB03); SS01 and 
SS03 inadvertently collected 0 - 2'; all other 
depths in accordance with Work Plan, 
including refusal at SB01 and SB04

1 GW
TCL VOCs, SVOCs, Pesticides, PCBs; TAL 
Metals (total and dissolved) EPAL-GW01-06B

7 SS Pesticides VEPL-SS06-01-0209 through VEPL-SS12-01-0209

0 - 0.5 (SS14, SS15); 0 - 1 (SB06 through 
SB12)  Depth in general accordance with the 
Work Plan.  

1 SS Pesticides, pH, TOC VEPL-SS05-01-0209
0 - 1  Depth in general accordance with the 
Work Plan.  

6 SB Pesticides
VEPL-SB13-22H-0509 through VEPL-SB16-22H-0509, VEPL-
SB17-44H-0509, VEPL-SB18-44H-0509

2 - 2.5 (SB13, SB14, SB15, SB16); 4 - 4.5 
(SB17, SB18) Sampled below removed soil.  
Depth in general accordance with the Work 
Plan.  

1 GW
VOCs, SVOCs, Pesticides, PCBs, TAL Metals 
(total and dissolved), total cyanide, Chloride, TDS VEPL-GW01-0409

4 SS/SB
TCL VOCs, SVOCs; TAL Metals; TPH-GRO, TPH-
DRO, TPH-ORO

EPAN-SS01-0001/EPAN-SB01-0406, EPAN-SS02-0001/EPAN-
SB02-0406, EPAN-SS03-0001/EPAN-SB03-0103, EPAN-SS04-
0001/EPAN-SB04-0406

0 - 1 (SS); 4 - 6 (SB except SB03); 1 - 3 
(SB03); depths in accordance with Work Plan, 
including area of slightly elevated PID reading 
for SB03

2 GW
TCL VOCs, SVOCs; TAL Metals (total and 
dissolved); TPH-GRO, TPH-DRO, TPH-ORO EPAN-GW01-06B, EPAN-GW02-06B

1 SS TCL VOCs, SVOCs, TAL Metals, Cyanide VEPO-SS02-01-0209
0 - 1  Depth in general accordance with the 
Work Plan.  

1SS
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEPO-SS01-01-0209

0 - 1  Depth in general accordance with the 
Work Plan.  

1 SB TCL VOCs, SVOCs, TAL Metals, Cyanide VEPO-SB02-46-0209
4 - 6  Depth in general accordance with the 
Work Plan.  

1SB
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEPO-SB01-46-0209

4 - 6  Depth in general accordance with the 
Work Plan.  

1 SS
TCL VOCs(BTEX and MTBE only), SVOCs, 
Lead, TPH-DRO, TPH-GRO VEPP-SS01-01-0309

0 - 1  Depth in general accordance with the 
Work Plan.  

1 SB
TCL VOCs(BTEX and MTBE only), SVOCs, 
Lead, TPH-DRO, TPH-GRO VEPP-SB01-46-0309

4 - 6  Depth in general accordance with the 
Work Plan.  

1 SS TCL VOCs, SVOCs, TAL Metals, Cyanide VEPQ/R-SS02-01-0209
0 - 1  Insufficient removal of gravel/fill layer 
before sampling

1 SS
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEPQ/R-SS01-01-0209

0 - 1 Insufficient removal of gravel/fill layer 
before sampling.  

1 SB
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEPQ/R-SB01-46-0209

4 - 6  Depth in general accordance with the 
Work Plan.  

5 SS/SB
TCL VOCs, SVOCs, Pesticides, PCBs; TAL 
metals

EPAS-SS01-0001/EPAS-SB01-0406 through EPAS-SS05-
0001/EPAS-SB05-0406

0 - 1 (SS); 4 - 6 (SB); default depths in 
accordance with Work Plan

16 SS/14 SB TCL VOCs and SVOCs

EPAS-SS06-0002/EPAS-SB06-0406 through EPAS-SS14-
0002/EPAS-SB014-0406, EPAS-SS15-0002/EPAS-SB015-
0204, EPAS-SS16-0002/EPAS-SB016-0406, EPAS-SS17-
0002/EPAS-SB017-0204, EPAS-SS18-0002/EPAS-SB018-
0406, EPAS-SS19-0002/EPAS-SB019-0204, EPAS-SS20-
0002, EPAS-SS21-0002

0 - 2 (SS); 4 - 6 (SB06 through SB14, SB16, 
SB18); 2 - 4.5 (SB15); 2 - 3.8 (SB17); 2 - 4 
(SB19); depths in accordance with Work Plan, 
including refusal at SB15, SB17, and SB19

1 GW
TCL VOCs, SVOCs, Pesticides, PCBs; TAL 
Metals (total and dissolved) EPAS-GW01-06B

2002 EBS
4 SS

Appendix IX VOCs, SVOCs, Pesticides, PCBs, 
Herbicides, Metals; Sulfide, Cyanide, Mercury, 
TPH-DRO, TPH-GRO X-1 through X-4 0 - 0.5

5 SS TCL VOCs, SVOCs, TAL Metals, Cyanide
VEPX-SS05-0H-0309, VEPX-SS08-0H-0309 through VEPX-
SS12-0H-0309

0 - 0.5  Depth in general accordance with the 
Work Plan.  

2 SS
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEPX-SS06-01-0309, VEPX-SS07-0H-0309

0 - 0.5 (SS07); 0 - 1 (SS06)  Depth in general 
accordance with the Work Plan.  

3 SB TCL VOCs, SVOCs, TAL Metals, Cyanide
VEPX-SB13-8H9-0309, VEPX-SB14-10H11-0309, VEPX-SB15-
55H-0309

5 - 5.5 (SB15); 8.5 - 9 (SB13); 10.5 - 11 
(SB14)  Depth in general accordance with the 
Work Plan.  

1 SB
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC VEPX-SB06-13-0309

1 - 3 (SB06)  Depth in general accordance with 
the Work Plan.  

Regional GW 
(Camp Garcia) 2009 SI/ESI 2 GW

TCL VOCs, SVOCs, Pesticides, PCBs; TAL 
Metals (total and dissolved), total cyanide, 
Chloride, TDS VECG-MW01-0409, VECG-MW02-0409

PAOC X

PAOC Q/R 2009 SI/ESI

2009 SI/ESI

PAOC O 2009 SI/ESI

PAOC P

PAOC S 2006 PA/SI

2006 PA/SI

2009 SI/ESI

PAOC I 2009 SI/ESI

PAOC L

2009 SI/ESI

PAOC N 2006 PA/SI

2009 SI/ESI

PI 10

Notes:
1 SS = surface soil; SO = soil boring location or composite soil sample; SB = subsurface soil; GW = groundwater; WW = water
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Table 2-2
Summary of Well Construction Details
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site Well ID Date Installed

Top of Casing 

Elevation1  (ft 
amsl)

Ground Surface 

Elevation1 (ft 
amsl)

Well Depth 
(ft bls)

Screen Interval 
Depth (ft bls)

Screen Interval 
Elevation (ft 

amsl)
CGW1MW01 1/15/2004 54.62 51.85 20.73 10.73 to 20.73 41.12 to 31.12
CGW1MW02 1/15/2004 19.40 17.01 34.06 24.06 to 34.06 -7.05 to -17.05
CGW1MW03 1/16/2004 15.69 13.21 29.98 19.98 to 29.98 -6.77 to -16.05
CGW1MW04 1/17/2004 18.95 16.74 31.52 21.52 to 31.52 -4.78 to -14.78
CGW1MW05* 1/23/2004 19.04 16.17 37.08 22.08 to 37.08 -5.91 to -20.91

CGW1MW06 4/9/2009 27.52 25.00 56.97 46.97 to 56.97 -21.97 to -31.97
CGW1MW07 3/26/2009 36.26 33.68 58.78 48.78 to 58.78 -15.10 to -25.10
CGW1MW08 4/6/2009 32.20 29.82 68.97 58.97 to 68.97 -29.15 to -39.15
CGW1MW09 4/1/2009 40.80 38.21 63.40 53.40 to 63.40 -15.19 to -25.19
CGW1MW10 5/6/2009 14.68 12.17 50.16 40.16 to 50.16 -27.99 to -37.99
CGW1MW11 4/30/2009 14.45 11.95 28.06 18.06 to 28.06 -6.11 to -16.11
CGW1MW13 5/12/2009 65.65 62.97 55.18 45.18 to 55.18 17.79 to 7.79

CGW10MW01 1/23/2004 36.57 33.89 41.27 31.2 to 41.2 2.7 to -7.3

CGW10MW02 2 1/20/2004 30.68 27.92 42.34 27.3 to 42.3 0.6 to -14.4

CGW10MW03 2 1/20/2004 30.30 27.48 36.68 21.6 to 36.6 5.9 to -9.1

CGW10MW04 2 1/21/2004 30.44 27.18 36.82 21.8 to 36.8 5.4 to -9.6

CGW10MW05 1/23/2004 30.30 27.6 41.25 31.2 to 41.2 -3.6 to -13.6
EPI04-MW01 1/30/2006 37.20 33.8 49.25 39 to 49 -5.2 to -15.2
EPI04-MW02 2/2/2006 42.11 40.0 46.75 36.5 to 46.5 5.61 to -4.39
EPI04-MW03 1/23/2006 44.10 41.0 47.25 37 to 47 4.0 to -6.0
EPI04-MW04 1/27/2006 41.28 38.6 48.25 38 to 48 0.6 to -9.4
EPI04-MW05 1/23/2006 34.71 32.1 43.25 33 to 43 -0.9 to -10.9
EPI04-MW06 3/13/2009 40.06 37.6 50.58 40.58 to 50.58 -2.98 to -12.98
EPI04-MW07 3/18/2009 29.74 27.1 39.82 29.82 to 39.82 -2.69 to -12.69

EPI07-MW012 3/2/2006 106.67 103.4 72.25 57 to 72 46.4 to 31.4

EPI07-MW022 2/22/2006 110.21 107.4 74.25 59 to 74 48.4 to 33.4

EPI07-MW032 3/7/2006 184.90 181.7 72.25 47 to 72 134.7 to 109.7

PAOC L EPAL-MW01 3/13/2006 81.74 78.7 31.25 21 to 31 57.7 to 47.7
EPAN-MW01 2/6/2006 71.43 68.5 42.25 32 to 42 36.5 to 26.5
EPAN-MW02 2/2/2006 77.05 74.2 42.25 32 to 42 42.2 to 32.2

PAOC S EPAS-MW01 2/10/2006 72.36 69.7 42.25 32 to 42 37.7 to 27.7
PAOC U EPAU-MW01 2/17/2006 63.86 61.0 47.25 37 to 47 24.0 to 14.0

VECG-MW01 3/4/2009 52.95 52.90 61.99 51.99 to 61.99 0.91 to -9.09
VECG-MW02 3/4/2009 51.43 51.54 56.45 46.45 to 56.45 5.09 to -4.91

CG Wells

* SWMU-1 well CGW1MW05 was abandoned on 3/19/2009

amsl = Above Mean Sea Level

ft = feet

bls = Below Land Surface

Notes:

1 Top pf casing elevations were obtained from surveys in 2004 and 2009
2 Although the well screen for this well is greater than the normal 10-foot length, low-flow sampling technique employed to sample the well 
is designed to draw water via lateral flow, which would be unaffected by the screen length.

PI 7

PAOC N

SWMU 10

SWMU 1

PI 4
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Table 2-3
Summary of Final Water Indicator Parameters Prior to Groundwater Sample Collection
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site Investigation Well ID Date
Purged 

Vol. (gals)
Temp. 

(°C)
SpCond 
(uS/cm)

Salinity
(ppt) DO (%)

DO 
(mg/L) pH ORP

Turbidity 
(NTU)

CGW1MW01 2/5/2004 14 31.67 510 - - 4.70 6.67 137.0 14.2

CGW1MW02 2/5/2004 13.5 28.61 5959 - - 2.15 6.85 183.0 3.66
CGW1MW03 2/6/2004 9 27.99 10137 - - 0.62 6.70 137.0 30.9
CGW1MW04 2/6/2004 11.5 28.13 4251 - - 8.05 7.22 209.3 76.1
CGW1MW05 2/11/2004 6.8 28.08 4885 - - 5.31 7.35 122.0 35.6
CGW1MW01
CGW1MW02 5/4/2009 2.25 28.08 5092 2.72 1.5 0.11 6.80 291.9 2.32
CGW1MW03 4/30/2009 1.75 31.74 4943 2.62 0.4 0.03 6.68 264.0 3.90
CGW1MW04 5/6/2009 6.5 28.93 3423 1.78 32.3 2.46 6.74 -8.6 25.0
CGW1MW05
CGW1MW06 5/21/2009 2.5 29.81 3276 1.70 32.9 2.47 6.88 155.1 7.64
CGW1MW07 5/19/2009 3 28.7 3806 2.00 19.2 1.44 7.06 -136.0 4.62
CGW1MW08 5/22/2009 5 27.74 3966 2.09 13.4 1.03 6.76 129.6 3.69
CGW1MW09 5/20/2009 4.5 28.4 2360 1.21 10.7 0.83 6.67 501.2 4.79
CGW1MW10 5/18/2009 1.5 29.92 5518 2.97 43.2 3.18 6.73 208.9 3.91
CGW1MW11 5/12/2009 10 27.87 29694 18.32 10.5 0.75 6.41 -199.1 2.88
CGW1MW13 5/20/2009 2.75 29.38 2930 1.51 11.8 0.9 6.6 453.4 1.91

CGW10MW01 2/11/2004 5.1 30.75 6620 - - 4.86 6.73 165.0 8.8
CGW10MW02 2/9/2004 7.8 29.12 8117 - - 7.15 6.73 127.0 0.92
CGW10MW03 2/10/2004 3 27.40 5200 - - 1.32 7.25 182.0 2.01
CGW10MW04 2/10/2004 3.3 28.20 20925 - - 2.67 6.16 111.0 3.94
CGW10MW05 2/9/2004 14 29.95 7776 - - 1.60 6.75 59.1 8.15
CGW10MW01 4/3/2009 3 30.72 4928 2.62 0.4 0.03 6.69 272.0 4.82
CGW10MW02 3/31/2009 5 29.04 6662 3.62 0.7 0.05 6.58 279.2 5.42
CGW10MW03 3/27/2009 3 30.21 4513 2.39 0.8 0.06 6.88 -21.3 2.64
CGW10MW04 3/30/2009 0.75 27.08 19950 11.86 0.4 0.03 6.33 -16.7 1.72
CGW10MW05 3/30/2009 1.25 28.83 7916 4.36 0.4 0.03 6.64 208.3 4.17
EPI04-MW01 4/4/2006 5 29.89 2110 1.07 - 2.09 6.87 251.0 5.87
EPI04-MW02 4/4/2006 3.1 29.74 2176 1.11 - 5.45 6.73 255.9 1.78
EPI04-MW03 4/4/2006 5 30.19 1672 0.84 - 9.30 6.81 290.8 6.23
EPI04-MW04 4/5/2006 0.4 29.29 3207 1.66 - 4.02 6.75 240.1 63.1
EPI04-MW05 4/5/2006 5.8 28.89 6127 3.36 - 4.72 6.66 180.8 9.42
EPI04-MW01 3/25/2009 2.75 30.30 1966 0.99 0.8 0.06 6.89 273.7 8.26
EPI04-MW02 3/25/2009 3.50 29.13 2277 1.16 1.3 0.10 6.66 190.7 1.50
EPI04-MW03 3/26/2009 5.0 29.79 1812 0.91 0.9 0.06 6.71 197.7 2.37
EPI04-MW04 3/24/2009 0.5 30.31 3554 1.85 0.9 0.07 6.68 -87.7 6.90
EPI04-MW05 3/24/2009 3.65 30.25 5435 2.91 1.3 0.10 6.63 110.0 4.62
EPI04-MW06 3/26/2009 3.25 30.80 2713 1.39 0.5 0.04 6.80 224.7 7.80
EPI04-MW07 4/3/2009 5.0 30.25 8397 4.63 1.1 0.08 6.64 243.8 2.91
EPI07-MW01 4/6/2006 3.8 29.96 1278 0.63 - 4.46 6.59 254.6 6.89
EPI07-MW02 4/6/2006 4.1 30.15 1250 0.61 - 2.88 6.58 223.6 4.09
EPI07-MW03 4/6/2006 5.2 28.54 1667 0.83 - 4.54 6.65 237.3 3.90

2006 PA/SI EPAL-MW01 4/5/2006 1.1 29.29 1840 0.93 - 4.67 7.43 37.1 36.0
2009 SI/ESI EPAL-MW01 4/21/2009 1.5 30.1 1755 0.88 1.1 0.08 7.14 -59.2 19.9

EPAN-MW01 4/4/2006 2.2 30.90 1479 0.73 - 9.93 7.04 256.7 8.93
EPAN-MW02 4/3/2006 6.5 28.64 2252 1.14 - 10.91 6.88 253.7 7.35

PAOC S 2006 PA/SI EPAS-MW01 4/3/2006 6.5 29.74 1969 0.99 - 9.30 6.86 250.4 5.40
PAOC U 2006 PA/SI EPAU-MW01 4/3/2006 7.5 30.64 1429 0.84 - 10.63 6.96 257.0 4.65

VECG-MW01 4/1/2009 2.0 31.30 1000 0.49 0.8 0.06 6.92 268.2 2.18

VECG-MW02 4/1/2009 2.75 30.07 802 0.39 0.7 0.05 6.81 207.1 1.84

Notes:
- Parameters not recorded during field event

2006 PA/SI

2009 SI/ESI

Well Abandoned on 3/19/20009

Dry Well

SWMU 1

SWMU 10

2009 SI/ESI

2004 Phase I 
RFI (PA/SI)

2004 Phase I 
RFI (PA/SI)

PI 4

2009 SI/ESI

PAOC L

2009 SI/ESI

2006 PA/SI

2006 PA/SI

CG Wells

PI 7

PAOC N

ES051710192043TPA / 10160001 Page 1 of 1



Table 2-4
Summary of Water Level Measurements
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site Well ID Date
Elevation (TOC) (ft 

amsl)
Depth to Water (ft 

btoc)
Groundwater Level (ft 

amsl)

CGW1MW01* 2/5/2004 54.47 19.19 35.28
CGW1MW02* 2/5/2004 18.98 25.75 -6.77
CGW1MW03* 2/5/2004 15.32 19.05 -3.73
CGW1MW04* 2/5/2004 18.76 21.09 -2.33
CGW1MW05* 2/5/2004 19.04 23.7 -4.66
CGW1MW01 5/7/2009 54.62 Dry -
CGW1MW02 5/7/2009 19.40 20.09 -0.69
CGW1MW03 5/7/2009 15.69 16.55 -0.86
CGW1MW04 5/7/2009 18.95 16.32 2.63
CGW1MW06 5/7/2009 27.52 23.28 4.24
CGW1MW07 5/7/2009 36.26 30.55 5.71
CGW1MW08 5/7/2009 32.20 24.90 7.30
CGW1MW09 5/7/2009 40.80 - -
CGW1MW10 5/7/2009 14.68 12.90 1.78
CGW1MW11 5/7/2009 14.45 16.90 -2.45
CGW1MW13 5/7/2009 65.65 - -
CGW1MW01 6/5/2009 54.62 Dry -
CGW1MW02 6/5/2009 19.40 20.42 -1.02
CGW1MW03 6/5/2009 15.69 16.45 -0.76
CGW1MW04 6/5/2009 18.95 16.61 2.34
CGW1MW06 6/5/2009 27.52 23.44 4.08
CGW1MW07 6/5/2009 36.26 30.82 5.44
CGW1MW08 6/5/2009 32.20 25.22 6.98
CGW1MW09 6/5/2009 40.80 32.51 8.29
CGW1MW10 6/5/2009 14.68 12.62 2.06
CGW1MW11 6/5/2009 14.45 17.38 -2.93
CGW1MW13 6/5/2009 65.65 42.53 23.12

CGW10MW01 2/7/2004 36.57 40.36 -3.79
CGW10MW02 2/7/2004 30.68 34.28 -3.60
CGW10MW03 2/7/2004 30.30 34.02 -3.72
CGW10MW04 2/7/2004 30.44 34.26 -3.82
CGW10MW05 2/7/2004 30.30 33.88 -3.58
CGW10MW01 3/23/2009 36.57 38.11 -1.54
CGW10MW02 3/23/2009 30.68 32.57 -1.89
CGW10MW03 3/23/2009 30.30 32.45 -2.15
CGW10MW04 3/23/2009 30.44 32.45 -2.01
CGW10MW05 3/23/2009 30.30 32.22 -1.92
CGW10MW01 6/4/2009 36.57 38.62 -2.05
CGW10MW02 6/4/2009 30.68 33.02 -2.34
CGW10MW03 6/4/2009 30.30 32.79 -2.49
CGW10MW04 6/4/2009 30.44 32.85 -2.41
CGW10MW05 6/4/2009 30.30 32.60 -2.30
EPI04-MW01 4/4/2006 37.20 39.08 -1.88
EPI04-MW02 4/4/2006 42.11 43.38 -1.27
EPI04-MW03 4/4/2006 44.10 46.03 -1.93
EPI04-MW04 4/5/2006 41.28 43.71 -2.43
EPI04-MW05 4/5/2006 34.71 37.46 -2.75
EPI04-MW01 3/23/2009 37.20 39.24 -2.04
EPI04-MW02 3/23/2009 42.11 43.84 -1.73
EPI04-MW03 3/23/2009 44.10 46.10 -2.00
EPI04-MW04 3/23/2009 41.40 43.68 -2.28
EPI04-MW05 3/23/2009 34.80 37.19 -2.39
EPI04-MW06 3/23/2009 40.06 42.48 -2.42
EPI04-MW07 3/23/2009 29.74 32.09 -2.35
EPI04-MW01 6/4/2009 37.20 39.95 -2.75
EPI04-MW02 6/4/2009 42.11 44.59 -2.48
EPI04-MW03 6/4/2009 44.10 46.78 -2.68
EPI04-MW04 6/4/2009 41.40 44.22 -2.82
EPI04-MW05 6/4/2009 34.80 37.79 -2.99
EPI04-MW06 6/4/2009 40.06 43.05 -2.99
EPI04-MW07 6/4/2009 29.74 32.50 -2.76

SWMU 1

SWMU 10

PI 4
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Table 2-4
Summary of Water Level Measurements
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

EPI07-MW01 4/6/2006 106.67 64.80 41.87
EPI07-MW02 4/6/2006 110.21 67.30 42.91
EPI07-MW03 4/6/2006 184.90 46.15 138.75
EPI07-MW01 6/5/2009 106.67 72.42 34.25
EPI07-MW02 6/5/2009 110.21 74.81 35.40
EPI07-MW03 6/5/2009 184.90 - -
EPI07-MW01 6/8/2009 106.67 72.48 34.19
EPI07-MW02 6/8/2009 110.21 74.85 35.36
EPI07-MW03 6/8/2009 184.90 48.10 136.80
EPI07-MW01 6/13/2009 106.67 72.60 34.07
EPI07-MW02 6/13/2009 110.21 74.97 35.24
EPI07-MW03 6/13/2009 184.90 - -
EPAL-MW01 4/5/2006 81.74 27.75 53.99
EPAL-MW01 6/4/2009 81.74 28.88 52.86
EPAN-MW01 4/4/2006 71.43 37.80 33.63
EPAN-MW02 4/3/2006 77.05 34.31 42.74
EPAN-MW01 6/12/2009 71.43 42.45 28.98
EPAN-MW02 6/12/2009 77.05 39.61 37.44
EPAS-MW01 4/3/2006 72.36 36.68 35.68
EPAS-MW01 6/4/2009 72.36 41.81 30.55
EPAS-MW01 6/12/2009 72.36 41.92 30.44
EPAU-MW01 4/3/2006 63.86 45.21 18.65
EPAU-MW01 6/4/2009 63.86 Dry -
EPAU-MW01 6/12/2009 63.86 Dry -
VECG-MW01 3/23/2009 52.95 45.68 7.27
VECG-MW02 3/23/2009 51.43 47.85 3.58
VECG-MW01 6/4/2009 52.95 46.70 6.25
VECG-MW02 6/4/2009 51.43 48.40 3.03
VECG-MW01 6/12/2009 52.95 46.70 6.25
VECG-MW02 6/12/2009 51.43 48.36 3.07

PAOC L

* Elevation for the top of casing for this water level measurement was based off of the 2004 Survey data for the 
wells

PAOC N

PAOC S

PAOC U

CG Wells

amsl = Above Mean Sea Level
TOC = top of casing

Notes:
ft btoc = feet below top of casing           - = Water level not collected at this location on this date.  

PI 7

ES051710192043TPA / 10160001 Page 2 of 2
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SECTION 3 

SWMU 1—Camp Garcia Landfill 

This section presents the results of the SI/ESI performed at SWMU 1—Camp Garcia 
Landfill. 

3.1 Conceptual Site Model 
The CSM for SWMU 1 is based on review of historical information such as records, aerial 
photographs, site inspection documentation, site visit documentation, and interviews, as 
well as site-specific data collection. 

3.1.1 Site History and Potential Sources of Release 
SWMU 1 is located in the EMA, approximately 4,000 ft north-northwest of Blue Beach, 
roughly a mile east of the Camp Garcia Compound Area (Figures 1-2 and 1-3). The landfill 
was not a permitted landfill, and according to the IAS, the landfill was unlined and in 
operation from approximately 1954 to 1978 (Greenleaf/Telesca and E&E, 1984). A VSI and 
interviews were done on August 10, 1988 and described the site as capped, re-vegetated, 
and showing no sign of stress or erosion (Kearney, 1988). When the landfill was operational, 
it was reportedly used for the disposal of municipal waste such as waste paper, corrugated 
containers, cans and food packaging material, rags, wood, scrap metal, and yard waste. Test 
pits excavated throughout the landfill during the ESI confirmed this type of waste is 
present, along with other types of debris consistent with municipal-type debris. Several 
munitions-related items were also observed. For details of the waste encountered in the test 
pits, see the logs presented in Appendix B. Interviews of base employees indicated that one 
5-ton dump truck was used every day, 5 days per week, to transport waste to this site 
(NAVFACENGCOM, 2003). No hazardous materials reportedly were placed in this disposal 
area (Greenleaf/Telesca and E&E, 1984). Since 1978, all waste from the former VNTR has 
been disposed in the Vieques municipal landfill. When operation of the landfill ceased in 
1978, a cover consisting of compacted native soils was installed (NAVFACENGCOM, 2003). 
From 1954 through 1978, the landfill serviced an average population of 150 individuals that 
were 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 in the landfill (PREQB 1995).  

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-ft-thick soil cover was placed over the trench (Greenleaf/
Telesca and E&E, 1984).  

An aerial photographic analysis of the landfill indicated that the fill area extended over an 
area of approximately 55 acres (ERI, 2000), as shown in Figures 3-1 through 3-5. Geophysical 
surveys were performed during the Phase I RFI (2004) and the ESI (2009) to delineate the 
boundaries of the landfill. The combined surveys determined that the landfill is 
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approximately 41 acres, as shown by the interpreted fill boundary in Figure 3-6. The 
analysis of aerial photographs from 1959, 1962, 1964, and 1970 identified several apparent 
trenches and landfill cells, as well as ground scarring and cleared vegetation, within the fill 
area, as shown in Figures 3-1 through 3-4. It is important to note that features identified by 
ERI on the aerial photographs are not necessarily accurate because ERI did not perform a 
site visit to substantiate the features they noted in the aerial photographs, and their 
photographic analysis was done many years after the aerial photographs were taken.  

A dirt road was constructed down the center of the landfill in the mid-1980s. During the 
1995 RFA (PREQB, 1995), no signs of erosion or stresses on vegetation were observed in the 
landfill area, and no documentation was found regarding releases of hazardous constituents 
from the landfill. During the February 2000 site visit as part of the joint EPA-Navy visit to all 
Consent Order sites, no signs of previous landfill activities were visible (CH2M HILL, 2001).  

3.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted during 
the 1984 IAS (Greenleaf/Telesca and E&E, 1984), 1988 Phase II RFA (Kearney, 1988), 1995 
Revised RFA (PREQB, 1995), 2000 Current Conditions assessment (CH2M HILL, 2001), 2002 
EBS (NAVFACENGCOM, 2003), the 2004 PA/SI, and the 2009 ESI, as well as on regional 
information.  

SWMU 1 is situated in valley that gently slopes over a ½ mile from its northwestern extent 
to the southeastern boundary with an approximate 55-ft elevation change; it is bounded by 
steep hills to the west and an ephemeral stream and steep hills to the east (Figure 3-7). The 
ephemeral stream runs along the eastern boundary of the landfill as shown in the aerial 
photographs (Figures 3-1 through 3-3). The ephemeral stream adjacent to the upgradient 
third of the landfill is higher energy than the ephemeral stream adjacent to the remaining 
two thirds of the landfill. This is evident from a well-defined channel, coarse-grained sand, 
and sparse vegetation within the stream bed from the northern landfill boundary to sample 
location SO22 (Figure 3-6); south of this location, the ephemeral stream environ is nearly flat 
with no readily observable banks, more diverse grain sizes, denser vegetation, and an 
undulating surface. There was no water present during the time this study was being 
performed. 

The generalized stratigraphy in and around SWMU 1, based on monitoring well boring 
performed during the Phase I RFI and ESI, is shown in Figures 3-8 and 3-9. The 
unconsolidated geology encountered during drilling operations is similar in nature to other 
alluvial systems in Vieques, overlaying the substratum, with sand, clay, silt, and gravel to 
depths between 15 ft bgs and 30 ft bgs, describing an ephemeral alluvial depositional 
environment. Soils encountered at the site along cross-section transects A-A’ and B-B’ are 
similar from the northwest to the southeast.  

SWMU 1 substratum includes Cretaceous aged andesite and late Cretaceous to Eocene 
quartz diorite/granodiorite saprolite (U.S. Geological Survey [USGS], 1989). Bedrock was 
encountered from the surface to 35 ft bgs with the shallowest bedrock located at the 
abandoned boring CGW1MW12. CGW1MW12 was bored into andesite porphyry to a total 
depth of 100’ bgs. Video logs show that the andesite is a solid mass with relatively few 
crevices, cracks, or breaks. This is evidence of the andesite’s greater impermeability and 
chemical resistance to erosion. Workers installing monitoring wells MW02, MW03, MW04 
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and MW13 reported passing into or through an andesite gravel (weathered) layer. MW04 
and MW13 extended past the gravel layer into the parent body andesite.  

Saprolite encountered at this site was found in a variety of locations beginning with MW09, 
and was found in all but a few wells to the southeastern border of SWMU 1. Upper and 
lower saprolite are well represented by monitoring wells MW06, MW07, MW08 and MW09, 
where MW10 appears to have breached only the upper saprolite layer. The saprolite is 
believed to be the weathered material of quartz diorite/granodiorite that intruded into the 
andesite. For more information on the regional bedrock geology, see Section 1.4.6.  

During the June 5th, 2009 round of groundwater-level measurements, groundwater was 
observed between 12 and 43 ft bgs. During well installation, workers noted that water was 
first encountered between 15 and 66 ft bgs. Wells that did not encounter saprolite along the 
southeastern border reported water between 15 and 30 ft bgs. Wells that did encounter 
saprolite did not encounter water until well into the lower saprolite, between 25 and 60 ft 
bgs. Hydrostatic rebound within most (with the exception of MW-13) of the wells is a 
marked 15 to 60 ft above where water was first observed, which suggests that the 
groundwater may be under semi-confined conditions across the site. The estimated 
piezometric surface (Figure 3-10) shows a southwestern flow in the northwest; however, this 
impression may be due to the relatively few wells present in the northern third of SWMU 1. 
In the southern half of the landfill, the piezometric surface suggests a south to southeast 
groundwater flow direction toward the Bahía de la Chiva (Chiva Bay).  

Groundwater was encountered above bedrock at locations MW-03, 5, and 11 during drilling. 
At locations MW-04, 6, 7, 8 and 9, continuous groundwater was first encountered below the 
lower saprolite. Monitoring well MW-10 encountered groundwater in the upper saprolite, 
and MW-02 and 13 first encountered continuous groundwater in the fractured andesite. 
MW01 is the only well that was reported dry over several DTW measuring events. MW-01 
appears to have been set into a perched water layer that is no longer present during the 
Phase I RFI. Monitoring wells MW08 and MW09 encountered some perched groundwater, 
but was recognized as such and the wells were not set into them. For more information on 
the regional hydrogeology, see Section 1.4.7. 

3.2 Sampling Approach and Chemical Constituents Identified 
3.2.1 Phase I RFI Geophysical Investigation 
In 2004, a Phase I RFI was conducted at SWMU 1. During the Phase I RFI, a geophysical 
survey was conducted to identify where waste material was likely buried. The geophysical 
survey provided good coverage of the landfill extent (Appendix M of the Final PA/SI 
Report (CH2M HILL 2008)), as shown in Figure 3-11. It was determined that although the 
Phase I RFI geophysical survey provided good coverage of the landfill extent, it may not 
have extended far enough to delimit the northern and southern landfill boundaries. In 
addition, no invasive procedures were implemented within the landfill boundaries to 
confirm the type of waste disposed as part of the Phase I RFI (2004). Both of these additional 
data needs were satisfied during the ESI, as noted below. 
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3.2.2 Phase I RFI Surface Soil Sampling 
As presented in the Phase I RFI Work Plan (CH2M HILL, 2003b), 50 surface soil samples 
were collected throughout the landfill, focusing primarily on the areas where geophysical 
anomalies were identified in 2004 (Figure 3-11). All surface soil samples were analyzed for 
Appendix IX VOCs, SVOCs, pesticides, herbicides, polychlorinated biphenyls (PCBs), and 
metals; and explosives, including perchlorate. Five surface soil samples (SS08, SS17, SS33, 
SS35, and SS48) were additionally analyzed for dioxins, cyanide, and sulfide. Site specific 
soil boring logs are located in Appendix D of the Final PA/SI Report (CH2M HILL 2008). 
See Table 2-1 for soil sample depths.  

While the soil data collected during the Phase I RFI provided a good indication of surface 
soil conditions, because they were collected from approximately 0 to 0.7 ft bls, they 
represent soil cover conditions, not constituent concentrations potentially attributable to 
landfill releases. This additional data need was satisfied during the ESI, as discussed below. 

3.2.3 Phase I RFI Groundwater Monitoring Well Installation and Sampling 
As shown in Figure 3-11, five monitoring wells were installed at SWMU 1 during the Phase I 
RFI (2004). Well MW-01 was installed north of the landfill (as delineated by the 2004 
geophysical survey) to represent background conditions, while wells MW-02 through MW-
05 were installed along the southern and southeastern boundary (as delineated by the 2004 
geophysical survey) to characterize downgradient groundwater conditions. All 
groundwater samples were analyzed for Appendix IX VOCs, SVOCs, pesticides, herbicides, 
PCBs, and metals (total and dissolved); and explosives, including perchlorate. The 
groundwater samples from two downgradient monitoring wells (MW-02 and MW-04) were 
additionally analyzed for dioxins, cyanide, and sulfide. For more information on 
groundwater monitoring well activities see Appendices D and H through J of the Final 
PA/SI Report (CH2M HILL 2008).  

While the spatial distribution of wells installed during the Phase I RFI provided an 
indication of the groundwater quality near the downgradient extent of the landfill, they did 
not provide data regarding the groundwater quality directly below the landfilled waste, 
upgradient of the actual landfill boundary, or downgradient of the actual landfill boundary. 
These additional data needs were satisfied during the ESI, as discussed below. 

3.2.4 ESI Geophysical Investigation 
In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), during the ESI, to complete 
the delineation of the landfill boundary, a magnetic and electromagnetic geophysical survey 
was performed within the areas shown in Figures 3-12 and 3-13. The survey area was based 
on real-time results, extending to the northwest and southeast until the absence of debris 
was confirmed. Forty-nine exploratory excavations (E-1 through E-49 as shown in Figures 3-
12 and 3-13) were made along the extent of the geophysical survey to confirm the results of 
the geophysical survey and absence of debris. For more information on the geophysical 
investigation activities, see Appendix H. 

3.2.5 ESI Ephemeral Stream Soil Sampling 
In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), to determine if hazardous 
constituents had been released to ephemeral streams adjacent to the landfill, during the ESI, 
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seven samples (one upstream and six adjacent to and downstream of the landfill) were 
collected. As shown in Figure 3-14, samples SO21 through SO24 were collected from the 
depositional areas of the ephemeral streams along the eastern boundary of the landfill and 
the ephemeral stream traversing the landfill; samples SO25 and SO26 were collected from 
depositional areas of the ephemeral stream near the southwestern boundary of the landfill; 
and sample SO27 was collected at the terminus of the ephemeral stream at Chivas Lagoon in 
the deltaic deposits before it enters the lagoon.   

No standing water was observed at any of the ephemeral stream sampling locations; 
therefore, all samples were collected as soil borings rather than surface water and sediment 
samples. Samples were collected in accordance with the Soil Sampling Depth Protocol. 
Surface soil samples were collected from 0 to 1 ft bgs at SO21 through SO26. However, at 
SO27, collected at the terminus of the ephemeral stream at Chivas Lagoon in the deltaic 
deposits before it enters the lagoon, the surface soil sample was collected from 0 to 2 ft bgs 
to account for the potential presence of land crabs. 

With the exception of SO26, no PID readings above 0.0 ppm were observed. At SO26, a PID 
reading of 4.3 ppm was observed at 4 ft bgs, but the reading was not sufficiently above 
background to suggest contamination and no other signs of contamination were observed; 
therefore, the subsurface soil sample was collected at the default depth of 4-6 ft bgs. 
However, refusal in the ephemeral streams varied between 1 and 6 ft bgs, and subsurface 
soil samples were collected in the 2-ft interval above refusal in accordance with protocol, 
with the following exceptions. At SO21 and SO22, refusal was encountered at 1-ft bgs; 
therefore, no subsurface soil samples were collected at these locations. At SO23, refusal was 
reached at 3 ft bgs, and the subsurface soil sample was collected from 1 to 2 ft bgs. For more 
information, see Appendix A for the site-specific soil boring logs and Table 2-1 for soil 
sample depths.  

All samples were analyzed for TCL VOCs, SVOCs, pesticides, PCBs, TAL inorganics, and 
explosives, including perchlorate.  

3.2.6 ESI Test Pitting and Subsurface Soil Sampling 
In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), during the ESI, to delineate 
the nature and extent of the landfilled waste, test pitting was conducted at an initial 20 
locations. Test pits (TP01 through TP20) were spaced approximately evenly across the 
landfill (Figures 3-6, 3-12, and 3-13). At each location, a vertical profile of the waste material 
and visual (and photographic) observation and identification of the material encountered 
occurred. The location of each test pit was selected by the Vieques ERP Technical 
Subcommittee during the site visit in January 2009. These locations were used as the starting 
location of the trenches, which were expanded if no or insignificant debris was observed 
upon initial excavation. Therefore, as shown in Figures 3-12 and 3-13, each test pit location 
can have a number of associated trenches. For example, TP03 has eight associated trenches 
(TP03(1) through TP03(8)); it was the final trench (TP03(8)) from which the soil samples 
were collected.  

Because the objective of soil sampling was to determine if the waste material has released 
hazardous constituents to the surrounding soil, the Soil Sample Depth Selection Criteria 
Protocol was not followed for the soil sample collection within and below the waste. 
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Instead, two types of soil samples, detailed below, were collected from specific depths in 
each test pit.  

At each of the 20 test pit locations, a three-point composite sample (SO01 through SO20) was 
collected from the soil surrounding the waste, through the vertical waste profile (top, 
middle, bottom). For a given sample, one 5g EnCore was collected from each of the three 
depth intervals of interest. Upon receipt at the laboratory, the three EnCores were extruded 
into one composite vial containing sufficient methanol for 15g of soil (15mL of methanol). 
The sample was processed as usual and analyzed via a medium-level concentration range. 
Additionally, a grab sample (SB01 through SB20) was collected from the 6-inch interval of 
soil immediately beneath the waste to help determine whether there have been releases to 
soil. In accordance with the SAP, soil samples were collected immediately upon opening 
each test pit (versus opening all 20 pits and then collecting all samples, to help avoid 
volatilization of any volatiles potentially present in the soil).  

The PID reading and VOC sample were collected from a freshly opened surface in a large 
clod of soil to prevent volatilization of the sample material. No PID readings above 0.0 ppm 
were observed, except as follows. At TP03, TP06, TP08, TP12 and TP16, PID readings were 
observed between 0.0 and 2.0 ppm; this is not considered significantly above background 
and likely representative of reading fluctuations due to humidity.  

All samples were collected directly from the soil in the backhoe bucket, and were analyzed 
for TCL VOCs, VOCs, pesticides, PCBs; TAL inorganics; and explosives, including 
perchlorate. For details of the waste encountered and sampling activities in the test pits, see 
Appendix B (Trenching and Test Pitting Logs), and Appendix I (Photodocumentation of Site 
Field Work). 

3.2.7 ESI Groundwater Monitoring Well Installation and Sampling 
In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), during the ESI, seven 
groundwater monitoring wells were installed at locations agreed upon by the ERP Technical 
Subcommittee. MW06 was installed at TP06(5); MW07 was installed at TP08(1); MW08 was 
installed at TP12(6); MW09 was installed at TP16(5); MW10 was installed to replace MW05, 
which was destroyed by USFWS construction activities near the main east-west road; MW11 
was installed downgradient of the landfill, northeast of MW10; MW12 was not installed; the 
borehole was abandoned when, after drilling to 100 ft bgs no groundwater was produced; 
MW13 was installed as the background well (Figure 3-14).  

The distribution of the wells provides a broad spatial coverage of the landfill, and provides 
data in areas where releases are suspected or otherwise deemed to have higher probability, 
based on visual (and photographic) observation. The seven newly installed monitoring 
wells were developed. No redevelopment of existing wells was necessary because turbidity 
readings stabilized to within approximately 10 percent over three consecutive readings or 
had turbidities below 5 NTUs during low-flow sampling. All wells were sampled and 
analyzed for TCL VOCs, SVOCs, pesticides, PCBs; TAL inorganics (total and dissolved); and 
explosives, including perchlorate. For details of the ESI monitoring well installation and 
sampling activities see Appendix A (Soil Boring Logs), Appendix C (Monitoring Well 
Completion Diagrams), Appendix D (Well Development Logs), Appendix E (Groundwater 
Sampling Logs), Appendix F (Boring Log Videos, for MW12 and MW13), and Appendix G 
(Survey Data). 
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Tables 3-1 through 3-3 summarize the constituents detected in SWMU 1 surface soil, 
subsurface soil, and groundwater samples, respectively, collected during the Phase I RFI 
(2004) and the ESI (2009). The tables also identify screening criteria exceedances. Raw 
analytical data for the Phase I RFI (2004) samples are provided in Appendix O of the Final 
PA/SI (2008). Raw analytical data for the ESI (2009) samples are provided in Appendix K of 
this SI/ESI Report. 

3.3 SWMU 1 Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 3-1 through 3-3). It is 
important to note that the Phase I RFI (2004) soil data discussed below are from the cover 
material of the landfill and do not likely reflect constituent concentrations associated with 
potential releases from the landfilled waste. They do, however, reflect the surficial material 
to which surface exposures would occur. 

ESI (2009) subsurface soil samples SO01 through SO20 represent soil from samples collected 
in Test Pits TP01 through TP20 (or Station IDs SO01 through SO20) from within the debris. 
ESI (2009) subsurface soil samples SB01 through SB20 represent soil from samples collected 
in Test Pits TP01 through TP20 (or Station IDs SO01 through SO20) from the 6-inch interval 
beneath the debris. Therefore, soil samples SO01 through SO20 and SB01 through SB20 
reflect constituent concentrations in subsurface soil associated with potential releases from 
within the landfill waste.  

Step 1: Is the site potentially CERCLA-eligible? 
Historical information indicates the site is an unlined, non-permitted landfill used for 
approximately 25 years (1954 to 1978) for disposal of non-hazardous, municipal waste from 
personnel stationed at Camp Garcia. Because the site was identified as a Consent Order site 
and, subsequently, included in the NPL listing, and because hazardous constituents were 
detected during the ESI, it is considered to be CERCLA-eligible. Therefore, the decision 
analysis proceeds to Step 2. 

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
Phase I RFI (2004)  

Appendix N, Section N.3 discusses the evaluation of the SWMU 1 data quality. As detailed 
in Section N.3, the SWMU 1 data are acceptable for use in evaluating aspects of 
environmental conditions at SWMU 1, which is done in Steps 3 through 7 below.  

ESI (2009) 

Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 
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Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the Phase I RFI (2004) and the ESI (2009), the following 
inorganics above the background UTLs and non-inorganics were detected by sampling 
event and by medium: 

Phase I RFI (2004) Surface Soil (CGW1-SS01 - CGW1-SS50) 

 VOCs: methylene chloride, styrene 

 SVOCs: 4-methylphenol, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, 
bis(2-ethylhexyl)phthalate, di-n-butylphthalate, pyridine  

 Pesticides: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, endrin ketone 

 Herbicides: none detected 

 PCBs: aroclor-1221, aroclor-1248, aroclor-1254, aroclor-1260  

 Dioxins: 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin, 1,2,3,4,7,8-heptachlorodibenzo-p-
dioxin, 1,2,3,6,7,8-heptachlorodibenzo-p-dioxin, 1,2,3,7,8,9-heptachlorodibenzo-p-dioxin, 
1,2,3,7,8-pentachlorodibenzo-p-dioxin, octachlorodibenzo-p-dioxin, total 
heptachlorodibenzo-p-dioxin, total hexachlorodibenzo-p-dioxin, total 
pentachlorodibenzo-p-dioxin, total tetrachlorodibenzo-p-dioxin 

 Explosives: none detected 

 Inorganics above background UTLs: arsenic, beryllium, chromium, cobalt, copper, 
cyanide, lead, mercury, nickel, selenium, silver, thallium, tin, vanadium, and zinc 

Phase I RFI (2004) Groundwater (MW01 – MW05) 

 VOCs: none detected 

 SVOCs: none detected 

 Pesticides: none detected 

 Herbicides: none detected 

 PCBs: none detected 

 Dioxins: none detected 

 Explosives: none detected 

 Total inorganics above background (well MW-13): antimony, barium, beryllium, 
cadmium, chromium, cobalt, copper, cyanide, mercury, nickel, selenium, silver, 
thallium, vanadium, and zinc 

 Dissolved inorganics above background (well MW-13): antimony, barium, chromium, 
cobalt, copper, mercury, nickel, silver, thallium, tin, and vanadium 
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ESI (2009) Test Pit Subsurface Soil From Within Debris (SO01 – SO20) 

 VOCs: none detected 

 SVOCs: 2-methylnaphthalene, acenaphthylene, anthracene,  benzo(a)anthracene, 
benzo(g,h,i)perylene, bis(2-ethylhexyl)phthalate, carbazole, chrysene, di-n-
butylphthalate, fluoranthene,  indeno(1,2,3-cd)pyrene, pentachlorophenol, 
phenanthrene, pyrene 

 Pesticides: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, alpha-chlordane, dieldrin, endosulfan I, 
endosulfan sulfate, endrin, endrin aldehyde, gamma-chlordane, methoxychlor 

 PCBs: aroclor-1254  

 Explosives: perchlorate 

 Inorganics above background UTL: aluminum, antimony, arsenic, barium, beryllium, 
cadmium, calcium, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, 
potassium, selenium, silver, sodium, vanadium, and zinc 

ESI (2009) Test Pit Subsurface Soil From Beneath Debris (SB01 – SB20) 

 VOCs: none detected 

 SVOCs: 2-methylnaphthalene, acenaphthylene,  benzo(a)anthracene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, bis(2-
ethylhexyl)phthalate, carbazole, chrysene, di-n-butylphthalate, fluoranthene,  
indeno(1,2,3-cd)pyrene, pentachlorophenol 

 Pesticides: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, alpha-chlordane, dieldrin, endosulfan I,  
endrin, gamma-chlordane 

 PCBs: non detected  

 Explosives: perchlorate 

 Inorganics above background UTL: aluminum, arsenic, barium, beryllium, calcium, 
chromium, cobalt, copper, iron, lead, potassium, selenium, sodium, vanadium, and zinc 

ESI (2009) Ephemeral Stream Surface Soil (VEW01-SS20 – VEW01-SS27) 

 VOCs: none detected 

 SVOCs: benzo(a)anthracene, bis(2-ethylhexyl)phthalate, fluoranthene  

 Pesticides: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin 

 PCBs: none detected 

 Explosives: perchlorate 

 Inorganics above background UTLs: arsenic, beryllium, cobalt, iron, selenium, 
vanadium 
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ESI (2009) Ephemeral Stream Subsurface Soil (SB23 – SB27) 

 VOCs: acetone 

 SVOCs: bis(2-ethylhexyl)phthalate  

 Pesticides: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin, gamma-chlordane 

 PCBs: aroclor-1254  

 Explosives: perchlorate 

 Inorganics above background UTLs: aluminum, arsenic, beryllium, chromium, cobalt, 
iron, nickel, sodium and vanadium 

ESI (2009) Groundwater (MW02 – MW11, and MW13) 

 VOCs: 1,1-dichloroethene (1,1-DCE), 1,4-dichlorobenzene, acetone, benzene, carbon 
disulfide, chloroform, chloromethane, tetrachloroethene (PCE), vinyl chloride 

 SVOCs: bis(2-ethylhexyl)phthalate 

 Pesticides: none detected 

 PCBs: none detected 

 Explosives: perchlorate 

 Total inorganics above background (well MW-13): aluminum, antimony, arsenic, 
barium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, 
mercury, nickel, potassium, selenium, sodium, and vanadium 

 Dissolved inorganics above background (well MW-13): aluminum, antimony, arsenic, 
barium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, 
mercury, nickel, potassium, selenium, sodium, and vanadium 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
Because there are no known records of all material placed in the SWMU 1 landfill and based 
on the observations of the waste made during the ESI, it is possible that constituents 
detected in SWMU 1 media are attributable to historic CECRLA-related releases. However, 
as discussed in Section 3.1, approximately 2 ft of soil cover were placed over the waste 
material following cessation of disposal activities in 1978. Therefore, it is likely that none of 
the constituents detected in the surface soil samples are attributable to CERCLA-related 
releases from the landfill. Further, the pesticides detected in the surface soil and ephemeral 
stream soil samples are the same pesticides and of similar concentrations (see Table 3-1) 
detected at other sites across east Vieques (see Table O-1). For example, 4,4’-DDD, 4,4’-DDE, 
and 4,4’-DDT were detected in SWMU 1 surface soil samples at concentrations between 0.16 
g/kg and 29 g/kg (4,4’-DDD), 0.10 g/kg and 190 g/kg (4,4’-DDE), and 0.22 g/kg and 
58 g/kg (4,4’-DDT), which are similar to the concentrations detected at other sites across 
east Vieques (i.e., 0.16 g/kg to 26 g/kg for 4,4’-DDD; 0.08 g/kg to 1,200 g/kg for 4,4’-
DDE; and 0.30 g/kg to 990 g/kg for 4,4’-DDT). This information, coupled with the depth 
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of sample collection, suggests the pesticides in surface soil are present due to normal 
pesticide use, not a CERCLA-related release (see Appendix O and Pesticides and Herbicides 
under Section 1.1.1). Therefore, pesticides in surface soil and the ephemeral stream are not 
considered further in the decision analysis process. However, the pesticide concentrations in 
several subsurface soil samples collected from within the waste, as well as their physical 
proximity to waste, suggest at least some of the pesticides present in subsurface soil are the 
result of a release, not normal pesticide use. Therefore, pesticides in subsurface soil of the 
landfill are considered further in the decision analysis process. 

Like pesticides in surface soil, the dioxins in surface soil are not likely associated with a 
CERCLA-related release because the surface soil samples are from the 2-ft soil cover placed 
over the waste material. Further, as shown in Table O-3, the highest dioxin concentration at 
SWMU 1 (in TEQ) is approximately 7.1 ppt, which is an order of magnitude or more below 
the 72 ppt (TEQ) starting point concentration for developing cleanup levels for residential 
soil, and 950 ppt (TEQ) starting point for developing cleanup levels for 
commercial/industrial soil, proposed by EPA in the “Draft Recommended Interim 
Preliminary Remediation Goals for Dioxin in Soil at CERCLA and RCRA Sites” (EPA, 
2009).The other dioxin concentrations at SWMU 1 are even lower. Therefore, dioxins are not 
considered further in the decision analysis process.  

In addition, the thallium concentrations reported for samples collected during the Phase I 
RFI utilized a method that, although standard at the time, tended to provide falsely elevated 
results (see Section 1). The thallium data collected at SWMU 1 support this assertion. Table 
3-1 shows that no thallium was detected in the surface soil samples collected during the SI. 
Table 3-2 shows that in the 40 subsurface soil samples, thallium was detected in only one 
sample, well below the general range of concentrations detected in the Phase I RFI soil 
samples (i.e., between approximately 1 and 4 mg/kg). Similarly, in groundwater, thallium 
was not detected during the ESI in the same wells where concentrations up to 5 g/L were 
detected during the Phase I RFI. Based on this, the thallium results from the Phase I RFI are 
not considered further in the decision analysis process. 

As a conservative measure, the concentrations of the other detected constituents (i.e., VOCs, 
SVOCs, PCBs, perchlorate, and metals) are considered to be potentially CERCLA-related 
and are further evaluated in the decision analysis process. This includes the surface soil in 
order to evaluate its suitability for use as cover material for the landfill. 

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by sampling event and by medium. 

Phase I RFI (2004) Surface Soil (CGW1-SS01 - CGW1-SS50) 

 VOCs: no exceedances 

 4-Methylphenol: two detections (samples SS25 and SS32) at concentrations (304 and 755 
μg/kg, respectively) above the SSL at DAF 1 (150 μg/kg) 
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 Benzo(a)pyrene: one detection (sample SS12) at a concentration (46 μg/kg) above the 
RSL (15 μg/kg) 

 Benzo(b)fluoranthene: one detection (sample SS12) at a concentration (57 μg/kg) above 
the SSL at DAF 1 (35 μg/kg) 

 Pyridine: one detection (sample SS45) at a concentration (29 μg/kg) above the SSL (13 
μg/kg) 

 Aroclor-1221: one detection (sample SS13) at a concentration (15 μg/kg) above the SSL at 
DAF 1 (0.12 μg/kg) 

 Aroclor-1254: one detection (sample SS13) at a concentration (29 μg/kg) above the SSL at 
DAF 1 (8.8 μg/kg) 

 Aroclor-1260: one detection (sample SS13) at a concentration (56 μg/kg) above the SSL at 
DAF 1  (24 μg/kg) 

 Arsenic: seven detections (samples SS17, SS32, SS35, SS39, SS45 and SS46) at 
concentrations (1.8 mg/kg to 4.3 mg/kg) above the RSL (0.39 mg/kg), SSL at DAF 1 
(0.29 mg/kg), and background UTL (1.6 mg/kg for Kv and Qa) 

 Chromium: two detections (samples SS31 and SS32) at concentrations (80 and 113 
mg/kg, respectively) above the RSL (0.29 mg/kg), ecological soil screening value for 
birds and mammals (26 mg/kg), SSL at DAF 1 (000.83 mg/kg), and background UTL (72 
mg/kg for Kv and Qa). Chromium also exceeded background and the ecological soil 
screening value for plants and invertebrates (64 mg/kg) in the same two samples. 

 Cobalt: six detections (samples SS31, SS32, SS35, SS39, SS45, SS46) at concentrations (18 
to 32 mg/kg) above the adjusted RSL (2.3 mg/kg), ecological soil screening value for 
plants and invertebrates (13 mg/kg), SSL at DAF 1 (0.49),  and background UTLs (26 
mg/kg for Kv [SS31] and 16 mg/kg for Qa [SS32, SS35, SS39, SS45, and SS46]) 

 Copper: four detections (samples SS10, SS32, SS37, SS46) at concentrations (55 to 145 
mg/kg) above the ecological soil screening value for birds and mammals (28 mg/kg), 
SSL at DAF 1 (46 mg/kg), and background UTLs (94 mg/kg for Kv [SS10] and 53 mg/kg 
for Qa [SS32, SS37, SS46]). Copper also exceeded background and the ecological soil 
screening value for plants and invertebrates (70 mg/kg) in two samples. 

 Lead: eight detections (samples SS06, SS10, SS15, SS17, SS18, SS23, SS32 and SS46) at 
concentrations (11 mg/kg to 37 mg/kg) above the ecological screening value for plants 
and invertebrates (11 mg/kg), SSL at DAF 1 (27 mg/kg; SS10 only) and background 
UTL (5.4 mg/kg for Kv and Qa). 

 Mercury: one detection (sample SS24) at a concentration (0.19 mg/kg) above the 
ecological screening value (0.10 mg/kg), and background UTL (0.057 mg/kg for Kv) 

 Selenium: 36 detections (samples SS01, SS02, SS04 - SS07, SS10, SS12, SS16, SS19, SS21 - 
SS29, SS31, SS32, SS34 – SS39, SS42 – SS50) at concentrations (0.51 mg/kg to 1.4 mg/kg) 
above the ecological soil screening value for plants and invertebrates (0.52 mg/kg; all 
but SS04, SS22, SS38, and SS50), the SSL at DAF 1 (0.26 mg/kg), and background UTL 
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(0.51 mg/kg for Kv and Qa). Selenium also exceeded background and the ecological soil 
screening value for birds and mammals (0.63 mg/kg) in 21 samples. 

 Vanadium: five detections (samples SS17, SS31, SS35, SS45, SS46) at concentrations (147 
to 192 mg/kg) above the adjusted RSL (39 mg/kg), ecological soil screening value for 
birds and mammals (7.8 mg/kg), SSL at DAF 1 (180 mg/kg, for SS17, SS31, SS35 only) 
background UTL (144 mg/kg for Kv and Qa). Vanadium also exceeded background and 
the ecological soil screening value for plants and invertebrates (130 mg/kg) in six 
samples. 

 Zinc: thirteen detections (samples SS01, SS06, SS10, SS15, SS18, SS23, SS24, SS25, SS29, 
SS32, SS35, SS40, and SS46) at concentrations (47 mg / kg to 521 mg/kg) above the 
ecological soil screening value for birds and mammals (46 mg/kg) and background UTL 
(32 mg/kg for Kv). Zinc also exceeded background and the ecological soil screening 
value for plants and invertebrates (120 mg/kg) in three samples. 

Phase I RFI (2004) Groundwater (MW01 – MW05) 

 Antimony (total): two detections (wells MW-03 and MW-05) at concentrations (3.3 and 
3.0 g/L, respectively) above the adjusted tap water RSL (1.5 g/L) and background 
(undetected) 

 Antimony (dissolved): one detection (well MW-03) at a concentration (2.8 g/L) above 
the adjusted tap water RSL (1.5 g/L) and background (undetected) 

 Chromium (total): five detections (wells MW-01 through MW-05) at concentrations (0.77 
to 29 g/L) above the tap water RSL (0.043 g/L) and background (undetected) 

 Chromium (dissolved): five detections (wells MW-01 through MW-05) at concentrations 
(0.6 to 9.9 g/L) above the tap water RSL (0.043 g/L) and background (undetected) 

 Cobalt (total): three detections (wells MW-01 through MW-03) at concentrations (3.8 , 2.5 
and 11 g/L, respectively) above the adjusted tap water RSL (1.1 g/L) and background 
(undetected) 

 Cobalt (dissolved): one detection (well MW-03) at a concentration (11 g/L) above the 
adjusted tap water RSL (1.1 g/L) and background (undetected) 

 Mercury (total): one detection (well MW-02) at a concentration (1.3 g/L) above the 
adjusted tap water RSL (0.37 g/L) and background (undetected) 

 Mercury (dissolved): one detection (well MW-02) at a concentration (0.46 g/L) above 
the adjusted tap water RSL (0.37 g/L) and background (undetected) 

 Vanadium (total): two detections (wells MW-01 and MW-05) at concentrations (32 and 
24 g/L, respectively) above the adjusted tap water RSL (18 g/L) and background (12 
g/L) 

 Vanadium (dissolved): one detection (well MW-05) at a concentration (22 g/L) above 
the adjusted tap water RSL (18 g/L) and background (11 g/L) 
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ESI (2009) Test Pit Subsurface Soil From Within Debris (SO01 – SO20) 

 Benzo(a)anthracene (BAA): one detection (sample SO08) at a concentration (11 μg/kg) 
above the SSL at DAF 1 (10 μg/kg)  

 Pentachlorophenol (PCP): six detections (samples SO03, SO09, SO11, SO13, SO15 and 
SO17) at concentrations (16 to 85 μg/kg) above the SSL at DAF 1 (10.0 μg/kg) 

 4,4’-DDD: four detections (samples SO01, SO08, SO11, SO14) at concentrations (700,000; 
86; 120; and 810 μg/kg, respectively) above the RSL (2,000 μg/kg, SO01 only), and SSL 
at DAF 1 (66 μg/kg) 

 4,4’-DDE: nine detections (samples SO01, SO08, SO09, SO11, SO13 - SO15, SO19, and 
SO20) at concentrations (76 to 71,000 μg/kg) above the RSL (1,400 μg/kg, SO01 only), 
and SSL at DAF 1 (47 μg/kg) 

 4,4’-DDT: six detections (samples SO01, SO08, SO11, SO13, SO14, and SO15) at 
concentrations (74 to 38,000 μg/kg) above the RSL (1,700 μg/kg, SO01, SO08, and SO14 
only), and SSL at DAF 1 (67 μg/kg) 

 Dieldrin: eleven detections (samples SO01, SO03, SO04, SO06, SO08, SO11, SO13 - SO15, 
SO19, and SO20) at concentrations (0.83 to 130,000 μg/kg) above the RSL (30 μg/kg, 
SO01, SO11 and SO14 only), and SSL at DAF 1 (0.170 μg/kg) 

 Endrin: one detection (sample SO01) at a concentration (7,600 μg/kg) above the adjusted 
RSL (1,800 μg/kg), and SSL at DAF 1 (81 μg/kg) 

 Endrin aldehyde: one detection (sample SO05) at a concentration (260 μg/kg) above the 
SSL at DAF 1 (81 μg/kg) 

 Gamma-chlordane: two detections (samples SO01 and SO05) at concentrations (35,000 
and 1,100 μg/kg, respectively) above the RSL (1,600 μg/kg, SO01 only), and SSL at DAF 
1 (140 μg/kg) 

 Aroclor-1254 : one detection (sample SO05) at a concentration (58,000 μg/kg) above the 
adjusted RSL (110 μg/kg), and SSL at DAF 1 (8.8 μg/kg) 

 Explosives: no exceedances 

 Aluminum: one detection (sample SO04) at a concentration (42,500 mg/kg) above the 
RSL (7,700 mg/kg), and background UTL (35,000 mg/kg for Qa) 

 Antimony: 10 detections (samples SO01- SO03, SO06, SO08, SO11, SO13, and SO16 – 
SO18) at concentrations (8.3 to 174 mg/kg) above the RSL (3.1 mg/kg), SSL at DAF 1 
(0.27 mg/kg), and background UTL (5.8 mg/kg for Kv and Qa) 

 Arsenic: 11 detections (samples SO01 – SO04, SO07, SO08, SO11, SO13, SO15, SO16, 
SO18) at concentrations (2.4 to 35 mg/kg) above the RSL (0.39 mg/kg), SSL at DAF 1 
(0.29 mg/kg), and background UTL (1.6 mg/kg for Kv and Qa) 

 Barium: four detections (samples SO01, SO03, SO11 and SO18) at concentrations (245 to 
514 mg/kg) above the SSL at DAF 1 (82 mg/kg), and background UTL (212 mg/kg for 
Kv and Qa) 
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 Cadmium: two detections (samples SO01 and SO11) at concentrations (4.0 and 2.6 
mg/kg, respectively) SSL at DAF 1 (0.38 mg/kg), and background UTL (2.2 mg/kg for 
Kv and Qa) 

 Chromium: five detections (samples SO01, SO02,  SO04, SO08, and SO13) at 
concentrations (74 to 2,320 mg/kg) above the RSL (0.29 mg/kg), SSL at DAF 1 
(0.00083 mg/kg), and background UTL (72 mg/kg for Kv and Qa) 

 Cobalt: six detections (samples SO01 – SO04, SO07 and SO08) at concentrations (19 to 33 
mg/kg) above the adjusted RSL (2.3 mg/kg), SSL at DAF 1 (0.49 mg/kg),  and 
background UTLs (26 mg/kg for Kv [SO08] and 16 mg/kg for Qa [SO01 – SO04, and 
SO07]) 

 Copper: 10 detections (samples SO01 – SO03, SO07, SO08, SO11, SO13, SO15, SO16 and 
SO18) at concentrations (60 to 23,400 mg/kg) above the adjusted RSL (310 mg/kg, 
except SO01, SO07, SO08 and SO18), SSL at DAF 1 (46 mg/kg), and background UTLs 
(94 mg/kg for Kv [SS08, SO11, SO13, SO15, SO16 and SO18] and 53 mg/kg for Qa [SO01 
– SO03, and SO07]) 

 Iron: 11 detections (samples SO01 – SO04, SO07, SO08, SO11, SO13, SO15, SO16, and 
SO18) at concentrations (46,600 to 153,000 mg/kg) above the adjusted RSL (5,500 
mg/kg), SSL at DAF 1 (640 mg/kg) and background UTL (43,200 mg/kg for Kv [SS08, 
SO11, SO13, SO15, SO16 and SO18] and 38,100 mg/kg for Qa [SO01 – SO04, and SO07]) 

 Lead: 14 detections (samples SO01 – SO04, SO06 - SO08, SO11, SO13, SO15 – SO18, and 
SO20) at concentrations (32 to 1,860 mg/kg) above the RSL (400 mg/kg, SO02, SO11, 
SO13, SO15, and SO16 only), SSL at DAF 1 (27 mg/kg) and background UTL (3.3 mg/kg 
for Kv and Qa) 

 Manganese: four detections (samples SO02, SO04, SO11 and SO13) at concentrations 
(1,850 to 2,440 mg/kg) above the adjusted RSL (180 mg/kg), SSL at DAF 1 (57 mg/kg) 
and background UTL (1,630 mg/kg for Kv and Qa) 

 Nickel: two detections (samples SO01 and SO16) at concentrations (434 and 54 mg/kg, 
respectively) above the adjusted RSL (160 mg/kg, SO01 only), SSL at DAF 1 (48 mg/kg) 
and background UTL (41 mg/kg for Kv [SO16], and 22 mg/kg Qa [SO01]) 

 Selenium: seven detections (samples SO01, SO02, SO07, SO08, SO11, SO17, and SO19) at 
concentrations (0.53 to 0.83 mg/kg) above the SSL at DAF 1 (0.26 mg/kg), and 
background UTL (0.51 mg/kg for Kv and Qa) 

 Silver: two detections (samples SO02 and SO18) at concentrations (2.7 and 6.6 mg/kg, 
respectively) above the SSL at DAF 1 (1.6 mg/kg), and background UTL (0.22 mg/kg for 
Kv and Qa) 

 Vanadium: two detections (samples SO01 and SO04) at concentrations (530 and 490 
mg/kg, respectively) above the adjusted RSL (39 mg/kg), SSL at DAF 1 (180 mg/kg) 
background UTL (144 mg/kg for Qa) 
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 Zinc: six detections (samples SO02, SO08, SO11, SO13, SO16 and SO18) at concentrations 
(713 to 2,470 mg/kg) above the adjusted RSL (2,400 mg/kg, SO11 only), SSL at DAF 1 
(680 mg/kg) background UTL (32 mg/kg for Kv and Qa) 

ESI (2009) Test Pit Subsurface Soil From Beneath Debris (SB01 – SB20) 

 Pentachlorophenol (PCP): two detections (samples SB13 and SB15) at concentrations (25 
and 60 μg/kg, respectively) above the SSL at DAF 1 (10.0 μg/kg) 

 4,4’-DDD: two detections (samples SB01 and SB13) at concentrations (310 and 460 
μg/kg, respectively) above the SSL at DAF 1 (66 μg/kg) 

 4,4’-DDE: two detections (samples SB01 and SB13) at concentrations (140 and 130 μg/kg, 
respectively) above the SSL at DAF 1 (47 μg/kg) 

 4,4’-DDT: one detection (sample SB13) at a concentration (1,300 μg/kg) above the SSL at 
DAF 1 (67 μg/kg) 

 Dieldrin: three detections (samples SB01, SB04, and SB13) at concentrations (61, 0.95, and 
100 μg/kg, respectively) above the RSL (30 μg/kg, SB01 and SB13 only), and SSL at DAF 
1 (0.170 μg/kg) 

 Explosives: no exceedances 

 Aluminum: three detections (samples SB04, SB06 and SB09) at concentrations (45,400; 
37,200; and 39,800 mg/kg, respectively) above the adjusted RSL (7,700 mg/kg), and 
background UTL (35,000 mg/kg for Kv and Qa) 

 Arsenic: three detections (samples SB04, SB08, and SB13) at concentrations (1.8, 1.7 and 
3.0 mg/kg, respectively) above the RSL (0.39 mg/kg), SSL at DAF 1 (0.29 mg/kg), and 
background UTL (1.6 mg/kg for Kv and Qa) 

 Barium: one detection (sample SB01) at a concentration (411 mg/kg) above the SSL at 
DAF 1 (82 mg/kg), and background UTL (212 mg/kg for Qa) 

 Chromium: one detection (sample SB13) at a concentration (85 mg/kg) above the RSL 
(0.29 mg/kg), SSL at DAF 1 (0.00083 mg/kg), and background UTL (72 mg/kg for Kv) 

 Cobalt: four detections (samples SB02 – SB04, and SB13) at concentrations (17 to 43 
mg/kg) above the adjusted RSL (2.3 mg/kg), SSL at DAF 1 (0.49 mg/kg),  and 
background UTLs (26 mg/kg for Kv [SB13] and 16 mg/kg for Qa [SB02 – SB04]) 

 Copper: one detection (sample SB05) at a concentration (57 mg/kg) above the SSL at 
DAF 1 (46 mg/kg), and background UTLs (53 mg/kg for Qa) 

 Iron: five detections (samples SB04 - SB06, SB09 and SB13) at concentrations at 
concentrations (38,600 to 56,500 mg/kg) above the adjusted RSL (5,500 mg/kg),  SSL at 
DAF 1 (640 mg/kg) and background UTL (43,200 mg/kg for Kv [SB09 and SB13] and 
38,100 mg/kg for Qa [SB04 – SB06]) 

 Lead: one detection (sample SB13) at a concentration (117 mg/kg) above the SSL at DAF 
1 (27 mg/kg) and background UTL (3.3 mg/kg for Kv) 
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 Selenium: two detections (samples SB13 and SB17) at concentrations (0.54 and 0.83 
mg/kg, respectively) above the SSL at DAF 1 (0.26 mg/kg), and background UTL (0.51 
mg/kg for Kv) 

 Vanadium: one detection (sample SB13) at a concentration (225 mg/kg) above the 
adjusted RSL (39 mg/kg), SSL at DAF 1 (180 mg/kg), and  background UTL (144 mg/kg 
for Kv) 

ESI (2009) Ephemeral Stream Surface Soil (VEW01-SS20 – VEW01-SS27) 

 SVOCs: no exceedances  

 Explosives: no exceedances 

 Arsenic: two detections (samples SS25 and SS26) at concentrations (2.8 and 3.6 mg/kg, 
respectively) above the RSL (0.39 mg/kg), SSL at DAF 1 (0.29 mg/kg), and background 
UTL (1.6 mg/kg for Qa) 

 Cobalt: two detections (samples SS25 and SS26) at concentrations (21 and 28 mg/kg, 
respectively) above the adjusted RSL (2.3 mg/kg), ecological soil screening value for 
plants and invertebrates (13 mg/kg), the SSL (0.49 mg/kg), and background UTLs (16 
mg/kg for Qa) 

 Iron: two detections (samples SS25 and SS26) at concentrations (43,900 and 50,100 
mg/kg, respectively) above the adjusted RSL (5,500 mg/kg), SSL at DAF 1 (640 mg/kg), 
and background UTL (38,100 mg/kg for Qa) 

 Selenium: two detections (samples SS24 and SS26) at concentrations (0.88 and 0.60 
mg/kg, respectively) above the ecological soil screening value for plants and 
invertebrates (0.52 mg/kg), the SSL at DAF 1 (0.26 mg/kg), and background UTLs (0.51 
mg/kg for Qa). Selenium also exceeded background and the ecological soil screening 
value for birds and mammals (0.63 mg/kg) in 1 sample (SS24). 

 Vanadium: two detections (samples SS25 and SS26) at concentrations (146 and 196 
mg/kg, respectively) above the adjusted RSL (39 mg/kg), ecological soil screening value 
for birds and mammals (7.8 mg/kg), the SSL (180 mg/kg, SS26 only), and background 
UTLs (144 mg/kg for Qa). Vanadium also exceeded background and the ecological soil 
screening value for plants and invertebrates (130 mg/kg) in 2 samples (SS25 and SS26). 

ESI (2009) Ephemeral Stream Subsurface Soil (SB23 – SB27) 

 VOCs: no exceedances 

 SVOCs: no exceedances  

 Aroclor-1254: two detections (samples SB26 and SB27) at concentrations (35 and 18 
μg/kg, respectively) above the SSL at DAF 1 (8.8 μg/kg) 

 Explosives: no exceedances 

 Aluminum: one detection (sample SB25) at a concentration (48,000 mg/kg) above the 
adjusted RSL (7,700 mg/kg), and background UTL (35,000 mg/kg for Qa) 
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 Arsenic: one detection (sample SB26) at a concentration (3.8 mg/kg) above the RSL (0.39 
mg/kg), SSL at DAF 1 (0.29 mg/kg), and background UTL (1.6 mg/kg for Qa) 

 Chromium: one  detection (sample SB25) at a concentration (78 mg/kg) above the RSL 
(0.29 mg/kg), SSL at DAF 1 (0.00083 mg/kg), and background UTL (72 mg/kg for Qa) 

 Cobalt: two detections (samples SB23 and SB26) at concentrations (29 and 35 mg/kg, 
respectively) above the adjusted RSL (2.3 mg/kg), SSL at DAF 1 (0.49 mg/kg),  and 
background UTLs (26 mg/kg for Kv [SB23] and 16 mg/kg for Qa [SB26]) 

 Iron: two detections (samples SB25 and SB26) at concentrations (47,800 and 50,000 
mg/kg, respectively) above the adjusted RSL (5,500 mg/kg), SSL at DAF 1 (640 mg/kg) 
and background UTL (38,100 mg/kg for Qa) 

 Vanadium: one  detection (sample SB26) at a concentration (154 mg/kg) above the 
adjusted RSL (39 mg/kg), and background UTL (144 mg/kg for Qa) 

ESI (2009) Groundwater (MW02 – MW11, & MW13) 

 Chloroform: one detection (well MW-07) at a concentration (3.0 g/L) above the tap 
water RSL (0.19 g/L) 

 SVOCs: no exceedances 

 Explosives: no exceedances 

 Arsenic (total): two detections (wells MW-07 and MW-09) at concentrations (7.5 and 5.2 
g/L, respectively) above the tap water RSL (0.045 g/L) and background (undetected) 

 Arsenic (dissolved): two detections (wells MW-03 and MW-07) at concentrations (6.8 
and 7.8 g/L, respectively) above the tap water RSL (0.045 g/L) and background 
(undetected) 

 Chromium (total): two detections (wells MW-04 and MW-07) at concentrations (17 and 
4.0 g/L, respectively) above the tap water RSL (0.043 g/L) and background 
(undetected) 

 Chromium (dissolved): two detections (wells MW-06 and MW-07) at concentrations (3.1 
and 6.4 g/L, respectively) above the tap water RSL (0.043 g/L) and background 
(undetected) 

 Cobalt (total): five detections (wells MW-02 MW-03, MW04, MW07 and MW-11) at 
concentrations (1.2 to 41 g/L) above the adjusted tap water RSL (1.1 g/L) and 
background (undetected) 

 Cobalt (dissolved): four detections (wells MW-02, MW-03, MW07, and MW-11) at 
concentrations (1.2 to 40 g/L) above the adjusted tap water RSL (1.1 g/L) and 
background (undetected) 

 Manganese (total): four detections (wells MW-02, MW-03, MW-07, and MW-11) at 
concentrations (96 to 13,700 g/L) above the adjusted tap water RSL (88 g/L) and 
background (28 g/L) 
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 Manganese (dissolved): four detections (wells MW-02, MW-03, MW-07, and MW-11) at 
concentrations (92 to 13,500 g/L) above the adjusted tap water RSL (88 g/L) and 
background (28 g/L) 

 Mercury (total): one detection (well MW-02) at a concentration (1.9 g/L) above the 
adjusted tap water RSL (0.37 g/L) and background (undetected) 

 Vanadium (total): two detections (wells MW-08 and MW-09) at concentrations (19 and 
23 g/L, respectively) above the adjusted tap water RSL (18 g/L) and background (12 
g/L) 

 Vanadium (dissolved): two detection (wells MW-08 and MW-09) at concentrations (19 
and 23 g/L, respectively) above the adjusted tap water RSL (18 g/L) and background 
(11 g/L) 

As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 

Soil 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
SWMU 1. The site is approximately 56 acres in size whereas a residential lot may be 
approximately 0.75 acre. With the exception of chromium, 4,4-DDD, Aroclor 1254, and 
dieldrin, no chemicals in soil were detected above background and RSLs at concentrations 
exceeding 100 times the screening levels (see Table 3-4). Based on the historical source of 
potential releases identified at the site (see Section 3-1) and the environmental conditions on 
Vieques (see Appendix R), the form of chromium expected to be present at the site is Cr3+. 
Because the form of chromium expected to be present at the site is Cr3+ whereas the 
screening level was based on the more toxic Cr6+ (and the adjusted RSL for Cr3+ is 12,000 
mg/kg [which is above the maximum detected concentration]), a chromium hot spot was 
not identified. In general, when a hot spot is identified, it is addressed in risk assessment by 
evaluating exposure point concentrations specific to the hot spot area (i.e., based on elevated 
concentrations). However, because maximum detected soil concentrations were used in this 
human health evaluation for 4,4-DDD, Aroclor 1254, and dieldrin, the risk estimates 
incorporate hot spot calculations. All soil data were merged in the residential evaluation.  

Twelve inorganics and eight organic constituents were detected in surface or subsurface soil 
above human health screening levels and background UTLs (for inorganics) (see Table 3-4). 
As an initial screening approach, maximum detected concentrations of the 12 inorganics and 
8 organics were used to calculate risk estimates; however, because the screening risk 
estimates for 15 constituents exceeded EPA acceptable levels, 95 percent UCL calculations 
were used for these 15 constituents; UCL calculations are provided in Appendix S.  

 B(a)P was detected in 1 of 57 surface soil samples above its RSL (15 μg/kg). Based on the 
maximum detected concentration (45.8 μg/kg), the ELCR is 3 x 10-6, which is within 
EPA’s acceptable range and B(a)P would not be identified as a risk driver. 
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 4,4’-DDD was detected in 1 of 46 subsurface soil samples above its RSL (2,000 μg/kg), at 
a maximum concentration of 700,000 μg/kg in sample VEW01-SO01-0209. As indicated 
above, a hot spot of 4,4’-DDD was identified in subsurface soil. The 2nd-highest 4,4-DDD’ 
concentration was 460 μg/kg. Based on the maximum detected concentration, the ELCR 
is 4 x 10-4, which exceeds EPA’s acceptable range. Therefore, 4,4’-DDD would be 
identified as a risk driver. 

 4,4’-DDE was detected in 1 of 46 subsurface soil samples above its RSL (1,400 μg/kg), at 
a maximum concentration of 71,000 μg/kg in sample VEW01-SO01-0209. ProUCL 
version 4.0 was used to calculate the UCL of the mean concentration; an EPC of 5,091 
μg/kg was calculated based on the higher value between the EPC for surface soil and 
“total” (surface and subsurface) soil (see Appendix S). Based on the EPC, the ELCR is 4 x 
10-6, which is within the EPA acceptable range and 4,4’-DDE would not be identified as a 
risk driver. 

 4,4’-DDT was detected in 3 of 46 subsurface soil samples above its RSL (1,700 μg/kg), at 
a maximum concentration of 38,000 μg/kg in sample VEW01-SO01-0209. ProUCL 
version 4.0 was used to calculate the UCL of the mean concentration; an EPC of 2,871 
μg/kg was calculated based on the higher value between the EPC for surface soil and 
“total” (surface and subsurface) soil (see Appendix S). Based on the EPC, the ELCR is 2 x 
10-6 and the HQ is 0.08, which are within EPA acceptable levels and 4,4’-DDT would not 
be identified as a risk driver. 

 Dieldrin was detected in 5 of 46 subsurface soil samples above its RSL (30 μg/kg), at a 
maximum concentration of 130,000 μg/kg in sample VEW01-SO01-0209. As indicated 
above, a hot spot of dieldrin was identified in subsurface soil. Based on the maximum 
detected concentration, the ELCR is 4 x 10-3 and the HQ is 43, which exceed EPA’s 
acceptable levels and dieldrin would be identified as a risk driver. 

 Endrin was detected in 1 of 46 subsurface soil samples above its adjusted RSL (1,800 
μg/kg). Based on the maximum detected concentration (7,600 μg/kg), the HQ is 0.4, 
which is within EPA acceptable levels and endrin would not be identified as a risk 
driver. 

 Gamma-chlordane was detected in 1 of 46 subsurface soil samples above its RSL (1,600 
μg/kg), at a maximum concentration of 35,000 μg/kg in sample VEW01-SO01-0209. 
ProUCL version 4.0 was used to calculate the UCL of the mean concentration; an EPC of 
2,593 μg/kg was calculated based on the higher value between the EPC for surface soil 
and “total” (surface and subsurface) soil (see Appendix S). Based on the EPC, the ELCR 
is 2 x 10-6 and the HQ is 0.07, which are within EPA acceptable levels and gamma-
chlordane would not be identified as a risk driver. 

 Aroclor-1254 was detected in 1 of 46 subsurface soil samples above its adjusted RSL (110 
μg/kg), at a maximum concentration of 58,000 μg/kg. As indicated above, a hot spot of 
Aroclor-1254 was identified in subsurface soil. Based on the maximum detected 
concentration, the HQ is 52 and the ELCR is 3 x 10-4, which exceed EPA acceptable levels 
and Aroclor-1254 would be identified as a risk driver. 

 Aluminum was detected in 5 of 46 subsurface soil samples above both the background 
UTL and the adjusted RSL (7,700 mg/kg), at a maximum concentration of 48,000 mg/kg. 
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ProUCL version 4.0 was used to calculate the UCL of the mean concentration; an EPC of 
24,447 mg/kg was calculated based on the higher value between the EPC for surface soil 
and “total” (surface and subsurface) soil (see Appendix S). Based on the EPC, the HQ is 
0.3, which is within the EPA acceptable level and aluminum would not be identified as a 
risk driver. 

 Antimony was detected in 10 of 46 subsurface soil samples above both the background 
UTL and the adjusted RSL (3.1 mg/kg), at a maximum concentration of 174 mg/kg. 
ProUCL version 4.0 was used to calculate the UCL of the mean concentration; an EPC of 
16 mg/kg was calculated based on the higher value between the EPC for surface soil 
and “total” (surface and subsurface) soil (see Appendix S). Based on the EPC, the HQ is 
0.5, which is within the EPA an acceptable level and antimony would not be identified 
as a risk driver. 

 Arsenic was detected in 8 of 57 surface soil samples and 15 of 46 subsurface soil samples 
above background and its RSL (0.39 mg/kg), at a maximum concentration of 35 mg/kg. 
ProUCL version 4.0 was used to calculate the UCL of the mean concentration that would 
be used as the EPC; an EPC of 2.5 mg/kg was calculated based on the higher value 
between the EPC for surface soil and “total” (surface and subsurface) soil (see Appendix 
S). Based on the EPC, the ELCR is 6 x 10-6 and the HQ is 0.1, which are within EPA 
acceptable levels and arsenic would not be identified as a risk driver. It is also notable 
that although the arsenic background UTL is 1.6 mg/kg, arsenic concentrations up to 5 
mg/kg were detected during the east Vieques background soil inorganics investigation 
(CH2M HILL, 2007b). Although concentrations above 1.6 mg/kg were considered 
outliers for the purposes of establishing a background UTL, concentrations up to 5 
mg/kg may very well be representative of true background arsenic concentrations. 

 Chromium was detected in 2 of 57 surface soil samples and 7 of 46 subsurface soil 
samples above its background UTL and RSL (0.29 mg/kg), at a maximum concentration 
of 2,320 mg/kg in sample VEW01-SO01-0209. The 2nd highest concentration was 206 
mg/kg. As indicated above, the form of chromium expected to be present at the site is 
Cr3+, and a chromium hot spot was not identified in soil. ProUCL version 4.0 was used 
to calculate the UCL of the mean concentration that would be used as the EPC; an EPC 
of 152 mg/kg was calculated based on the higher value between the EPC for surface soil 
and “total” (surface and subsurface) soil (see Appendix S). Based on the EPC, the HQ is 
0.001 which is within EPA acceptable levels and chromium would not be identified as a 
risk driver. 

 Cobalt was detected in 8 of 57 surface soil samples and 12 of 46 subsurface soil samples 
above its background UTL and adjusted RSL (2.3 mg/kg), at a maximum concentration 
of 43.3 mg/kg. ProUCL version 4.0 was used to calculate the UCL of the mean 
concentration that would be used as the EPC; an EPC of 16 mg/kg was calculated based 
on the higher value between the EPC for surface soil and “total” (surface and 
subsurface) soil (see Appendix S). Based on the EPC, the HQ for cobalt is 0.7 and the 
ELCR is 4 x 10-8, which are within EPA acceptable levels, and cobalt would not be 
identified as a risk driver. 

 Copper was detected in 6 of 46 subsurface soil samples above its background UTL and 
adjusted RSL (310 mg/kg), at a maximum concentration of 23,400 mg/kg. The 2nd 
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highest concentration was 2,820 mg/kg. ProUCL version 4.0 was used to calculate the 
UCL of the mean concentration that would be used as the EPC; an EPC of 1,754 mg/kg 
was calculated based on the higher value between the EPC for surface soil and “total” 
(surface and subsurface) soil (see Appendix S). Based on the EPC, the HQ is 0.6 which is 
within EPA acceptable levels, and copper would not be identified as a risk driver. 

 Iron was detected in 2 of 7 surface soil samples and 18 of 46 subsurface soil samples 
above both the background UTL and the adjusted RSL (5,500 mg/kg), at a maximum 
concentration of 153,000 mg/kg. ProUCL version 4.0 was used to calculate the UCL of 
the mean concentration that would be used as the EPC; an EPC of 55,897 mg/kg was 
calculated based on the higher value between the EPC for surface soil and “total” 
(surface and subsurface) soil (see Appendix S). Based on the EPC, the HQ is 1.0, which is 
EPA’s acceptable level and iron would not be identified as a risk driver. 

 Lead was detected in 5 of 46 subsurface soil samples above background and its 
screening level (400 mg/kg), at a maximum concentration of 1,860 mg/kg. Consistent 
with EPA guidance, risk-based concentrations for lead are intended to be compared with 
arithmetic mean concentrations for an exposure area. The arithmetic mean 
concentrations in surface soil and total soil were calculated. An EPC of 63 mg/kg was 
calculated based on the higher arithmetic average concentration between surface soil 
and “total” (surface and subsurface) soil (see Appendix S). Based on comparison of the 
EPC to the screening level, lead would be below the target level and would not be 
identified as a risk driver. 

 Manganese was detected in 4 of 46 subsurface soil samples above background and its 
adjusted RSL (180 mg/kg), at a maximum concentration of 2,440 mg/kg. ProUCL 
version 4.0 was used to calculate the UCL of the mean concentration that would be used 
as the EPC; an EPC of 1,020 mg/kg was calculated based on the higher value between 
the EPC for surface soil and “total” (surface and subsurface) soil (see Appendix S). Based 
on the EPC, the HQ is 0.6, which is within EPA acceptable levels and manganese would 
not be identified as a risk driver. 

 Nickel was detected in 1 of 46 subsurface soil samples above background and its 
adjusted RSL (150 mg/kg), at a concentration of 434 mg/kg. ProUCL version 4.0 was 
used to calculate the UCL of the mean concentration that would be used as the EPC; an 
EPC of 36 mg/kg was calculated based on the higher value between the EPC for surface 
soil and “total” (surface and subsurface) soil (see Appendix S). Based on the EPC, the 
HQ is 0.02 and the ELCR is 3 x 10-9, which are within acceptable levels and nickel would 
not be identified as a risk driver. 

 Vanadium was detected in 7 of 57 surface soil samples and 4 of 46 subsurface soil 
samples above background and its adjusted RSL (39 mg/kg), at a maximum 
concentration of 530 mg/kg. ProUCL version 4.0 was used to calculate the UCL of the 
mean concentration that would be used as the EPC; an EPC of 119 mg/kg was 
calculated based on the higher value between the EPC for surface soil and “total” 
(surface and subsurface) soil (see Appendix S). Based on the EPC, the HQ is 0.3, which is 
within EPA acceptable levels and vanadium would not be identified as a risk driver. 
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 Zinc was detected in 1 of 46 subsurface soil samples above background and its adjusted 
RSL (2,400 mg/kg), at a maximum concentration of 2,470 mg/kg. ProUCL version 4.0 
was used to calculate the UCL of the mean concentration that would be used as the EPC; 
an EPC of 389 mg/kg was calculated based on the higher value between the EPC for 
surface soil and “total” (surface and subsurface) soil (see Appendix S). Based on the 
EPC, the HQ is 0.02, which is within EPA acceptable levels and zinc would not be 
identified as a risk driver. 

Based on the EPCs for the 20 constituents exceeding RSLs in soil, the cumulative soil ELCR 
is 5 x 10-3 and the maximum target organ-specific HI is 52 (see Table 3-4). The cumulative 
ELCR and maximum target organ-specific HI exceed EPA acceptable levels due to the 
following chemicals: 

 4,4’-DDD (ELCR = 4 x 10-4) 

 Aroclor 1254 (ELCR = 3 x 10-4 and HQ = 52 for nail effects) 

 Dieldrin (ELCR = 4 x 10-3 and HQ = 43 for liver effects) 

Groundwater 
One organic (chloroform) and seven inorganic constituents (arsenic, antimony, chromium, 
cobalt, manganese, mercury, and vanadium) were detected in groundwater at 
concentrations above the human health screening levels and background levels (for 
inorganics) (see Table 3-4). However, none was detected above its MCL. 

 Chloroform was detected above its RSL (0.19 g/L) in 1 of 15 samples, at a maximum 
concentration of 3 g/L. Based on the maximum detected concentration, the ELCR is 2 x 
10-5 and the HQ is 0.02, which are within EPA’s acceptable levels. Therefore, chloroform 
would not be identified as a risk driver. 

 Arsenic was detected above its RSL (0.045 g/L) in 2 of 15 samples (based on total 
results) and 2 of 15 samples (based on dissolved results), at maximum concentrations of 
7.5 g/L (total) and 7.8 g/L (dissolved). Based on the maximum detected “total” 
concentration, the ELCR is 2 x 10-4 and the HQ is 0.7; the ELCR exceeds EPA’s acceptable 
risk range. However, arsenic concentrations are below the MCL (10 g/L). 

 Antimony was detected above its adjusted RSL (1.5 g/L) in 2 of 15 samples (based on 
total results) and 1 of 15 samples (based on dissolved results), at maximum 
concentrations of 3.25 g/L (total) and 2.83 g/L (dissolved). Based on the maximum 
detected “total” concentration, the HQ is 0.2, which is within EPA acceptable levels. In 
addition, antimony concentrations are below the MCL (6 g/L). Therefore, antimony 
would not be identified as a risk driver. 

 Chromium was detected above its RSL (0.043 g/L) in 7 of 15 samples (based on total 
results) and 7 of 15 samples (based on dissolved results), at maximum concentrations of 
29 g/L (total) and 9.9 μg/L (dissolved). Chromium concentrations are below the MCL 
(100 g/L). Based on the maximum detected “total” concentration and the expected 
form of chromium (Cr3+) at the site, the HQ is 0.0005, which is within EPA acceptable 
levels. Therefore, chromium would not be identified as a risk driver. 
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 Cobalt was detected above its adjusted RSL (1.1 g/L) in 8 of 15 samples (based on total 
results) and 5 of 15 samples (based on dissolved results), at maximum concentrations of 
41.4 g/L (total) and 40.4 g/L (dissolved). Based on the maximum “total” 
concentration, the HQ is 4, which exceeds the EPA acceptable levels and cobalt would be 
identified as a risk driver. 

 Manganese was detected above its adjusted RSL (88 g/L) in 4 of 10 samples (based on 
total results) and 4 of 10 samples (based on dissolved results), at maximum 
concentrations of 13,700 g/L (total) and 13,500 g/L (dissolved). Based on the 
maximum “total” concentration, the HQ is 16, which exceeds the EPA acceptable level, 
and manganese would be identified as a risk driver. 

 Mercury was detected above its adjusted RSL (0.37 g/L) in 2 of 15 samples (based on 
total results) and 1 of 15 samples (based on dissolved results), at maximum 
concentrations of 1.9 g/L (total) and 0.46 μg/L (dissolved). In addition, mercury 
concentrations are below the MCL (2 g/L). Based on the maximum “total” 
concentration, the HQ is 0.5, which is within the EPA acceptable level and therefore 
mercury would not be identified as a risk driver. 

 Vanadium was detected above its adjusted RSL (18 g/L) in 4 of 15 samples (based on 
total results) and 3 of 15 samples (based on dissolved results), at maximum 
concentrations of 31.5 g/L (total) and 22.5 μg/L (dissolved). Based on the maximum 
“total” concentration, the HQ is 0.2, which is within the EPA acceptable level and 
vanadium would not be identified as a risk driver. 

Based on maximum detected concentrations of the eight groundwater constituents 
identified above, the cumulative groundwater ELCR is 2 x 10-4 and the maximum target 
organ-specific HI is 16 (see Table 3-4). The cumulative ELCR exceeds EPA’s acceptable risk 
range due to arsenic in groundwater; however, arsenic is below the MCL. Cumulative target 
organ-specific HIs exceed 1.0 due to manganese and cobalt.  

Cumulative Soil and Groundwater 
Potential cumulative risks from both residential soil and groundwater exposures were 
evaluated. As indicated on Table 3-4, the cumulative ELCR is 5 x 10-3 (due to 4,4’-DDD, 
Aroclor 1254, and dieldrin in soil and arsenic in groundwater) and multiple target organ-
specific HIs exceed 1 (due to Aroclor 1254 and dieldrin in soil, and cobalt and manganese in 
groundwater). 

Ecological Evaluation 
Based on site size and habitat characteristics, exposure of bioaccumulative chemicals to 
upper trophic level receptors (birds and mammals) was considered in addition to direct 
exposure of all detected chemicals to soil organisms (plants and invertebrates). Accordingly, 
the results of screening value exceedances for each of these receptor groups are evaluated. 
Eight inorganics (chromium, cobalt, copper, lead, selenium, vanadium, and zinc) exceeded 
ecological screening values and background UTLs in at least one surface soil sample 
collected at the site (Table 3-1). Mercury does not have a screening value for birds and 
mammals, but is bioaccumulative and detected above background and therefore retained 
for food web evaluation. The detected explosive, perchlorate, was also retained for food web 
evaluation. 
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Chromium, cobalt, copper, mercury, selenium, vanadium, and zinc exceeded soil screening 
values for soil organisms (plants and invertebrates). None of these constituents poses an 
unacceptable risk to plants and invertebrates based upon the following: 

 The waste was reportedly covered with 2 ft of soil when the trenches were full and an 
additional soil cover was added to the site when it was closed in 1978. The most 
significant ecological exposures typically occur within the top 2 ft of the soil column. 

 The site is heavily vegetated, with no signs of stressed vegetation. 

 Chromium exceeds the ecological screening value for soil organisms and background in 
2 of 57 samples across the site, at a maximum ratio to the background UTL of 1.57 (1.77 
to the ecological screening value) (Table 3-5). This information suggests exposures to 
chromium in surface soil on a site-wide basis are not significant ecologically relative to 
background. 

 Cobalt exceeds background in 4 of 57 samples across the site, at a maximum ratio to the 
background UTL of 1.23 (Table 3-5). The mean cobalt concentration (13.5 mg/kg) is 
comparable to the ecological screening value for soil organisms (13 mg/kg). The 
screening value, however, is based upon potential impacts to plants. As indicated above, 
the site is heavily vegetated and there is no sign of stress to plants. This information 
suggests exposures to cobalt in surface soil on a site-wide basis are not significant 
ecologically. 

 Copper exceeds the ecological screening value for soil organisms and background in 2 of 
57 samples across the site, at ratios of 2.07 (1.61 in the duplicate of this sample) and 1.54, 
respectively (Table 3-5). In addition, the mean copper concentration (38.6 mg/kg) is less 
than the ecological screening value for soil organisms (70 mg/kg). This information 
suggests exposures to copper in surface soil on a site-wide basis are not significant 
ecologically. 

 Mercury exceeds the ecological screening value for soil organisms in 1 of 57 samples 
across the site, at an HQ of 1.88 (Table 3-5). In addition, the mean mercury concentration 
(0.028 mg/kg) is less than the ecological screening value for soil organisms (0.10 
mg/kg). This information suggests exposures to mercury in surface soil on a site-wide 
basis are not significant ecologically. 

 Selenium exceeds the ecological screening value for soil organisms (0.52 mg/kg) in 35 of 
57 samples across the site, at a maximum HQ of 2.60 (Table 3-5). The soil organism 
screening value, however, is based on potential impacts to plants. As indicated in 
Section 3.1, the site is heavily vegetated and there is no sign of stress to plants. The 
maximum concentration is less than soil screening values based upon other receptors 
(e.g., 4.10 mg/kg for soil invertebrates). In addition, although the background UTL for 
selenium in these soil types is 0.51 mg/kg, selenium concentrations of up to 1.3 mg/kg 
were detected during the east Vieques background soil inorganics investigation in 
nearby soil types (CH2M HILL, 2007b). This suggests that the selenium concentrations 
detected at SWMU 1 (maximum of 1.35 mg/kg) may be within the range of background. 
This information suggests exposures to selenium in surface soil on a site-wide basis are 
not significant ecologically. 
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 Vanadium exceeds the ecological screening value for soil organisms in 8 of 57 samples 
across the site, at a maximum HQ of 1.51 (Table 3-5). Vanadium exceeds background in 
7 of 57 samples at a maximum ratio to the background UTL of 1.36. However, the mean 
vanadium concentration (96 mg/kg) is less than the ecological screening value for soil 
organisms (130 mg/kg). This information suggests that exposures to vanadium in 
surface soil on a site-wide basis are not significant ecologically or relative to 
background. 

 Zinc exceeds background and the ecological screening value for soil organisms in 3 of 
the 57 samples across the site, and the mean concentration (46.7 mg/kg) is less than the 
screening value (120 mg/kg) (Table 3-5). This suggests exposures to zinc in surface soil 
on a site-wide basis are not significant ecologically. 

Chromium, copper, lead, selenium, vanadium, and zinc exceeded screening values (Eco 
SSLs) protective of upper trophic level organisms. Vanadium is the only one of these 
constituents that potentially poses an unacceptable risk to birds and mammals based upon 
the following: 

 Chromium exceeded background and the Eco SSL for birds (26 mg/kg) in 2 of 57 
samples. Food web HQs (and calculations) based upon maximum (screening) and mean 
(baseline) chromium exposure doses for each target receptor are listed in Tables 3-6 
through 3-9. Based upon a comparison to NOAELs, the maximum exposure dose HQs 
exceeded one for the Norway rat, Indian mongoose, and pearly-eyed thrasher. However, 
the mean exposure dose HQs were less than one for all receptors. Therefore, lead does 
not pose an unacceptable risk to upper trophic level receptors based upon the decision 
rule in the ERA protocol (acceptable risk if the mean exposure HQ based on the MATC 
is less than one for all receptors). 

 Copper exceeded the Eco SSL for birds (28 mg/kg) in 4 of 57 samples. Food web HQs 
and calculations for each target receptor are listed in Tables 3-6 through 3-9. Based upon 
a comparison to NOAELs, the maximum exposure dose HQs exceeded one for the 
Norway rat, Indian mongoose, and pearly-eyed thrasher. However, the mean exposure 
dose HQs were less than one for all receptors. Therefore, copper does not pose an 
unacceptable risk to upper trophic level receptors based upon the decision rule in the 
draft final ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is 
less than one for all receptors). 

 Lead exceeded background and the Eco SSL for birds (11 mg/kg) in 8 of 57 samples. 
Food web HQs and calculations for each target receptor are listed in Tables 3-6 through 
3-9. Based upon a comparison to NOAELs, the maximum exposure dose HQs exceeded 
one for the Indian mongoose and pearly-eyed thrasher. However, the mean exposure 
dose HQs were less than one for all receptors. Therefore, lead does not pose an 
unacceptable risk to upper trophic level receptors based upon the decision rule in the 
ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is less than 
one for all receptors). 

 Selenium exceeded background and the Eco SSL for mammals (0.63 mg/kg) in 22 of 57 
samples. Food web HQs and calculations for each target receptor are listed in Tables 3-6 
through 3-9. Based upon a comparison to NOAELs, the maximum exposure dose HQs 
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exceeded one for the Norway rat and Indian mongoose. However, the mean exposure 
dose HQs were less than one for all receptors. Therefore, selenium does not pose an 
unacceptable risk to upper trophic level receptors based upon the decision rule in the 
ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is less than 
one for all receptors). 

 Mercury exceeded background in 2 of 57 samples. Food web HQs and calculations for 
each target receptor are listed in Tables 3-6 through 3-9. Based upon a comparison to 
NOAELs, the maximum exposure dose HQs exceeded one for the Norway rat, Indian 
mongoose, and pearly-eyed thrasher. However, the mean exposure dose HQs were less 
than one for all receptors. Therefore, mercury does not pose an unacceptable risk to 
upper trophic level receptors based upon the decision rule in the ERA protocol 
(acceptable risk if the mean exposure HQ based on the MATC is less than one for all 
receptors). 

 Vanadium exceeded background and the Eco SSL for birds (7.80 mg/kg) in 7 of 57 
samples. Food web HQs and calculations for each target receptor are listed in Tables 3-6 
through 3-9. Based upon a comparison to NOAELs, the maximum exposure dose HQ 
exceeded one for the pearly-eyed thrasher. The mean exposure dose HQ based on the 
MATC was greater than one (1.79), the defined threshold for a potential adverse effect in 
the draft final ERA protocol for this species. Thus, vanadium was retained as a COPC for 
terrestrial food web exposures. 

 Zinc exceeded background and the Eco SSL for birds (46 mg/kg) in 14 of 57 samples. 
Food web HQs and calculations for each target receptor are listed in Tables 3-6 through 
3-9. Based upon a comparison to NOAELs, the maximum exposure dose HQs exceeded 
one for the Norway rat, Indian mongoose, and pearly-eyed thrasher. However, the mean 
exposure dose HQs were less than one for all receptors. Therefore, zinc does not pose an 
unacceptable risk to upper trophic level receptors based upon the decision rule in the 
ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is less than 
one for all receptors). 

 Perchlorate was detected in 4 of 57 samples. Food web HQs and calculations for each 
target receptor are listed in Tables 3-6 through 3-9. Based upon a comparison to 
NOAELs, the maximum exposure dose HQs did not exceed one for any receptor. 
Therefore, perchlorate does not pose an unacceptable risk to upper trophic level 
receptors based upon the decision rule in the ERA protocol (acceptable risk if the mean 
exposure HQ based on the MATC is less than one for all receptors). 

Additional Comparisons 

 Six organic constituents (4-methylphenol, benzo(b)fluoranthene [B(b)F], pyridine, 
aroclor-1221, aroclor-1254, aroclor-1260) and seven inorganics (arsenic, chromium, 
cobalt, copper, lead, selenium, and vanadium) were detected in surface soil above SSLs 
at a DAF of 1 and background UTLs (for inorganics). None of the organics was detected 
in any of the groundwater samples. Further, of the seven inorganics, copper, lead, and 
selenium were not detected in dissolved-phase groundwater at concentrations above the 
adjusted tap water RSL and arsenic was not detected in groundwater at concentrations 
above its MCL. The above information suggests that the SSLs at a DAF of 1 are not 
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representative of leaching to groundwater. Further, the arsenic, cobalt, and vanadium 
concentrations in surface soil are very similar to their respective background 
concentrations 

 In subsurface soil, 10 organics (pentachlorophenol [PCP], 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, 
benzo(a)anthracene [BAA], dieldrin, endrin, endrin aldehyde, gamma-chlordane, 
aroclor-1254) and 15 inorganics (antimony, arsenic, barium, cadmium, chromium, 
cobalt, copper, iron, lead, manganese, nickel, selenium, silver, vanadium, and zinc) were 
detected at concentrations above the SSLs at a DAF of 1 and background UTLs (for 
inorganics). Nine of these 15 inorganics (barium, cadmium, copper, iron, lead, nickel, 
selenium, silver, and zinc) were not detected in groundwater at dissolved-phase 
concentrations above the adjusted tap water RSLs. None of the aforementioned 
inorganics was detected above its MCL, where applicable. In fact, no inorganic was 
detected in total or dissolved groundwater samples during the 2009 ESI above its MCL. 
As discussed above for surface soil, SSLs at a DAF of 1 are not accurate predictors for 
leaching to groundwater. 

It is also important to note that only a single well was installed and used to represent 
background inorganics concentrations in groundwater for SWMU 1. In actuality, 
background is represented by a range of concentrations because environmental media are 
not homogeneous. Therefore, the data from the background well at SWMU 1 (MW-13) 
represent a single point within that range of background concentrations for each inorganic 
constituent. It is noted that acetone, vinyl chloride, and perchlorate were detected in this 
well, so its use as a background well for inorganics comparisons may or may not be 
appropriate. However, given that SWMU 1 is an unlined landfill and that constituents other 
than inorganics in groundwater indicate the need for action at the site, whether MW-13 is an 
appropriate background well for inorganics comparisons is not relevant to the conclusion 
drawn for the site. 

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historic information (records, interviews, site inspections), as well as observations made 
during the test pitting activities, suggest SWMU 1 is a former landfill that received primarily 
municipal-type waste. Minor amounts of munitions-related debris were also identified at 
the site. The geophysical surveys have well-defined the boundaries of the landfill; test pits 
have well-characterized the depths and types of waste in the landfill, and the soil and 
groundwater samples collected across, adjacent, and downgradient of the landfill have well-
characterized the affects of the landfill on the surrounding media. Therefore, the spatial 
distribution of data associated with SWMU 1 indicates it has been sufficiently characterized 
to draw conclusions regarding the appropriate path forward, as discussed in Section 3.4.  

3.4 Conclusions and Recommendations 
Based on the information collected during the Phase I RFI and ESI, a presumptive remedy is 
warranted for SWMU 1. Implementation of a presumptive remedy for SWMU 1 is in 
accordance with the EPA (1996b) Directive Application of CERCLA Municipal Landfill 
Presumptive Remedy to Military Landfills, which states: 
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Presumptive remedies are preferred technologies for common categories of sites based on 
historical patterns of remedy selection and the U.S. Environmental Protection Agency's 
(EPA's) scientific and engineering evaluation of performance data on technology 
implementation. By streamlining site investigation and accelerating the remedy selection 
process, presumptive remedies are expected to ensure the consistent selection of remedial 
actions and reduce the cost and time required to clean up similar sites. 

EPA established source containment as the presumptive remedy for municipal landfill sites 
regulated under the Comprehensive Environmental Response, Compensation and Liability 
Act (CERCLA) in September of 1993 (see the directive Presumptive Remedy for CERCLA 
Municipal Landfill Sites). The municipal landfill presumptive remedy should also be 
applied to all appropriate military landfills. 

The presumptive remedy process involves streamlining of the remedial 
investigation/feasibility study (RI/FS) or, for non-time-critical removals, an Engineering 
Evaluation/ Cost Analysis (EE/CA) by:  

 Relying on existing data to the extent possible rather than characterizing landfill 
contents (limited or no landfill source investigation unless there is information 
indicating a need to investigate hot spots);  

 Conducting a streamlined risk assessment; and  
 Developing a focused feasibility study that analyzes only alternatives consisting of 

appropriate components of the presumptive remedy and, as required by the National 
Contingency Plan, the no action alternative.  

Table 3-10 summarizes the results of the decision analysis for SWMU 1. Evaluation of the 
surface soil data, collected from the cover material over the landfilled waste, suggests the 
soil is suitable for use as cover material. Evaluation of the subsurface soil data suggests 
there have been some releases from the waste to surrounding soil, primarily directly 
adjacent to the waste. Additionally, the groundwater data collected within and 
downgradient of the landfill boundary suggest there has been very little impact from 
contaminants within the landfill on the underlying groundwater.  

Based on the information presented above, the landfill boundaries, contents, and potentially 
released contaminants have been sufficiently characterized to proceed to a Streamlined 
RI/FS in accordance with the EPA 1990 Directive. The Streamlined RI will use existing data; 
the Streamlined FS will evaluate appropriate remedial options, in accordance with the 
following guidance, policy, and directives: 

- Application of the CERCLA Municipal Landfill Presumptive Remedy to Military Landfills 
(EPA, 1996b) 

- Streamlining the RI/FS for CERCLA Municipal Landfill Sites (USEPA, 1990) 
- Policy for Optimizing Remedial and Removal Actions Under the Environmental Restoration 

Programs (DoN, 2004) 
- Guidance for Optimizing Remedy Evaluation, Selection, and Design (NFESC, 2004) 
- Sustainable Environmental Remediation Fact Sheet (NAVFAC, 2009) 
- Consideration of Green and Sustainable Remediation Practices in the Defense Environmental 

Restoration Program (DoD, 2009) 
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Methylene chloride -- -- 11,000 1,250 1.3 11 U 10 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 10 U 11 U
Styrene -- -- 630,000 64,000 110 11 U 10 U 11 U 11 U 11 U 11 U 11 U 11 U 12 U 10 U 11 U

Semivolatile Organic Compounds (UG/KG)
4-Methylphenol -- -- 31,000 1,000 150 395 U 360 U 364 U 355 U 374 U 392 U 367 U 359 U 362 U 377 U 378 U
Benzo(a)anthracene -- -- 150 -- 10 395 U 360 U 364 U 355 U 374 U 392 U 367 U 359 U 362 U 377 U 378 U
Benzo(a)pyrene -- -- 15 -- 240 395 U 360 U 364 U 355 U 374 U 392 U 367 U 359 U 362 U 377 U 378 U
Benzo(b)fluoranthene -- -- 150 -- 35 395 U 360 U 364 U 355 U 374 U 392 U 367 U 359 U 362 U 377 U 378 U
Benzo(k)fluoranthene -- -- 1,500 -- 350 395 U 360 U 364 U 355 U 374 U 392 U 367 U 359 U 362 U 377 U 378 U
bis(2-Ethylhexyl)phthalate -- -- 35,000 30,000 1,400 395 U 360 U 364 U 355 U 374 U 392 U 367 U 359 U 362 U 377 U 378 U
Di-n-butylphthalate -- -- 610,000 40,000 9,200 395 U 360 U 364 U 355 U 374 U 392 U 367 U 359 U 362 U 377 U 378 U
Fluoranthene -- -- 230,000 -- 160,000 395 U 360 U 364 U 355 U 374 U 392 U 367 U 359 U 362 U 377 U 378 U
PAH HMW (Total) -- -- -- 1,100 -- 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U
PAH LMW (Total) -- -- -- 29,000 -- 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U
Pyridine -- -- 7,800 -- 13 395 U 360 U 364 U 355 U 374 U 392 UJ 367 UJ 359 UJ 362 UJ 377 U 378 UJ

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- -- 2,000 21 66 3.9 UJ 3.6 UJ 0.43 J 3.6 R 3.7 U 3.9 UJ 3.6 U 3.6 UJ 3.6 UJ 3.8 UJ 1.4 J
4,4'-DDE -- -- 1,400 21 47 3.9 UJ 0.29 J 6.1 J 0.83 R 0.34 J 8.8 J 0.21 J 1.0 J 0.70 J 29 J 25 J
4,4'-DDT -- -- 1,700 21 67 0.41 J 3.6 UJ 6.4 J 0.24 R 3.7 U 0.96 J 3.6 U 0.28 J 0.26 J 7.0 J 5.9 J
Aroclor-1221 -- -- 140 8,000 0.12 80 U 73 U 74 U 72 U 76 U 80 U 74 U 73 U 73 U 77 U 77 U
Aroclor-1248 -- -- 220 8,000 5.2 39 U 36 U 36 U 36 U 37 U 39 U 36 U 36 U 36 U 38 U 38 U
Aroclor-1254 -- -- 110 8,000 8.8 39 U 36 U 36 U 36 U 37 U 39 U 36 U 36 U 36 U 38 U 38 U
Aroclor-1260 -- -- 220 8,000 24 39 U 36 U 36 U 36 U 37 U 39 U 36 U 36 U 36 U 38 U 38 U
Dieldrin -- -- 30 4.9 0.170 3.9 UJ 3.6 UJ 3.6 U 3.6 R 3.7 U 3.9 UJ 3.6 U 3.6 UJ 3.6 UJ 3.8 UJ 3.8 UJ
Endrin ketone -- -- 1,800 1.95 81 3.9 UJ 3.6 UJ 3.6 UJ 3.6 R 3.7 UJ 3.9 UJ 3.6 UJ 3.6 UJ 3.6 UJ 3.8 UJ 3.8 UJ

Herbicides (UG/KG)
No Detections -- -- -- -- -- ND ND ND ND ND ND ND ND ND ND ND

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- -- -- NA NA NA NA NA NA NA 5.4 NA NA NA
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- -- NA NA NA NA NA NA NA 2.5 U NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- -- NA NA NA NA NA NA NA 2.5 U NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- -- -- NA NA NA NA NA NA NA 2.5 U NA NA NA
1,2,3,7,8-Pentachlorodibenzo-p-dioxin -- -- -- -- -- NA NA NA NA NA NA NA 1.0 U NA NA NA
Octachlorodibenzo-p-dioxin -- -- -- -- -- NA NA NA NA NA NA NA 51 NA NA NA
Total heptachlorodibenzo-p-dioxin -- -- -- -- -- NA NA NA NA NA NA NA 10 NA NA NA
Total hexachlorodibenzo-p-dioxin -- -- -- -- -- NA NA NA NA NA NA NA 2.5 U NA NA NA
Total pentachlorodibenzo-p-dioxin -- -- -- -- -- NA NA NA NA NA NA NA 1.0 U NA NA NA
Total tetrachlorodibenzo-p-dioxin -- -- -- -- -- NA NA NA NA NA NA NA 1.0 U NA NA NA

Explosives (UG/KG)
Perchlorate -- -- 5,500 1,000 -- 125 U 110 U 108 U 105 U 112 U 110 U 106 U 114 U 102 U 107 U 108 U

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
NJ - Presumptively present at approximate quantity

R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

CGW1SS101

CGW1FD01P-R01

02/04/04

CGW1SS10-R01

02/04/04

CGW1SS081

CGW1SS08-R01

02/04/04

CGW1SS091

CGW1SS09-R01

02/04/04

CGW1SS061

CGW1SS06-R01

02/04/04

CGW1SS071

CGW1SS07-R01

02/04/04

CGW1SS041

CGW1SS04-R01

02/04/04

CGW1SS051

CGW1SS05-R01

02/04/04

Table 3-1
Surface Soil Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

CGW1SS011

CGW1SS01-R01

02/04/04

CGW1SS021

CGW1SS02-R01

02/04/04

CGW1SS031

CGW1SS03-R01

02/04/04

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.
3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Background 
UTL (Kv)

Background 
UTL (Qa)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

CGW1SS101

CGW1FD01P-R01

02/04/04

CGW1SS10-R01

02/04/04

CGW1SS081

CGW1SS08-R01

02/04/04

CGW1SS091

CGW1SS09-R01

02/04/04

CGW1SS061

CGW1SS06-R01

02/04/04

CGW1SS071

CGW1SS07-R01

02/04/04

CGW1SS041

CGW1SS04-R01

02/04/04

CGW1SS051

CGW1SS05-R01

02/04/04

Table 3-1
Surface Soil Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

CGW1SS011

CGW1SS01-R01

02/04/04

CGW1SS021

CGW1SS02-R01

02/04/04

CGW1SS031

CGW1SS03-R01

02/04/04

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)
Background 

UTL (Kv)
Background 

UTL (Qa)

Total Metals (MG/KG)
Aluminum 35,000 35,000 7,700 -- 55,000 NA NA NA NA NA NA NA NA NA NA NA
Antimony 5.8 5.8 3.1 0.27 0.27 0.38 J 0.91 J 0.46 J 0.10 U 0.72 J 0.48 J 0.14 J 0.28 J 0.25 J 1.0 J 1.5 J
Arsenic 1.6 1.6 0.39 18 0.29 0.16 U 0.16 U 0.14 U 0.15 U 0.18 U 0.17 U 0.17 U 0.14 U 0.16 U 0.71 J 0.47 J
Barium 212 212 1,500 330 82 63 59 55 47 59 53 53 52 44 66 60
Beryllium 0.27 0.27 16 21 3.2 0.29 J 0.22 J 0.24 J 0.24 J 0.25 J 0.25 J 0.24 J 0.18 J 0.19 J 0.28 J 0.27 J
Cadmium 2.2 2.2 7.0 0.36 0.38 0.015 U 0.015 U 0.013 U 0.014 U 0.016 U 0.016 U 0.015 U 0.013 U 0.014 U 0.10 J 0.015 U
Calcium 8,840 11,900 -- -- -- NA NA NA NA NA NA NA NA NA NA NA
Chromium 72 72 0.29 26 0.00083 19 J 15 J 16 J 18 J 17 J 21 J 18 J 16 J 14 J 33 J 37 J
Cobalt 26 16 2.3 13 0.49 13 12 11 11 11 13 12 10 9.0 J 16 14
Copper 94 53 310 28 46 40 25 37 32 38 40 32 26 25 145 113
Cyanide 0.33 0.33 160 15.8 2.0 NA NA NA NA NA NA NA 0.15 UJ NA NA NA
Iron 43,200 38,100 5,500 -- 640 NA NA NA NA NA NA NA NA NA NA NA
Lead 5.4 5.4 400 11 27 7.2 7.1 10 6.9 9.9 11 4.3 3.5 4.3 37 35
Magnesium 22,200 22,200 -- -- -- NA NA NA NA NA NA NA NA NA NA NA
Manganese 1,630 1,630 180 220 57 NA NA NA NA NA NA NA NA NA NA NA
Mercury 0.057 0.057 0.78 0.10 0.57 0.032 J 0.018 J 0.020 J 0.020 J 0.025 J 0.051 0.021 J 0.011 J 0.015 J 0.043 0.039
Nickel 41 22 160 38 48 8.1 J 6.1 J 6.6 J 7.0 J 7.1 J 8.8 J 7.3 J 5.2 J 5.3 J 13 J 14 J
Potassium 5,270 5,270 -- -- -- NA NA NA NA NA NA NA NA NA NA NA
Selenium 0.51 0.51 39 0.52 0.26 0.65 J 0.54 J 0.33 J 0.52 J 0.75 J 0.68 J 0.86 J 0.21 U 0.32 J 0.82 J 0.33 J
Silver 0.22 0.22 39 4.2 1.6 0.028 U 0.028 U 0.024 U 0.026 U 0.031 U 0.030 U 0.029 U 0.025 U 0.027 U 0.032 J 0.045 J
Sodium 1,590 1,590 -- -- -- NA NA NA NA NA NA NA NA NA NA NA
Thallium 0.13 0.13 -- 1.0 0.14 1.5 J 0.79 J 1.1 J 0.44 J 0.99 J 1.1 J 0.62 J 1.0 J 0.99 J 0.97 J 1.3 J
Tin -- -- 4,700 -- 5,500 1.1 J 0.73 J 0.85 J 1.4 J 0.69 J 1.4 J 0.30 J 0.23 U 0.47 J 12 9.7 J
Vanadium 144 144 39 7.8 180 86 81 85 82 85 86 88 83 76 100 109
Zinc 32 32 2,400 46 680 48 26 37 26 36 47 27 23 23 243 209

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
NJ - Presumptively present at approximate quantity

R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram
1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.
3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Methylene chloride -- -- 11,000 1,250 1.3
Styrene -- -- 630,000 64,000 110

Semivolatile Organic Compounds (UG/KG)
4-Methylphenol -- -- 31,000 1,000 150
Benzo(a)anthracene -- -- 150 -- 10
Benzo(a)pyrene -- -- 15 -- 240
Benzo(b)fluoranthene -- -- 150 -- 35
Benzo(k)fluoranthene -- -- 1,500 -- 350
bis(2-Ethylhexyl)phthalate -- -- 35,000 30,000 1,400
Di-n-butylphthalate -- -- 610,000 40,000 9,200
Fluoranthene -- -- 230,000 -- 160,000
PAH HMW (Total) -- -- -- 1,100 --
PAH LMW (Total) -- -- -- 29,000 --
Pyridine -- -- 7,800 -- 13

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- -- 2,000 21 66
4,4'-DDE -- -- 1,400 21 47
4,4'-DDT -- -- 1,700 21 67
Aroclor-1221 -- -- 140 8,000 0.12
Aroclor-1248 -- -- 220 8,000 5.2
Aroclor-1254 -- -- 110 8,000 8.8
Aroclor-1260 -- -- 220 8,000 24
Dieldrin -- -- 30 4.9 0.170
Endrin ketone -- -- 1,800 1.95 81

Herbicides (UG/KG)
No Detections -- -- -- -- --

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin -- -- -- -- --
Octachlorodibenzo-p-dioxin -- -- -- -- --
Total heptachlorodibenzo-p-dioxin -- -- -- -- --
Total hexachlorodibenzo-p-dioxin -- -- -- -- --
Total pentachlorodibenzo-p-dioxin -- -- -- -- --
Total tetrachlorodibenzo-p-dioxin -- -- -- -- --

Explosives (UG/KG)
Perchlorate -- -- 5,500 1,000 --

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
NJ - Presumptively present at approximate quantity

R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

Table 3-1
Surface Soil Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.
3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Background 
UTL (Kv)

Background 
UTL (Qa)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

10 U 10 U 11 U 0.80 J 11 U 9.8 U 11 U 13 U 0.55 J 0.81 J 11 U
1.3 J 10 U 11 U 12 U 11 U 9.8 U 11 U 13 U 11 U 12 U 11 U

350 U 391 U 358 U 363 U 371 U 380 U 352 U 373 U 382 U 347 U 349 U
350 U 391 U 358 U 363 U 371 U 380 U 352 U 373 U 382 U 347 U 349 U
350 U 46 J 358 U 363 U 371 U 380 U 352 U 373 U 382 U 347 U 349 U
350 U 57 J 358 U 363 U 371 U 380 U 352 U 373 U 382 U 347 U 349 U
350 U 48 J 358 U 363 U 371 U 380 U 352 U 373 U 382 U 347 U 349 U
350 U 391 U 358 U 363 U 371 U 380 U 352 U 373 U 382 U 347 U 349 U
350 U 391 U 358 U 363 U 371 U 380 U 352 U 87 J 382 U 347 U 349 U
350 U 391 U 358 U 363 U 371 U 380 U 352 U 373 U 382 U 347 U 349 U

0 U 150 J 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U
0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U

350 U 391 U 358 U 363 U 371 U 380 U 352 U 373 U 382 U 347 U 349 U

0.17 J 3.9 R 1.8 J 3.6 U 3.7 UJ 3.8 U 0.16 J 3.7 U 3.8 U 3.5 U 3.5 U
1.3 J 4.1 J 130 J 0.33 J 1.3 J 1.4 J 3.2 J 7.5 J 3.8 U 3.5 U 3.5 U

0.50 J 1.6 J 22 J 0.26 J 0.67 J 0.74 J 0.51 J 1.8 J 3.8 U 3.5 U 3.5 U
71 U 79 U 15 J 73 U 75 UJ 77 U 71 U 76 U 77 U 71 U 71 U
35 U 39 U 1.8 J 36 U 37 UJ 38 U 35 U 37 U 38 U 35 U 35 U
35 U 39 U 29 NJ 36 U 37 UJ 38 U 35 U 37 U 38 U 35 U 35 U
35 U 39 UJ 56 36 U 37 UJ 38 U 35 U 37 U 38 U 35 U 35 U
3.5 UJ 3.9 R 36 U 3.6 U 3.7 UJ 3.8 U 3.5 U 3.7 U 3.8 U 3.5 U 3.5 U
3.5 UJ 3.9 UJ 36 UJ 3.6 UJ 3.7 UJ 3.8 UJ 3.5 UJ 3.7 UJ 3.8 UJ 3.5 UJ 3.5 UJ

ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA 18 NA NA NA NA
NA NA NA NA NA NA 2.5 U NA NA NA NA
NA NA NA NA NA NA 2.5 U NA NA NA NA
NA NA NA NA NA NA 2.5 U NA NA NA NA
NA NA NA NA NA NA 1.0 U NA NA NA NA
NA NA NA NA NA NA 130 NA NA NA NA
NA NA NA NA NA NA 33 NA NA NA NA
NA NA NA NA NA NA 12 NA NA NA NA
NA NA NA NA NA NA 4.2 NA NA NA NA
NA NA NA NA NA NA 4.9 NA NA NA NA

97 U 109 U 98 U 99 U 100 U 105 U 100 U 104 U 108 U 94 U 98 U

CGW1SS201

CGW1FD02P-R01

02/05/04

CGW1SS20-R01

02/05/04

CGW1SS181

CGW1SS18-R01

02/05/04

CGW1SS191

CGW1SS19-R01

02/05/04

CGW1SS161

CGW1SS16-R01

02/05/04

CGW1SS171

CGW1SS17-R01

02/04/04

CGW1SS141

CGW1SS14-R01

02/05/04

CGW1SS151

CGW1SS15-R01

02/05/04

CGW1SS121

CGW1SS12-R01

02/05/04

CGW1SS131

CGW1SS13-R01

02/05/04

CGW1SS111

CGW1SS11-R01

02/05/04
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 3-1
Surface Soil Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)
Background 

UTL (Kv)
Background 

UTL (Qa)

Total Metals (MG/KG)
Aluminum 35,000 35,000 7,700 -- 55,000
Antimony 5.8 5.8 3.1 0.27 0.27
Arsenic 1.6 1.6 0.39 18 0.29
Barium 212 212 1,500 330 82
Beryllium 0.27 0.27 16 21 3.2
Cadmium 2.2 2.2 7.0 0.36 0.38
Calcium 8,840 11,900 -- -- --
Chromium 72 72 0.29 26 0.00083
Cobalt 26 16 2.3 13 0.49
Copper 94 53 310 28 46
Cyanide 0.33 0.33 160 15.8 2.0
Iron 43,200 38,100 5,500 -- 640
Lead 5.4 5.4 400 11 27
Magnesium 22,200 22,200 -- -- --
Manganese 1,630 1,630 180 220 57
Mercury 0.057 0.057 0.78 0.10 0.57
Nickel 41 22 160 38 48
Potassium 5,270 5,270 -- -- --
Selenium 0.51 0.51 39 0.52 0.26
Silver 0.22 0.22 39 4.2 1.6
Sodium 1,590 1,590 -- -- --
Thallium 0.13 0.13 -- 1.0 0.14
Tin -- -- 4,700 -- 5,500
Vanadium 144 144 39 7.8 180
Zinc 32 32 2,400 46 680

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
NJ - Presumptively present at approximate quantity

R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram
1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.
3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

CGW1SS201

CGW1FD02P-R01

02/05/04

CGW1SS20-R01

02/05/04

CGW1SS181

CGW1SS18-R01

02/05/04

CGW1SS191

CGW1SS19-R01

02/05/04

CGW1SS161

CGW1SS16-R01

02/05/04

CGW1SS171

CGW1SS17-R01

02/04/04

CGW1SS141

CGW1SS14-R01

02/05/04

CGW1SS151

CGW1SS15-R01

02/05/04

CGW1SS121

CGW1SS12-R01

02/05/04

CGW1SS131

CGW1SS13-R01

02/05/04

CGW1SS111

CGW1SS11-R01

02/05/04

NA NA NA NA NA NA NA NA NA NA NA
0.68 J 0.63 J 0.66 J 0.66 J 1.3 J 0.63 J 0.40 J 1.0 J 0.70 J 0.60 J 0.48 J
0.42 J 0.40 J 0.11 U 0.14 U 0.14 U 0.27 J 1.8 J 0.17 J 0.13 U 0.12 U 0.10 U

80 J 61 J 92 J 49 J 43 J 50 J 50 47 J 49 J 59 J 41 J
0.22 J 0.26 J 0.20 J 0.22 J 0.20 J 0.26 J 0.40 J 0.24 J 0.22 J 0.20 J 0.19 J

0.011 U 0.013 U 0.010 U 0.013 U 0.013 U 0.013 U 0.014 U 0.011 U 0.012 U 0.011 U 0.0093 U
NA NA NA NA NA NA NA NA NA NA NA
24 J 16 J 11 J 14 J 14 J 18 J 50 J 18 J 14 J 10 J 9.3 J
12 J 10 J 9.4 J 8.6 J 8.9 J 11 J 20 10 J 9.4 J 11 J 6.8 J
28 36 31 24 35 31 38 40 25 21 18

NA NA NA NA NA NA 0.37 J NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
4.7 4.2 3.5 0.22 J 19 2.5 12 13 0.18 U 0.16 U 0.14 U
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

0.012 J 0.031 0.018 J 0.018 J 0.038 0.026 J 0.028 0.039 0.018 J 0.0091 J 0.0094 J
11 J 6.9 J 5.1 J 6.0 J 6.6 J 8.1 J 16 J 8.8 J 6.0 J 4.8 J 4.1 J

NA NA NA NA NA NA NA NA NA NA NA
0.20 J 0.94 0.49 J 0.34 J 0.48 J 0.66 J 0.34 J 0.39 J 0.69 J 0.27 J 0.38 J

0.020 U 0.052 J 0.019 U 0.024 U 0.024 U 0.026 J 0.027 U 0.021 U 0.022 U 0.021 U 0.018 U
NA NA NA NA NA NA NA NA NA NA NA
1.1 J 1.1 J 0.60 J 1.5 J 0.83 J 1.2 J 0.61 J 1.1 J 0.92 J 1.1 J 0.86 J

0.55 J 0.67 J 0.59 J 0.42 J 3.5 J 0.69 J 0.85 J 3.7 J 0.32 J 0.34 J 0.35 J
61 J 75 J 66 J 68 J 58 J 77 J 191 76 J 72 J 58 J 55 J
22 J 32 J 25 J 20 J 123 J 39 J 33 78 J 18 J 16 J 14 J
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Methylene chloride -- -- 11,000 1,250 1.3
Styrene -- -- 630,000 64,000 110

Semivolatile Organic Compounds (UG/KG)
4-Methylphenol -- -- 31,000 1,000 150
Benzo(a)anthracene -- -- 150 -- 10
Benzo(a)pyrene -- -- 15 -- 240
Benzo(b)fluoranthene -- -- 150 -- 35
Benzo(k)fluoranthene -- -- 1,500 -- 350
bis(2-Ethylhexyl)phthalate -- -- 35,000 30,000 1,400
Di-n-butylphthalate -- -- 610,000 40,000 9,200
Fluoranthene -- -- 230,000 -- 160,000
PAH HMW (Total) -- -- -- 1,100 --
PAH LMW (Total) -- -- -- 29,000 --
Pyridine -- -- 7,800 -- 13

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- -- 2,000 21 66
4,4'-DDE -- -- 1,400 21 47
4,4'-DDT -- -- 1,700 21 67
Aroclor-1221 -- -- 140 8,000 0.12
Aroclor-1248 -- -- 220 8,000 5.2
Aroclor-1254 -- -- 110 8,000 8.8
Aroclor-1260 -- -- 220 8,000 24
Dieldrin -- -- 30 4.9 0.170
Endrin ketone -- -- 1,800 1.95 81

Herbicides (UG/KG)
No Detections -- -- -- -- --

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin -- -- -- -- --
Octachlorodibenzo-p-dioxin -- -- -- -- --
Total heptachlorodibenzo-p-dioxin -- -- -- -- --
Total hexachlorodibenzo-p-dioxin -- -- -- -- --
Total pentachlorodibenzo-p-dioxin -- -- -- -- --
Total tetrachlorodibenzo-p-dioxin -- -- -- -- --

Explosives (UG/KG)
Perchlorate -- -- 5,500 1,000 --

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
NJ - Presumptively present at approximate quantity

R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

Table 3-1
Surface Soil Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.
3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Background 
UTL (Kv)

Background 
UTL (Qa)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

13 U 12 U 9.9 U 10 U 11 U 11 U 10 U 10 U 11 U 10 U 11 U 12 U
13 U 12 U 9.9 U 10 U 11 U 11 U 10 U 10 U 11 U 10 U 11 U 12 U

388 U 363 U 377 U 378 U 304 J 365 U 365 U 354 U 374 U 353 U 342 U 373 U
388 U 363 U 377 U 378 U 368 U 365 U 365 U 354 U 374 U 353 U 342 U 373 U
388 U 363 U 377 U 378 U 368 U 365 U 365 U 354 U 374 U 353 U 342 U 373 U
388 U 363 U 377 U 378 U 368 U 365 U 365 U 354 U 374 U 353 U 342 U 373 U
388 U 363 U 377 U 378 U 368 U 365 U 365 U 354 U 374 U 353 U 342 U 373 U
118 J 363 U 377 U 378 U 368 U 365 U 80 J 354 U 374 U 353 U 342 U 373 U
388 U 363 U 377 U 378 U 368 U 365 U 365 U 354 U 374 U 353 U 342 U 373 U
388 U 363 U 377 U 378 U 368 U 365 U 365 U 354 U 374 U 353 U 342 U 373 U

0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U
0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U

388 U 363 U 377 U 378 U 368 UJ 365 U 365 U 354 U 374 U 353 U 342 U 373 U

3.9 U 3.6 UJ 2.9 J 2.3 J 3.7 UJ 3.7 U 0.22 J 3.5 U 3.8 UJ 3.6 U 3.4 U 3.7 U
0.87 J 14 J 140 J 44 J 2.8 J 7.1 J 4.8 J 0.27 J 2.3 J 3.6 U 3.4 U 3.7 U
0.53 J 3.8 J 47 J 31 J 0.83 J 3.7 U 0.55 J 3.5 U 0.70 J 3.6 U 3.4 U 3.7 U

79 U 74 U 76 U 76 U 74 U 75 U 75 U 72 U 76 U 72 U 70 U 76 U
39 U 36 U 38 U 38 U 37 U 37 U 37 U 35 U 38 U 36 U 34 U 37 U
39 U 36 U 38 U 38 U 37 U 37 U 37 U 35 U 38 U 36 U 34 U 37 U
39 U 36 U 38 U 38 U 37 UJ 37 U 37 U 35 U 38 U 36 U 34 U 37 U
3.9 U 3.6 UJ 3.8 U 3.8 UJ 3.7 UJ 3.7 U 3.7 UJ 3.5 U 3.8 UJ 3.6 U 3.4 U 3.7 U
3.9 UJ 4.9 J 3.8 U 3.8 UJ 3.7 UJ 3.7 U 3.7 UJ 3.5 U 3.8 UJ 3.6 U 3.4 U 3.7 U

ND ND ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

106 U 103 U 114 U 107 U 108 U 103 U 105 U 104 U 108 U 103 U 104 U 107 U

CGW1SS301

CGW1FD03P-R01

02/09/04

CGW1SS30-R01

02/09/04

CGW1SS311

CGW1SS31-R01

02/09/04

CGW1SS281

CGW1SS28-R01

02/09/04

CGW1SS291

CGW1SS29-R01

02/09/04

CGW1SS261

CGW1SS26-R01

02/09/04

CGW1SS273

CGW1SS27-R01

02/09/04

CGW1SS241

CGW1SS24-R01

02/09/04

CGW1SS251

CGW1SS25-R01

02/09/04

CGW1SS221

CGW1SS22-R01

02/05/04

CGW1SS231

CGW1SS23-R01

02/09/04

CGW1SS211

CGW1SS21-R01

02/05/04

ES051710192043TPA / 10160001 Page 5 of 12



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 3-1
Surface Soil Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)
Background 

UTL (Kv)
Background 

UTL (Qa)

Total Metals (MG/KG)
Aluminum 35,000 35,000 7,700 -- 55,000
Antimony 5.8 5.8 3.1 0.27 0.27
Arsenic 1.6 1.6 0.39 18 0.29
Barium 212 212 1,500 330 82
Beryllium 0.27 0.27 16 21 3.2
Cadmium 2.2 2.2 7.0 0.36 0.38
Calcium 8,840 11,900 -- -- --
Chromium 72 72 0.29 26 0.00083
Cobalt 26 16 2.3 13 0.49
Copper 94 53 310 28 46
Cyanide 0.33 0.33 160 15.8 2.0
Iron 43,200 38,100 5,500 -- 640
Lead 5.4 5.4 400 11 27
Magnesium 22,200 22,200 -- -- --
Manganese 1,630 1,630 180 220 57
Mercury 0.057 0.057 0.78 0.10 0.57
Nickel 41 22 160 38 48
Potassium 5,270 5,270 -- -- --
Selenium 0.51 0.51 39 0.52 0.26
Silver 0.22 0.22 39 4.2 1.6
Sodium 1,590 1,590 -- -- --
Thallium 0.13 0.13 -- 1.0 0.14
Tin -- -- 4,700 -- 5,500
Vanadium 144 144 39 7.8 180
Zinc 32 32 2,400 46 680

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
NJ - Presumptively present at approximate quantity

R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram
1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.
3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

CGW1SS301

CGW1FD03P-R01

02/09/04

CGW1SS30-R01

02/09/04

CGW1SS311

CGW1SS31-R01

02/09/04

CGW1SS281

CGW1SS28-R01

02/09/04

CGW1SS291

CGW1SS29-R01

02/09/04

CGW1SS261

CGW1SS26-R01

02/09/04

CGW1SS273

CGW1SS27-R01

02/09/04

CGW1SS241

CGW1SS24-R01

02/09/04

CGW1SS251

CGW1SS25-R01

02/09/04

CGW1SS221

CGW1SS22-R01

02/05/04

CGW1SS231

CGW1SS23-R01

02/09/04

CGW1SS211

CGW1SS21-R01

02/05/04

NA NA NA NA NA NA NA NA NA NA NA NA
0.58 J 0.52 J 1.5 J 1.8 J 1.4 J 1.2 J 0.89 J 0.72 J 0.65 J 0.88 J 0.54 J 1.4 J
0.14 U 0.12 U 0.91 J 0.71 J 0.58 J 1.1 J 0.33 J 0.11 U 0.18 J 0.13 U 0.12 U 1.4 J

61 J 54 J 75 J 75 J 56 J 86 J 57 J 51 J 67 J 37 J 30 J 66 J
0.28 J 0.26 J 0.28 J 0.28 J 0.34 J 0.43 J 0.28 J 0.22 J 0.28 J 0.21 J 0.17 J 0.38 J

0.012 U 0.011 U 0.18 J 0.31 J 0.012 U 0.11 J 0.012 U 0.010 U 0.012 U 0.057 U 0.055 U 0.011 U
NA NA NA NA NA NA NA NA NA NA NA NA
16 J 17 J 31 J 31 J 30 J 31 J 25 J 17 J 22 J 15 J 13 J 80 J
11 J 13 J 14 J 13 J 13 J 17 J 10 J 12 J 14 J 12 J 8.3 J 32 J
34 30 47 J 41 J 56 J 35 J 29 J 26 J 40 J 34 J 23 J 29 J

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
1.7 0.87 17 11 7.9 0.63 2.6 1.1 3.2 0.86 U 0.81 U 0.82 U
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

0.033 0.015 J 0.020 J 0.19 0.041 0.029 0.026 0.018 J 0.024 J 0.007 J 0.007 J 0.055
7.6 J 7.7 J 17 J 18 J 15 J 16 J 11 J 6.2 J 9.8 J 6.9 J 4.8 J 24 J
NA NA NA NA NA NA NA NA NA NA NA NA

0.74 J 0.52 J 0.80 0.61 J 0.88 0.97 0.85 0.63 J 0.91 0.38 J 0.34 J 1.4
0.032 J 0.022 U 0.020 U 0.018 U 0.032 J 0.023 U 0.022 J 0.020 U 0.022 U 0.022 U 0.021 U 0.021 U

NA NA NA NA NA NA NA NA NA NA NA NA
1.3 J 0.88 J 0.099 U 4.0 J 0.11 U 4.4 J 0.44 J 0.44 J 0.11 U 0.69 J 0.61 J 2.9 J

0.92 J 0.37 J 138 J 2.3 J 4.6 J 15 J 1.1 J 0.94 J 1.1 J 0.78 J 0.54 J 1.0 J
75 J 74 J 90 J 95 J 89 J 123 J 89 J 77 J 89 J 91 J 78 J 191 J
31 J 24 J 76 J 521 J 67 J 23 J 44 J 22 J 47 J 16 J 14 J 21 J
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Methylene chloride -- -- 11,000 1,250 1.3
Styrene -- -- 630,000 64,000 110

Semivolatile Organic Compounds (UG/KG)
4-Methylphenol -- -- 31,000 1,000 150
Benzo(a)anthracene -- -- 150 -- 10
Benzo(a)pyrene -- -- 15 -- 240
Benzo(b)fluoranthene -- -- 150 -- 35
Benzo(k)fluoranthene -- -- 1,500 -- 350
bis(2-Ethylhexyl)phthalate -- -- 35,000 30,000 1,400
Di-n-butylphthalate -- -- 610,000 40,000 9,200
Fluoranthene -- -- 230,000 -- 160,000
PAH HMW (Total) -- -- -- 1,100 --
PAH LMW (Total) -- -- -- 29,000 --
Pyridine -- -- 7,800 -- 13

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- -- 2,000 21 66
4,4'-DDE -- -- 1,400 21 47
4,4'-DDT -- -- 1,700 21 67
Aroclor-1221 -- -- 140 8,000 0.12
Aroclor-1248 -- -- 220 8,000 5.2
Aroclor-1254 -- -- 110 8,000 8.8
Aroclor-1260 -- -- 220 8,000 24
Dieldrin -- -- 30 4.9 0.170
Endrin ketone -- -- 1,800 1.95 81

Herbicides (UG/KG)
No Detections -- -- -- -- --

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin -- -- -- -- --
Octachlorodibenzo-p-dioxin -- -- -- -- --
Total heptachlorodibenzo-p-dioxin -- -- -- -- --
Total hexachlorodibenzo-p-dioxin -- -- -- -- --
Total pentachlorodibenzo-p-dioxin -- -- -- -- --
Total tetrachlorodibenzo-p-dioxin -- -- -- -- --

Explosives (UG/KG)
Perchlorate -- -- 5,500 1,000 --

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
NJ - Presumptively present at approximate quantity

R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

Table 3-1
Surface Soil Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.
3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Background 
UTL (Kv)

Background 
UTL (Qa)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

10 U 12 U 11 U 12 U 12 U 12 U 11 U 12 U 11 U 10 U 10 U 0.64 J
10 U 12 U 11 U 12 U 12 U 12 U 11 U 12 U 11 U 10 U 10 U 10 U

755 369 U 356 U 367 U 371 U 368 U 362 U 371 U 373 U 374 U 354 U 340 U
342 U 369 U 356 U 367 U 371 U 368 U 362 U 371 U 373 U 374 U 354 U 340 U
342 U 369 U 356 U 367 U 371 U 368 U 362 U 371 U 373 U 374 U 354 U 340 U
342 U 369 U 356 U 367 U 371 U 368 U 362 U 371 U 373 U 374 U 354 U 340 U
342 U 369 U 356 U 367 U 371 U 368 U 362 U 371 U 373 U 374 U 354 U 340 U
342 U 369 U 356 U 367 U 371 U 368 U 362 U 371 U 373 U 374 U 354 U 340 U
342 U 369 U 356 U 367 U 371 U 368 U 362 U 371 U 373 U 374 U 354 U 340 U
342 U 369 U 356 U 367 U 371 U 368 U 362 U 371 U 373 U 374 U 354 U 340 U

0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U
0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U

342 U 369 U 356 U 367 U 371 U 368 U 362 U 371 U 373 U 374 U 354 U 340 U

3.4 U 3.7 U 3.6 U 3.7 U 3.7 U 3.7 U 3.6 U 3.7 U 3.8 U 3.8 U 3.6 U 3.4 U
19 J 0.31 J 0.28 J 3.7 U 3.7 U 2.4 J 0.10 J 24 J 1.1 J 1.5 J 0.67 J 3.4 U
1.8 J 3.7 U 0.22 J 3.7 U 3.7 UJ 3.7 UJ 3.6 UJ 14 J 0.44 J 0.64 J 0.54 J 3.4 UJ
69 U 75 U 72 U 74 U 76 U 75 U 74 U 75 U 76 U 76 U 73 U 70 U
34 U 37 U 36 U 37 U 37 U 37 U 36 U 37 U 38 U 38 U 36 U 34 U
34 U 37 U 36 U 37 U 37 U 37 U 36 U 37 U 38 U 38 U 36 U 34 U
34 U 21 J 36 U 37 U 37 U 37 U 36 U 37 U 38 U 38 U 36 U 34 U
3.4 U 3.7 U 3.6 U 3.7 U 3.7 U 3.7 U 3.6 U 3.7 U 3.8 U 3.8 U 3.6 U 3.4 U
3.4 U 3.7 UJ 3.6 U 3.7 UJ 3.7 U 3.7 U 3.6 U 3.7 U 3.8 U 3.8 U 3.6 U 3.4 U

ND ND ND ND ND ND ND ND ND ND ND ND

NA 141 NA 236 NA NA NA NA NA NA NA NA
NA 2.5 U NA 3.0 NA NA NA NA NA NA NA NA
NA 3.2 NA 7.3 NA NA NA NA NA NA NA NA
NA 3.8 NA 13 NA NA NA NA NA NA NA NA
NA 1.0 U NA 1.6 NA NA NA NA NA NA NA NA
NA 1,120 NA 2,950 NA NA NA NA NA NA NA NA
NA 256 NA 456 NA NA NA NA NA NA NA NA
NA 32 NA 65 NA NA NA NA NA NA NA NA
NA 1.7 NA 8.5 NA NA NA NA NA NA NA NA
NA 2.3 NA 3.5 NA NA NA NA NA NA NA NA

109 U 100 U 117 U 104 U 103 U 99 U 103 U 120 U 109 U 104 U 103 U 94 U

CGW1SS402 CGW1SS422

CGW1SS42-R01

02/10/04

CGW1FD04P-R01

02/10/04

CGW1SS40-R01

02/10/04

CGW1SS411

CGW1SS41-R01

02/10/04

CGW1SS381

CGW1SS38-R01

02/10/04

CGW1SS393

CGW1SS39-R01

02/10/04

CGW1SS362

CGW1SS36-R01

02/10/04

CGW1SS372

CGW1SS37-R01

02/10/04

CGW1SS341

CGW1SS34-R01

02/09/04

CGW1SS352

CGW1SS35-R01

02/04/04

CGW1SS322

CGW1SS32-R01

02/09/04

CGW1SS333

CGW1SS33-R01

02/04/04
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 3-1
Surface Soil Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)
Background 

UTL (Kv)
Background 

UTL (Qa)

Total Metals (MG/KG)
Aluminum 35,000 35,000 7,700 -- 55,000
Antimony 5.8 5.8 3.1 0.27 0.27
Arsenic 1.6 1.6 0.39 18 0.29
Barium 212 212 1,500 330 82
Beryllium 0.27 0.27 16 21 3.2
Cadmium 2.2 2.2 7.0 0.36 0.38
Calcium 8,840 11,900 -- -- --
Chromium 72 72 0.29 26 0.00083
Cobalt 26 16 2.3 13 0.49
Copper 94 53 310 28 46
Cyanide 0.33 0.33 160 15.8 2.0
Iron 43,200 38,100 5,500 -- 640
Lead 5.4 5.4 400 11 27
Magnesium 22,200 22,200 -- -- --
Manganese 1,630 1,630 180 220 57
Mercury 0.057 0.057 0.78 0.10 0.57
Nickel 41 22 160 38 48
Potassium 5,270 5,270 -- -- --
Selenium 0.51 0.51 39 0.52 0.26
Silver 0.22 0.22 39 4.2 1.6
Sodium 1,590 1,590 -- -- --
Thallium 0.13 0.13 -- 1.0 0.14
Tin -- -- 4,700 -- 5,500
Vanadium 144 144 39 7.8 180
Zinc 32 32 2,400 46 680

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
NJ - Presumptively present at approximate quantity

R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram
1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.
3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

CGW1SS402 CGW1SS422

CGW1SS42-R01

02/10/04

CGW1FD04P-R01

02/10/04

CGW1SS40-R01

02/10/04

CGW1SS411

CGW1SS41-R01

02/10/04

CGW1SS381

CGW1SS38-R01

02/10/04

CGW1SS393

CGW1SS39-R01

02/10/04

CGW1SS362

CGW1SS36-R01

02/10/04

CGW1SS372

CGW1SS37-R01

02/10/04

CGW1SS341

CGW1SS34-R01

02/09/04

CGW1SS352

CGW1SS35-R01

02/04/04

CGW1SS322

CGW1SS32-R01

02/09/04

CGW1SS333

CGW1SS33-R01

02/04/04

NA NA NA NA NA NA NA NA NA NA NA NA
4.1 J 0.12 J 0.66 J 0.48 J 0.19 J 3.3 J 0.40 J 0.50 J 0.40 J 0.42 J 0.15 J 0.17 J
2.7 0.15 U 0.12 U 3.3 0.76 J 1.1 J 0.74 J 2.0 1.1 J 1.2 0.79 J 0.94 J
70 J 61 48 J 92 61 76 45 106 67 49 53 30

0.32 J 0.27 J 0.21 J 0.40 J 0.25 J 0.28 J 0.21 J 0.35 J 0.27 J 0.25 J 0.20 J 0.19 J
0.011 U 0.013 U 0.011 U 0.13 J 0.012 U 0.012 U 0.011 U 0.012 U 0.010 U 0.0087 U 0.010 U 0.010 U

NA NA NA NA NA NA NA NA NA NA NA NA
113 J 21 J 18 J 63 J 20 J 18 J 13 J 39 J 27 J 24 J 14 J 10 J
18 J 12 9.4 J 26 11 16 8.7 20 13 8.5 9.8 6.4 J

130 J 49 24 J 40 28 61 37 39 40 31 22 20
NA 0.60 J NA 0.44 J NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
23 6.3 4.6 9.5 2.8 4.8 3.5 8.7 4.9 3.8 3.2 2.7

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

0.048 0.020 J 0.014 J 0.059 0.018 J 0.032 0.021 J 0.037 0.020 J 0.018 J 0.017 J 0.010 J
32 J 8.3 J 5.9 J 23 J 7.8 7.7 5.6 J 21 10 7.6 5.4 4.3 J

NA NA NA NA NA NA NA NA NA NA NA NA
0.56 J 0.47 J 0.62 J 1.1 0.56 J 0.54 J 0.51 J 0.53 J 0.38 J 0.48 J 0.45 J 0.59 J

0.075 J 0.025 U 0.021 U 0.029 U 0.023 U 0.022 U 0.021 U 0.36 J 0.019 U 0.016 U 0.019 U 0.019 U
NA NA NA NA NA NA NA NA NA NA NA NA

0.10 U 0.74 J 0.29 J 0.15 U 1.3 J 1.4 J 1.7 1.8 1.3 J 0.78 J 0.88 J 0.84 J
6.3 J 0.91 J 0.74 J 1.8 J 0.33 J 0.27 J 0.50 J 0.57 J 0.38 J 0.97 J 0.18 U 0.18 U
143 J 80 79 J 192 78 90 79 116 93 90 72 61
73 J 40 21 J 62 19 J 29 J 22 J 37 J 52 J 55 J 18 J 15 J
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Methylene chloride -- -- 11,000 1,250 1.3
Styrene -- -- 630,000 64,000 110

Semivolatile Organic Compounds (UG/KG)
4-Methylphenol -- -- 31,000 1,000 150
Benzo(a)anthracene -- -- 150 -- 10
Benzo(a)pyrene -- -- 15 -- 240
Benzo(b)fluoranthene -- -- 150 -- 35
Benzo(k)fluoranthene -- -- 1,500 -- 350
bis(2-Ethylhexyl)phthalate -- -- 35,000 30,000 1,400
Di-n-butylphthalate -- -- 610,000 40,000 9,200
Fluoranthene -- -- 230,000 -- 160,000
PAH HMW (Total) -- -- -- 1,100 --
PAH LMW (Total) -- -- -- 29,000 --
Pyridine -- -- 7,800 -- 13

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- -- 2,000 21 66
4,4'-DDE -- -- 1,400 21 47
4,4'-DDT -- -- 1,700 21 67
Aroclor-1221 -- -- 140 8,000 0.12
Aroclor-1248 -- -- 220 8,000 5.2
Aroclor-1254 -- -- 110 8,000 8.8
Aroclor-1260 -- -- 220 8,000 24
Dieldrin -- -- 30 4.9 0.170
Endrin ketone -- -- 1,800 1.95 81

Herbicides (UG/KG)
No Detections -- -- -- -- --

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin -- -- -- -- --
Octachlorodibenzo-p-dioxin -- -- -- -- --
Total heptachlorodibenzo-p-dioxin -- -- -- -- --
Total hexachlorodibenzo-p-dioxin -- -- -- -- --
Total pentachlorodibenzo-p-dioxin -- -- -- -- --
Total tetrachlorodibenzo-p-dioxin -- -- -- -- --

Explosives (UG/KG)
Perchlorate -- -- 5,500 1,000 --

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
NJ - Presumptively present at approximate quantity

R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

Table 3-1
Surface Soil Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.
3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Background 
UTL (Kv)

Background 
UTL (Qa)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

11 U 0.59 J 12 U 11 U 11 U 11 U 14 U 11 U 10 U 35 U 30 U
11 U 11 U 12 U 11 U 11 U 11 U 14 U 11 U 10 U 7.0 U 6.0 U

366 U 386 U 372 U 363 U 374 U 360 U 378 U 362 U 361 U NA NA
366 U 386 U 372 U 363 U 374 U 360 U 378 U 362 U 361 U 5.9 J 5.5 J
366 U 386 U 372 U 363 U 374 U 360 U 378 U 362 U 361 U 27 U 25 U
366 U 386 U 372 U 363 U 374 U 360 U 378 U 362 U 361 U 27 U 25 U
366 U 386 U 372 U 363 U 374 U 360 U 378 U 362 U 361 U 27 UJ 25 UJ
366 U 386 U 372 U 363 U 130 J 360 U 378 U 362 U 361 U 260 J 120 R
366 U 386 U 372 U 363 U 374 U 360 U 378 U 362 U 361 U 130 UJ 120 UJ
366 U 386 U 372 U 363 U 374 U 360 U 378 U 362 U 361 U 27 U 25 U

0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 5.9 J 5.5 J
0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U

366 U 386 U 29 J 363 U 374 U 360 U 378 U 362 U 361 U NA NA

3.7 U 3.9 U 3.7 U 3.6 U 3.7 U 3.6 UJ 3.8 U 5.6 J 6.2 J 4.4 U 4.1 U
3.7 U 1.8 J 0.42 J 2.7 J 0.70 J 0.71 J 0.76 J 180 190 4.4 U 4.1 U
3.7 UJ 1.2 J 0.67 J 2.7 J 3.7 UJ 3.6 UJ 0.39 J 58 J 49 J 4.4 U 4.1 U
74 U 79 U 76 U 74 U 76 U 74 U 77 U 74 U 74 U 40 U 38 U
37 U 39 U 37 U 36 U 37 U 36 U 38 U 36 U 36 U 39 U 36 U
37 U 39 U 37 U 36 U 37 U 36 U 38 U 36 U 36 U 28 U 26 U
37 U 39 U 37 U 36 U 37 U 36 U 38 U 36 U 36 U 23 U 21 U
3.7 U 3.9 U 3.7 U 3.6 U 3.7 U 3.6 UJ 3.8 U 3.6 U 3.6 U 4.4 U 4.1 U
3.7 U 3.9 U 3.7 U 3.6 U 3.7 U 3.6 UJ 3.8 U 3.6 U 3.6 U 4.4 U 4.1 U

ND ND ND ND ND ND ND ND ND NA NA

NA NA NA NA NA 56 NA NA NA NA NA
NA NA NA NA NA 2.5 U NA NA NA NA NA
NA NA NA NA NA 2.5 U NA NA NA NA NA
NA NA NA NA NA 2.5 U NA NA NA NA NA
NA NA NA NA NA 1.0 U NA NA NA NA NA
NA NA NA NA NA 512 NA NA NA NA NA
NA NA NA NA NA 99 NA NA NA NA NA
NA NA NA NA NA 11 NA NA NA NA NA
NA NA NA NA NA 1.0 U NA NA NA NA NA
NA NA NA NA NA 1.0 U NA NA NA NA NA

117 U 120 U 104 U 108 U 123 U 101 U 125 U 112 U 117 U 0.52 J 0.58 J

02/10/04

CGW1SS501

CGW1SS50-R01

02/26/09

VEW01-SO211

VEW01-SS21P-01-0209

CGW1SS482

CGW1SS48-R01

02/04/04 02/10/04

VEW01-SS21-01-0209

02/26/09

CGW1SS492

CGW1SS49-R01

02/10/04

CGW1FD05P-R01

CGW1SS462

CGW1SS46-R01

02/10/04

CGW1SS472

CGW1SS47-R01

02/10/04

CGW1SS442

CGW1SS44-R01

02/10/04

CGW1SS452

CGW1SS45-R01

02/10/04

CGW1SS432

CGW1SS43-R01

02/10/04
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 3-1
Surface Soil Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)
Background 

UTL (Kv)
Background 

UTL (Qa)

Total Metals (MG/KG)
Aluminum 35,000 35,000 7,700 -- 55,000
Antimony 5.8 5.8 3.1 0.27 0.27
Arsenic 1.6 1.6 0.39 18 0.29
Barium 212 212 1,500 330 82
Beryllium 0.27 0.27 16 21 3.2
Cadmium 2.2 2.2 7.0 0.36 0.38
Calcium 8,840 11,900 -- -- --
Chromium 72 72 0.29 26 0.00083
Cobalt 26 16 2.3 13 0.49
Copper 94 53 310 28 46
Cyanide 0.33 0.33 160 15.8 2.0
Iron 43,200 38,100 5,500 -- 640
Lead 5.4 5.4 400 11 27
Magnesium 22,200 22,200 -- -- --
Manganese 1,630 1,630 180 220 57
Mercury 0.057 0.057 0.78 0.10 0.57
Nickel 41 22 160 38 48
Potassium 5,270 5,270 -- -- --
Selenium 0.51 0.51 39 0.52 0.26
Silver 0.22 0.22 39 4.2 1.6
Sodium 1,590 1,590 -- -- --
Thallium 0.13 0.13 -- 1.0 0.14
Tin -- -- 4,700 -- 5,500
Vanadium 144 144 39 7.8 180
Zinc 32 32 2,400 46 680

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
NJ - Presumptively present at approximate quantity

R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram
1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.
3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

02/10/04

CGW1SS501

CGW1SS50-R01

02/26/09

VEW01-SO211

VEW01-SS21P-01-0209

CGW1SS482

CGW1SS48-R01

02/04/04 02/10/04

VEW01-SS21-01-0209

02/26/09

CGW1SS492

CGW1SS49-R01

02/10/04

CGW1FD05P-R01

CGW1SS462

CGW1SS46-R01

02/10/04

CGW1SS472

CGW1SS47-R01

02/10/04

CGW1SS442

CGW1SS44-R01

02/10/04

CGW1SS452

CGW1SS45-R01

02/10/04

CGW1SS432

CGW1SS43-R01

02/10/04

NA NA NA NA NA NA NA NA NA 16,900 20,200
0.23 J 0.57 J 0.64 J 1.1 J 0.53 J 0.28 J 0.20 J 0.38 J 0.36 J 0.060 J 0.070 J
0.76 J 1.2 J 2.2 4.3 1.1 J 0.92 J 0.72 J 0.89 J 0.77 J 0.82 0.82

52 63 95 74 59 70 67 57 59 38 J 54 J
0.25 J 0.29 J 0.29 J 0.44 J 0.27 J 0.25 J 0.27 J 0.26 J 0.23 J 0.26 0.29

0.011 U 0.012 U 0.012 U 0.011 U 0.012 U 0.014 U 0.013 U 0.010 U 0.011 U 0.030 J 0.030 J
NA NA NA NA NA NA NA NA NA 3,510 4,240
15 J 24 J 58 J 58 J 20 J 23 J 17 J 23 J 17 J 23 26
9.6 12 27 23 11 14 12 10 10 9.5 12
25 53 42 55 32 41 35 33 31 25 J 39 J

NA NA NA NA NA 0.28 J NA NA NA 0.79 U 0.66 U
NA NA NA NA NA NA NA NA NA 27,700 33,000
2.1 6.0 4.9 12 4.4 5.4 3.8 5.1 5.0 1.2 1.4
NA NA NA NA NA NA NA NA NA 4,050 J 5,550 J
NA NA NA NA NA NA NA NA NA 297 J 421 J

0.023 J 0.027 J 0.033 0.021 J 0.024 J 0.017 J 0.037 0.029 J 0.026 J 0.037 U 0.010 J
6.4 9.7 34 22 8.2 8.8 J 7.8 8.7 7.1 8.5 J 12 J
NA NA NA NA NA NA NA NA NA 1,260 J 1,640 J

0.66 J 0.58 J 0.80 J 0.62 J 0.66 J 0.65 J 0.57 J 0.41 J 0.52 J 0.42 U 0.50 U
0.021 U 0.023 U 0.023 U 0.022 U 0.022 U 0.037 J 0.025 U 0.020 U 0.022 U 0.084 U 0.10 U

NA NA NA NA NA NA NA NA NA 282 336
1.2 J 1.3 J 1.5 J 3.1 1.3 J 0.13 U 1.6 J 1.9 1.3 J 0.084 U 0.10 U

0.24 J 0.52 J 0.69 J 0.97 J 0.84 J 0.66 J 0.27 J 0.18 U 0.89 J NA NA
70 85 147 180 82 93 80 89 77 92 101
17 J 37 J 37 J 73 J 24 J 30 30 J 27 J 25 J 17 21
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Methylene chloride -- -- 11,000 1,250 1.3
Styrene -- -- 630,000 64,000 110

Semivolatile Organic Compounds (UG/KG)
4-Methylphenol -- -- 31,000 1,000 150
Benzo(a)anthracene -- -- 150 -- 10
Benzo(a)pyrene -- -- 15 -- 240
Benzo(b)fluoranthene -- -- 150 -- 35
Benzo(k)fluoranthene -- -- 1,500 -- 350
bis(2-Ethylhexyl)phthalate -- -- 35,000 30,000 1,400
Di-n-butylphthalate -- -- 610,000 40,000 9,200
Fluoranthene -- -- 230,000 -- 160,000
PAH HMW (Total) -- -- -- 1,100 --
PAH LMW (Total) -- -- -- 29,000 --
Pyridine -- -- 7,800 -- 13

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- -- 2,000 21 66
4,4'-DDE -- -- 1,400 21 47
4,4'-DDT -- -- 1,700 21 67
Aroclor-1221 -- -- 140 8,000 0.12
Aroclor-1248 -- -- 220 8,000 5.2
Aroclor-1254 -- -- 110 8,000 8.8
Aroclor-1260 -- -- 220 8,000 24
Dieldrin -- -- 30 4.9 0.170
Endrin ketone -- -- 1,800 1.95 81

Herbicides (UG/KG)
No Detections -- -- -- -- --

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,7,8-Pentachlorodibenzo-p-dioxin -- -- -- -- --
Octachlorodibenzo-p-dioxin -- -- -- -- --
Total heptachlorodibenzo-p-dioxin -- -- -- -- --
Total hexachlorodibenzo-p-dioxin -- -- -- -- --
Total pentachlorodibenzo-p-dioxin -- -- -- -- --
Total tetrachlorodibenzo-p-dioxin -- -- -- -- --

Explosives (UG/KG)
Perchlorate -- -- 5,500 1,000 --

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
NJ - Presumptively present at approximate quantity

R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

Table 3-1
Surface Soil Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.
3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Background 
UTL (Kv)

Background 
UTL (Qa)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

30 U 37 U 35 U 35 UJ 28 U 27 U
6.0 U 7.0 UJ 7.0 U 7.0 UJ 6.0 U 5.0 U

NA NA NA NA NA NA
5.2 J 26 UJ 5.9 J 28 U 21 U 22 U
22 U 26 U 26 U 28 U 21 U 22 U
22 U 26 U 26 U 28 U 21 U 22 U
22 UJ 26 UJ 26 UJ 28 UJ 21 U 22 U

110 R 130 UJ 130 R 140 R 55 J 110 UJ
110 UJ 130 U 130 UJ 140 UJ 100 U 110 U
22 U 3.8 J 26 U 28 U 21 U 22 U
5.2 J 0 U 5.9 J 0 U 0 U 0 U

0 U 3.8 J 0 U 0 U 0 U 0 U
NA NA NA NA NA NA

3.6 U 4.3 U 4.3 U 1.1 J 1.9 J 3.7 U
1.2 J 4.3 U 4.3 U 1.5 J 2.0 J 3.7 U
2.0 J 4.3 U 4.3 U 4.6 U 0.99 J 3.7 U
33 U 39 UJ 39 U 42 U 31 U 34 UJ
32 U 38 UJ 38 U 40 U 30 U 32 UJ
23 U 27 UJ 28 U 29 U 22 U 24 UJ
19 U 22 UJ 22 U 24 U 18 U 19 UJ

0.99 J 4.3 U 4.3 U 4.6 U 1.3 J 3.7 U
3.6 U 4.3 U 4.3 U 4.6 U 3.4 U 3.7 U

NA NA NA NA NA NA

NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA
NA NA NA NA NA NA

2.1 U 0.35 J 0.56 J 0.37 J 1.8 U 1.9 U

VEW01-SO272

VEW01-SS27-02-0309

03/04/0902/26/09

VEW01-SO262

VEW01-SS26-01-0309

03/04/09

VEW01-SO252

VEW01-SS25-01-0209

02/27/09

VEW01-SO242

VEW01-SS24-01-0209

02/26/09

VEW01-SO231

VEW01-SS23-01-0209

VEW01-SO221

VEW01-SS22-01-0209

02/26/09
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 3-1
Surface Soil Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)
Background 

UTL (Kv)
Background 

UTL (Qa)

Total Metals (MG/KG)
Aluminum 35,000 35,000 7,700 -- 55,000
Antimony 5.8 5.8 3.1 0.27 0.27
Arsenic 1.6 1.6 0.39 18 0.29
Barium 212 212 1,500 330 82
Beryllium 0.27 0.27 16 21 3.2
Cadmium 2.2 2.2 7.0 0.36 0.38
Calcium 8,840 11,900 -- -- --
Chromium 72 72 0.29 26 0.00083
Cobalt 26 16 2.3 13 0.49
Copper 94 53 310 28 46
Cyanide 0.33 0.33 160 15.8 2.0
Iron 43,200 38,100 5,500 -- 640
Lead 5.4 5.4 400 11 27
Magnesium 22,200 22,200 -- -- --
Manganese 1,630 1,630 180 220 57
Mercury 0.057 0.057 0.78 0.10 0.57
Nickel 41 22 160 38 48
Potassium 5,270 5,270 -- -- --
Selenium 0.51 0.51 39 0.52 0.26
Silver 0.22 0.22 39 4.2 1.6
Sodium 1,590 1,590 -- -- --
Thallium 0.13 0.13 -- 1.0 0.14
Tin -- -- 4,700 -- 5,500
Vanadium 144 144 39 7.8 180
Zinc 32 32 2,400 46 680

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
NJ - Presumptively present at approximate quantity

R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram
1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.
3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

VEW01-SO272

VEW01-SS27-02-0309

03/04/0902/26/09

VEW01-SO262

VEW01-SS26-01-0309

03/04/09

VEW01-SO252

VEW01-SS25-01-0209

02/27/09

VEW01-SO242

VEW01-SS24-01-0209

02/26/09

VEW01-SO231

VEW01-SS23-01-0209

VEW01-SO221

VEW01-SS22-01-0209

02/26/09

8,780 16,700 20,700 30,000 17,200 23,800
0.060 J 0.080 J 0.12 J 0.17 J 0.17 J 0.11 UJ
0.87 0.80 0.95 2.8 3.6 1.0

48 62 74 114 138 43
0.22 0.27 0.32 0.40 0.40 0.33

0.040 J 0.12 U 0.080 J 0.060 J 0.089 U 0.11 U
2,880 4,490 5,650 5,600 4,810 6,120

17 22 20 55 53 30
15 13 14 21 28 11
29 39 40 38 33 28

0.66 U 0.79 U 0.66 U 0.86 U 0.66 U 0.73 U
28,900 32,400 31,900 43,900 50,100 29,300

1.5 2.4 2.7 4.5 3.8 1.6
3,260 4,610 5,220 8,600 5,020 6,650

362 459 526 426 919 407
0.029 U 0.041 U 0.040 U 0.045 U 0.028 U 0.020 J

5.9 9.6 9.6 22 21 13
1,090 J 1,970 J 2,470 J 2,240 J 1,350 2,050
0.46 0.60 U 0.88 0.49 U 0.60 0.33 J

0.074 U 0.12 U 0.010 J 0.010 J 0.089 U 0.11 U
127 250 237 J 400 539 1,340

0.074 U 0.12 U 0.12 U 0.098 U 0.089 U 0.11 U
NA NA NA NA NA NA
85 104 99 146 196 88
16 25 31 32 21 24
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- -- 6,100,000 4,500 NA 45 U 42 U 2,100 U 2,400 U 1,900 U 39 U 2,000 U 32 UJ

Semivolatile Organic Compounds (UG/KG)
2-Methylnaphthalene -- -- 31,000 750 11 J 23 UJ NA NA 26 UJ 23 UJ 25 UJ 5.4 J 22 UJ
Acenaphthylene -- -- 340,000 22,000 24 UJ 23 UJ NA NA 26 UJ 23 UJ 25 UJ 22 UJ 22 UJ
Anthracene -- -- 1,700,000 360,000 24 UJ 23 UJ NA NA 26 UJ 23 UJ 25 UJ 22 UJ 22 UJ
Benzo(a)anthracene -- -- 150 10 24 UJ 23 UJ NA NA 26 UJ 23 U 25 UJ 7.5 J 22 UJ
Benzo(b)fluoranthene -- -- 150 35 24 UJ 23 UJ NA NA 26 UJ 23 UJ 25 UJ 22 UJ 22 UJ
Benzo(g,h,i)perylene -- -- 170,000 120,000 24 UJ 23 UJ NA NA 26 UJ 23 UJ 25 UJ 20 J 22 UJ
Benzo(k)fluoranthene -- -- 1,500 350 24 UJ 23 UJ NA NA 26 UJ 23 UJ 25 UJ 22 UJ 22 UJ
bis(2-Ethylhexyl)phthalate -- -- 35,000 1,400 120 UJ 110 UJ NA NA 66 J 95 J 71 J 110 UJ 110 UJ
Carbazole -- -- 24,000 24 UJ 23 UJ NA NA 26 UJ 23 UJ 25 UJ 22 UJ 22 UJ
Chrysene -- -- 15,000 1,100 24 UJ 23 UJ NA NA 26 UJ 23 UJ 25 UJ 4.7 J 22 UJ
Di-n-butylphthalate -- -- 610,000 9,200 120 UJ 110 UJ NA NA 130 UJ 110 UJ 130 UJ 110 UJ 110 UJ
Fluoranthene -- -- 230,000 160,000 24 UJ 23 UJ NA NA 26 UJ 23 UJ 25 UJ 12 J 22 UJ
Indeno(1,2,3-cd)pyrene -- -- 150 120 24 UJ 23 UJ NA NA 26 UJ 23 UJ 25 UJ 43 J 22 UJ
Pentachlorophenol -- -- 3,000 10.0 120 UJ 110 UJ NA NA 130 R 110 R 130 R 85 J 110 R
Phenanthrene -- -- 1,700,000 360,000 4.6 J 23 UJ NA NA 26 UJ 23 UJ 25 UJ 4.1 J 22 UJ
Pyrene -- -- 170,000 120,000 24 UJ 23 UJ NA NA 26 UJ 23 UJ 25 UJ 3.9 J 22 UJ

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- -- 2,000 66 700,000 310 NA NA 4.3 U 3.8 U 4.2 U 9.3 3.7 U
4,4'-DDE -- -- 1,400 47 71,000 140 NA NA 2.4 J 3.4 J 4.2 U 26 3.7 U
4,4'-DDT -- -- 1,700 67 38,000 19 J NA NA 4.3 U 1.4 J 4.2 U 7.8 3.7 U
alpha-Chlordane -- -- 1,600 140 1,700 U 3.2 U NA NA 3.7 U 3.2 U 3.5 U 3.0 U 3.2 U
Aroclor-1254 -- -- 110 8.8 26 U 24 U NA NA 28 U 24 U 26 U 23 U 24 U
Dieldrin -- -- 30 0.170 130,000 61 NA NA 4.3 U 3.8 U 4.2 U 2.0 J 3.7 U
Endosulfan I -- -- 37,000 3,000 1,300 U 2.0 J NA NA 2.9 U 2.5 U 2.8 U 2.4 U 2.5 U
Endosulfan sulfate -- -- 37,000 3,000 2,000 U 3.8 U NA NA 4.3 U 3.8 U 4.2 U 3.6 U 3.7 U
Endrin -- -- 1,800 81 7,600 4.5 J NA NA 4.3 U 3.8 U 4.2 U 3.6 U 3.7 U
Endrin aldehyde -- -- 1,800 81 2,000 U 3.8 U NA NA 4.3 U 3.8 U 4.2 U 3.6 U 3.7 U
gamma-Chlordane -- -- 1,600 140 35,000 19 NA NA 3.3 U 2.8 U 3.2 U 0.98 J 2.8 U
Methoxychlor -- -- 31,000 2,200 10,000 U 19 U NA NA 22 U 19 U 21 U 18 U 19 U

Explosives (UG/KG)
Perchlorate -- -- 5,500 -- 1.8 U 2.0 U NA NA 2.1 U 2.0 U 1.9 U 2.1 U 1.9 U

Notes:

NA - Not Analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.

Table 3-2
Subsurface Soil Detection and Exceedance Results
SWMU 1

VEW01-SB01-5H6-0209

02/24/09

Background 
UTL (Qa)

3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

VEW01-SO01-0209

VEW01-SO012

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)
02/24/09

VEW01-SO022

VEW01-SB02-1111H-0309

03/24/09

VEW01-SO032

VEW01-SB03-5H6-0309

03/30/09

VEW01-SO02-0309

03/24/09

VEW01-SO02P-0309

03/24/09

VEW01-SB01-0209A

02/24/09

VEW01-SO03-0309

03/30/09

VEW01-SO01-0309

03/23/09

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 3-2
Subsurface Soil Detection and Exceedance Results
SWMU 1

VEW01-SB01-5H6-0209

02/24/09

Background 
UTL (Qa)

VEW01-SO01-0209

VEW01-SO012

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)
02/24/09

VEW01-SO022

VEW01-SB02-1111H-0309

03/24/09

VEW01-SO032

VEW01-SB03-5H6-0309

03/30/09

VEW01-SO02-0309

03/24/09

VEW01-SO02P-0309

03/24/09

VEW01-SB01-0209A

02/24/09

VEW01-SO03-0309

03/30/09

VEW01-SO01-0309

03/23/09

Total Metals (MG/KG)
Aluminum 35,000 35,000 7,700 55,000 28,800 28,100 NA NA 22,100 20,900 24,800 18,200 23,500
Antimony 5.8 5.8 3.1 0.27 37 J 0.030 J NA NA 8.6 J 5.2 J 0.090 J 70 0.10
Arsenic 1.6 1.6 0.39 0.29 7.5 0.83 NA NA 11 J 6.7 J 1.2 6.7 1.5
Barium 212 212 1,500 82 295 J 411 J NA NA 124 112 89 514 152
Beryllium 0.27 0.27 16 3.2 0.40 0.17 J NA NA 0.30 0.31 0.42 0.26 0.37
Cadmium 2.2 2.2 7.0 0.38 4.0 0.10 U NA NA 2.0 1.7 0.11 U 0.25 0.094 U
Calcium 8,840 11,900 -- -- 4,680 J 1,070 J NA NA 8,930 8,900 7,960 7,480 3,090
Chromium 72 72 0.29 0.00083 2,320 J 23 J NA NA 79 65 32 51 35
Cobalt 26 16 2.3 0.49 33 3.6 NA NA 19 16 17 21 28
Copper 94 53 310 46 118 J 39 J NA NA 913 J 1,280 J 32 2,820 31
Cyanide 0.89 0.89 160 2.0 0.28 J 0.66 U NA NA 0.86 U 0.73 U 0.79 U 0.66 U 0.66 U
Iron 43,200 38,100 5,500 640 83,800 29,900 NA NA 153,000 116,000 34,900 88,000 33,600
Lead 3.3 3.3 400 27 216 0.56 NA NA 618 553 2.4 195 2.7
Magnesium 22,200 22,200 -- -- 13,600 7,660 NA NA 6,400 5,330 6,430 4,600 5,610
Manganese 1,630 1,630 180 57 1,130 J 89 J NA NA 1,820 1,850 668 860 1,400
Mercury 0.057 0.057 0.78 0.57 0.060 0.034 U NA NA 0.31 0.24 0.036 U 0.020 J 0.038 U
Nickel 41 22 160 48 434 J 8.3 J NA NA 43 J 30 J 13 28 21
Potassium 2,000 2,000 -- -- 1,670 J 716 J NA NA 1,780 1,720 1,720 1,960 1,490
Selenium 0.51 0.51 39 0.26 0.74 0.50 U NA NA 0.58 J 0.45 J 0.39 J 0.46 J 0.33 J
Silver 0.22 0.22 39 1.6 0.10 J 0.010 J NA NA 2.7 2.5 0.11 U 0.19 0.094 U
Sodium 2,250 2,250 -- -- 2,360 J 4,900 J NA NA 1,740 1,600 1,930 533 1,960
Thallium 0.13 0.13 -- 0.14 0.11 U 0.10 U NA NA 0.15 R 0.12 R 0.11 U 0.091 U 0.094 U
Vanadium 144 144 39 180 530 45 NA NA 109 101 119 89 118
Zinc 32 32 2,400 680 251 J 14 J NA NA 1,700 1,490 24 639 21

Notes:

NA - Not Analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- -- 6,100,000 4,500

Semivolatile Organic Compounds (UG/KG)
2-Methylnaphthalene -- -- 31,000 750
Acenaphthylene -- -- 340,000 22,000
Anthracene -- -- 1,700,000 360,000
Benzo(a)anthracene -- -- 150 10
Benzo(b)fluoranthene -- -- 150 35
Benzo(g,h,i)perylene -- -- 170,000 120,000
Benzo(k)fluoranthene -- -- 1,500 350
bis(2-Ethylhexyl)phthalate -- -- 35,000 1,400
Carbazole -- -- 24,000
Chrysene -- -- 15,000 1,100
Di-n-butylphthalate -- -- 610,000 9,200
Fluoranthene -- -- 230,000 160,000
Indeno(1,2,3-cd)pyrene -- -- 150 120
Pentachlorophenol -- -- 3,000 10.0
Phenanthrene -- -- 1,700,000 360,000
Pyrene -- -- 170,000 120,000

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- -- 2,000 66
4,4'-DDE -- -- 1,400 47
4,4'-DDT -- -- 1,700 67
alpha-Chlordane -- -- 1,600 140
Aroclor-1254 -- -- 110 8.8
Dieldrin -- -- 30 0.170
Endosulfan I -- -- 37,000 3,000
Endosulfan sulfate -- -- 37,000 3,000
Endrin -- -- 1,800 81
Endrin aldehyde -- -- 1,800 81
gamma-Chlordane -- -- 1,600 140
Methoxychlor -- -- 31,000 2,200

Explosives (UG/KG)
Perchlorate -- -- 5,500 --

Notes:

NA - Not Analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.

Table 3-2
Subsurface Soil Detection and Exceedance Results
SWMU 1

Background 
UTL (Qa)

3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

NA 35 U 40 U 39 U 2,100 U NA 35 R 35 R 2,200 U

25 U NA 25 U 25 U NA 22 U 22 U NA NA
25 U NA 25 U 25 U NA 22 U 22 U NA NA
25 U NA 25 U 25 U NA 22 U 22 U NA NA
6.5 J NA 25 UJ 25 U NA 22 UJ 22 U NA NA
25 U NA 25 U 25 U NA 22 U 22 U NA NA
25 U NA 25 U 25 U NA 22 U 22 U NA NA
25 UJ NA 25 UJ 25 U NA 22 UJ 22 U NA NA

130 R NA 120 UJ 120 UJ NA 110 UJ 110 UJ NA NA
25 U NA 25 UJ 25 U NA 22 UJ 22 U NA NA
2.5 J NA 25 U 25 U NA 22 U 22 U NA NA
130 U NA 120 U 120 U NA 23 J 21 J NA NA
25 U NA 25 U 25 U NA 22 U 22 U NA NA
25 U NA 25 U 25 U NA 22 U 22 U NA NA

130 R NA 120 UJ 120 R NA 110 UJ 110 R NA NA
25 U NA 25 UJ 25 U NA 22 UJ 22 U NA NA
25 UJ NA 25 U 25 UJ NA 22 U 22 UJ NA NA

1.4 J NA 2.2 J 4.1 U NA 7.2 U 3.7 U NA NA
30 NA 1.0 J 4.1 U NA 7.2 U 3.7 U NA NA
10 NA 4.1 U 4.1 U NA 7.2 U 3.7 U NA NA
3.5 U NA 3.4 U 3.4 U NA 6.1 U 3.1 U NA NA
26 U NA 26 U 26 U NA 58,000 J 24 U NA NA
1.0 J NA 0.95 J 4.1 U NA 7.2 U 3.7 U NA NA
2.8 U NA 2.7 U 2.7 U NA 78 2.5 U NA NA
4.2 U NA 4.1 U 4.1 U NA 94 3.7 U NA NA
4.2 U NA 4.1 U 4.1 U NA 7.2 U 3.7 U NA NA
4.2 U NA 4.1 U 4.1 U NA 260 J 3.7 U NA NA
3.2 U NA 3.1 U 3.1 U NA 1,100 J 2.8 U NA NA
22 U NA 21 U 21 U NA 550 19 U NA NA

2.5 U NA 0.29 J 1.9 U NA 1.8 U 0.22 J NA NA

VEW01-SB04P-4H5-0209

02/26/09

VEW01-SB05-1111H-0209

02/27/09

VEW01-SO04-0309

03/23/09

VEW01-SO05-0209

02/27/0902/26/09

VEW01-SO04-0209

02/25/09

VEW01-SB04-0209A

02/25/09

VEW01-SB04-4H5-0209

02/27/09

VEW01-SO05-0309

03/24/09

VEW01-SB05-0209A

VEW01-SO042 VEW01-SO052
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 3-2
Subsurface Soil Detection and Exceedance Results
SWMU 1

Background 
UTL (Qa)

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Total Metals (MG/KG)
Aluminum 35,000 35,000 7,700 55,000
Antimony 5.8 5.8 3.1 0.27
Arsenic 1.6 1.6 0.39 0.29
Barium 212 212 1,500 82
Beryllium 0.27 0.27 16 3.2
Cadmium 2.2 2.2 7.0 0.38
Calcium 8,840 11,900 -- --
Chromium 72 72 0.29 0.00083
Cobalt 26 16 2.3 0.49
Copper 94 53 310 46
Cyanide 0.89 0.89 160 2.0
Iron 43,200 38,100 5,500 640
Lead 3.3 3.3 400 27
Magnesium 22,200 22,200 -- --
Manganese 1,630 1,630 180 57
Mercury 0.057 0.057 0.78 0.57
Nickel 41 22 160 48
Potassium 2,000 2,000 -- --
Selenium 0.51 0.51 39 0.26
Silver 0.22 0.22 39 1.6
Sodium 2,250 2,250 -- --
Thallium 0.13 0.13 -- 0.14
Vanadium 144 144 39 180
Zinc 32 32 2,400 680

Notes:

NA - Not Analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.

VEW01-SB04P-4H5-0209

02/26/09

VEW01-SB05-1111H-0209

02/27/09

VEW01-SO04-0309

03/23/09

VEW01-SO05-0209

02/27/0902/26/09

VEW01-SO04-0209

02/25/09

VEW01-SB04-0209A

02/25/09

VEW01-SB04-4H5-0209

02/27/09

VEW01-SO05-0309

03/24/09

VEW01-SB05-0209A

VEW01-SO042 VEW01-SO052

42,500 NA 43,700 45,400 NA 17,400 21,900 NA NA
0.64 J NA 0.050 J 0.060 J NA 0.080 J 0.29 J NA NA
3.2 NA 1.5 1.8 NA 0.67 0.99 NA NA
124 J NA 80 95 NA 66 75 NA NA
0.43 NA 0.39 0.43 NA 0.17 0.28 NA NA
0.15 NA 0.12 U 0.12 U NA 0.093 U 0.086 U NA NA

24,800 J NA 2,330 2,670 NA 3,790 4,850 NA NA
206 J NA 54 60 NA 26 26 NA NA
30 NA 20 18 NA 13 15 NA NA
44 J NA 19 20 NA 31 57 NA NA

0.79 U NA 0.79 U 0.66 U NA 0.66 U 0.73 U NA NA
148,000 NA 42,500 49,000 NA 28,000 38,600 NA NA

64 NA 1.7 2.0 NA 1.9 2.8 NA NA
22,000 NA 7,580 7,610 NA 4,690 7,090 NA NA
2,360 J NA 325 360 NA 420 358 NA NA
0.080 NA 0.030 U 0.037 U NA 0.035 U 0.036 U NA NA

29 J NA 16 17 NA 13 13 NA NA
1,710 J NA 1,310 J 1,350 J NA 1,380 J 1,590 J NA NA
0.42 NA 0.58 U 0.58 U NA 0.47 U 0.43 U NA NA

0.020 J NA 0.12 U 0.12 U NA 0.093 U 0.086 U NA NA
1,370 J NA 2,900 2,920 NA 252 338 NA NA
0.076 U NA 0.12 U 0.12 U NA 0.093 U 0.086 U NA NA

490 NA 110 140 NA 89 142 NA NA
103 J NA 17 18 NA 20 51 NA NA
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- -- 6,100,000 4,500

Semivolatile Organic Compounds (UG/KG)
2-Methylnaphthalene -- -- 31,000 750
Acenaphthylene -- -- 340,000 22,000
Anthracene -- -- 1,700,000 360,000
Benzo(a)anthracene -- -- 150 10
Benzo(b)fluoranthene -- -- 150 35
Benzo(g,h,i)perylene -- -- 170,000 120,000
Benzo(k)fluoranthene -- -- 1,500 350
bis(2-Ethylhexyl)phthalate -- -- 35,000 1,400
Carbazole -- -- 24,000
Chrysene -- -- 15,000 1,100
Di-n-butylphthalate -- -- 610,000 9,200
Fluoranthene -- -- 230,000 160,000
Indeno(1,2,3-cd)pyrene -- -- 150 120
Pentachlorophenol -- -- 3,000 10.0
Phenanthrene -- -- 1,700,000 360,000
Pyrene -- -- 170,000 120,000

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- -- 2,000 66
4,4'-DDE -- -- 1,400 47
4,4'-DDT -- -- 1,700 67
alpha-Chlordane -- -- 1,600 140
Aroclor-1254 -- -- 110 8.8
Dieldrin -- -- 30 0.170
Endosulfan I -- -- 37,000 3,000
Endosulfan sulfate -- -- 37,000 3,000
Endrin -- -- 1,800 81
Endrin aldehyde -- -- 1,800 81
gamma-Chlordane -- -- 1,600 140
Methoxychlor -- -- 31,000 2,200

Explosives (UG/KG)
Perchlorate -- -- 5,500 --

Notes:

NA - Not Analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.

Table 3-2
Subsurface Soil Detection and Exceedance Results
SWMU 1

Background 
UTL (Qa)

3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

NA 38 R 38 R 2,000 U 2,000 U 36 U NA 31 U 2,100 U 34 UJ

23 U 25 U NA NA 22 U 22 U 23 U NA 23 UJ 23 UJ
23 U 25 U NA NA 7.9 J 7.5 J 7.3 J NA 6.6 J 23 UJ
23 U 25 U NA NA 22 U 22 U 1.4 J NA 23 UJ 23 UJ
23 UJ 25 U NA NA 7.3 J 22 U 11 J NA 9.0 J 23 UJ
23 U 25 U NA NA 22 UJ 22 UJ 23 U NA 23 UJ 23 UJ
23 U 25 U NA NA 8.2 J 22 U 10 J NA 2.8 J 23 UJ
23 UJ 25 U NA NA 22 UJ 22 U 23 U NA 23 UJ 23 UJ

110 UJ 120 UJ NA NA 110 UJ 110 UJ 830 J NA 110 UJ 120 UJ
23 UJ 25 U NA NA 22 UJ 22 U 23 U NA 23 UJ 23 UJ
23 U 25 U NA NA 9.2 J 2.5 J 7.4 J NA 2.1 J 23 UJ

110 U 120 U NA NA 110 U 110 U 110 U NA 110 UJ 120 UJ
23 U 25 U NA NA 19 J 22 U 8.0 J NA 23 UJ 23 UJ
23 U 25 U NA NA 14 J 22 U 11 J NA 23 J 23 UJ

110 UJ 120 R NA NA 110 UJ 110 UJ 110 R NA 110 UJ 120 UJ
23 UJ 25 U NA NA 10 J 22 U 23 U NA 23 UJ 23 UJ
23 U 25 UJ NA NA 18 J 22 U 23 U NA 23 UJ 23 UJ

7.8 4.1 U NA NA 3.6 U 3.7 U 86 NA 3.0 J 3.8 U
10 4.1 U NA NA 1.6 J 0.97 J 470 NA 36 3.8 U
4.1 4.1 U NA NA 1.4 J 3.7 U 7,500 NA 4.7 3.8 U
3.2 U 3.5 U NA NA 3.1 U 3.1 U 16 U NA 3.2 U 3.2 U
24 U 26 U NA NA 23 U 23 U 24 U NA 24 U 24 U
1.6 J 4.1 U NA NA 3.6 U 3.7 U 19 U NA 1.5 J 3.8 U
2.5 U 2.7 U NA NA 2.4 U 2.4 U 12 U NA 2.5 U 2.5 U
3.8 U 4.1 U NA NA 3.6 U 3.7 U 19 U NA 3.7 U 3.8 U
3.8 U 4.1 U NA NA 3.6 U 3.7 U 19 U NA 3.7 U 3.8 U
3.8 U 4.1 U NA NA 3.6 U 3.7 U 19 U NA 3.7 U 3.8 U
1.1 J 3.1 U NA NA 2.7 U 2.8 U 14 U NA 2.8 U 2.9 U
19 U 21 U NA NA 18 U 19 U 96 U NA 19 U 20 U

1.8 U 0.44 J NA NA 0.60 J 0.45 J 2.2 U NA 2.1 U 2.3 U

VEW01-SO081

VEW01-SB08-5H6-0309AVEW01-SO08-0309

03/16/09

VEW01-SO08-0309A

03/19/0903/16/0902/26/09

VEW01-SO072

VEW01-SB07-8H9-0409

04/14/09

VEW01-SO06-0309A

03/19/09

VEW01-SO07-0409

04/13/09

VEW01-SB06-0209AVEW01-SB06-77H-0209

02/26/09

VEW01-SO06-0209

02/26/09

VEW01-SO062

VEW01-SB08-0309A

03/19/09
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 3-2
Subsurface Soil Detection and Exceedance Results
SWMU 1

Background 
UTL (Qa)

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Total Metals (MG/KG)
Aluminum 35,000 35,000 7,700 55,000
Antimony 5.8 5.8 3.1 0.27
Arsenic 1.6 1.6 0.39 0.29
Barium 212 212 1,500 82
Beryllium 0.27 0.27 16 3.2
Cadmium 2.2 2.2 7.0 0.38
Calcium 8,840 11,900 -- --
Chromium 72 72 0.29 0.00083
Cobalt 26 16 2.3 0.49
Copper 94 53 310 46
Cyanide 0.89 0.89 160 2.0
Iron 43,200 38,100 5,500 640
Lead 3.3 3.3 400 27
Magnesium 22,200 22,200 -- --
Manganese 1,630 1,630 180 57
Mercury 0.057 0.057 0.78 0.57
Nickel 41 22 160 48
Potassium 2,000 2,000 -- --
Selenium 0.51 0.51 39 0.26
Silver 0.22 0.22 39 1.6
Sodium 2,250 2,250 -- --
Thallium 0.13 0.13 -- 0.14
Vanadium 144 144 39 180
Zinc 32 32 2,400 680

Notes:

NA - Not Analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.

VEW01-SO081

VEW01-SB08-5H6-0309AVEW01-SO08-0309

03/16/09

VEW01-SO08-0309A

03/19/0903/16/0902/26/09

VEW01-SO072

VEW01-SB07-8H9-0409

04/14/09

VEW01-SO06-0309A

03/19/09

VEW01-SO07-0409

04/13/09

VEW01-SB06-0209AVEW01-SB06-77H-0209

02/26/09

VEW01-SO06-0209

02/26/09

VEW01-SO062

VEW01-SB08-0309A

03/19/09

21,900 37,200 NA NA 19,500 22,500 22,100 NA 26,000 29,400
8.3 J 0.080 J NA NA 0.81 0.87 35 J NA 14 J 0.11 UJ
1.0 1.0 NA NA 3.4 0.82 35 J NA 2.4 1.7
64 62 NA NA 75 90 113 NA 92 68

0.29 0.36 NA NA 0.27 0.30 0.27 NA 0.30 0.34
0.26 0.094 U NA NA 0.070 J 0.030 J 0.97 NA 0.68 0.11 U

5,690 4,980 NA NA 4,800 4,350 11,000 NA 5,720 J 28,400 J
29 49 NA NA 37 29 74 J NA 42 J 36 J
12 11 NA NA 25 16 29 NA 19 18
37 36 NA NA 60 39 307 J NA 85 39

0.73 U 0.79 U NA NA 0.73 U 0.73 U 0.66 U NA 0.66 U 0.73 U
33,000 42,600 NA NA 70,700 38,100 104,000 NA 45,000 42,000

52 1.7 NA NA 47 2.6 171 J NA 113 1.4
5,430 8,100 NA NA 4,600 5,160 8,420 NA 9,770 12,300

388 240 NA NA 675 823 950 J NA 1,500 J 559 J
0.050 0.040 U NA NA 0.034 U 0.034 U 0.35 J NA 0.090 0.038 U

11 15 NA NA 19 14 42 J NA 21 20
1,630 J 1,440 J NA NA 2,000 1,880 1,240 J NA 1,190 J 1,950 J
0.47 U 0.47 U NA NA 0.53 0.48 U 0.59 NA 0.34 J 0.23 J

0.020 J 0.094 U NA NA 0.090 U 0.096 U 0.13 NA 0.12 0.11 U
633 3,000 NA NA 222 290 761 J NA 758 J 1,720 J

0.093 U 0.094 U NA NA 0.090 U 0.096 U 0.11 U NA 0.094 U 0.11 U
91 116 NA NA 100 104 108 J NA 113 115

422 25 NA NA 94 54 839 NA 910 22

ES051710192043TPA / 10160001 Page 6 of 14



Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- -- 6,100,000 4,500

Semivolatile Organic Compounds (UG/KG)
2-Methylnaphthalene -- -- 31,000 750
Acenaphthylene -- -- 340,000 22,000
Anthracene -- -- 1,700,000 360,000
Benzo(a)anthracene -- -- 150 10
Benzo(b)fluoranthene -- -- 150 35
Benzo(g,h,i)perylene -- -- 170,000 120,000
Benzo(k)fluoranthene -- -- 1,500 350
bis(2-Ethylhexyl)phthalate -- -- 35,000 1,400
Carbazole -- -- 24,000
Chrysene -- -- 15,000 1,100
Di-n-butylphthalate -- -- 610,000 9,200
Fluoranthene -- -- 230,000 160,000
Indeno(1,2,3-cd)pyrene -- -- 150 120
Pentachlorophenol -- -- 3,000 10.0
Phenanthrene -- -- 1,700,000 360,000
Pyrene -- -- 170,000 120,000

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- -- 2,000 66
4,4'-DDE -- -- 1,400 47
4,4'-DDT -- -- 1,700 67
alpha-Chlordane -- -- 1,600 140
Aroclor-1254 -- -- 110 8.8
Dieldrin -- -- 30 0.170
Endosulfan I -- -- 37,000 3,000
Endosulfan sulfate -- -- 37,000 3,000
Endrin -- -- 1,800 81
Endrin aldehyde -- -- 1,800 81
gamma-Chlordane -- -- 1,600 140
Methoxychlor -- -- 31,000 2,200

Explosives (UG/KG)
Perchlorate -- -- 5,500 --

Notes:

NA - Not Analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.

Table 3-2
Subsurface Soil Detection and Exceedance Results
SWMU 1

Background 
UTL (Qa)

3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

1,900 U 35 UJ 2,300 U 38 U 1,800 U 34 UJ 2,400 U 37 U 41 U

22 UJ 24 UJ 25 UJ 26 UJ 22 UJ 5.9 J 23 UJ 21 UJ 23 UJ
22 UJ 24 UJ 25 UJ 26 UJ 22 UJ 23 UJ 23 UJ 3.4 J 23 UJ
22 UJ 24 UJ 25 UJ 26 UJ 22 UJ 23 UJ 23 UJ 21 UJ 23 UJ
22 UJ 24 UJ 8.2 J 26 UJ 6.9 J 5.2 J 23 UJ 7.9 J 8.4 J
22 UJ 24 UJ 25 UJ 26 UJ 22 UJ 23 UJ 23 UJ 4.4 J 23 UJ
22 UJ 24 UJ 5.4 J 26 UJ 7.6 J 23 UJ 3.0 J 2.1 J 2.6 J
22 UJ 24 UJ 25 UJ 26 UJ 22 UJ 23 UJ 23 UJ 21 J 23 UJ

110 UJ 120 UJ 130 UJ 130 UJ 61 J 120 UJ 120 UJ 110 UJ 110 UJ
22 UJ 24 UJ 25 UJ 26 UJ 9.0 J 23 UJ 23 UJ 3.0 J 23 UJ
22 UJ 24 UJ 3.6 J 26 UJ 2.5 J 23 UJ 23 UJ 4.0 J 2.0 J

110 UJ 120 UJ 130 UJ 130 UJ 110 UJ 120 UJ 120 UJ 110 UJ 110 UJ
8.3 J 24 UJ 5.8 J 26 UJ 10 J 8.8 J 23 UJ 2.0 J 23 UJ
22 UJ 24 UJ 25 UJ 26 UJ 22 UJ 23 UJ 23 UJ 11 J 23 UJ
25 J 120 R 130 R 130 R 45 J 120 R 120 UJ 110 UJ 110 UJ
22 UJ 24 UJ 25 UJ 26 UJ 2.0 J 23 UJ 23 UJ 21 UJ 23 UJ
22 UJ 24 UJ 4.0 J 26 UJ 22 UJ 23 UJ 23 UJ 21 UJ 23 UJ

3.6 U 3.9 U 4.2 U 4.3 U 120 3.8 U 3.8 U 3.5 U 3.8 U
310 1.6 J 36 4.3 U 1,200 3.8 U 3.0 J 0.97 J 1.0 J
29 3.9 U 18 4.3 U 1,100 3.8 U 1.8 J 1.1 J 3.8 U
3.1 U 3.3 U 3.5 U 3.7 U 10 J 3.2 U 3.2 U 3.0 U 3.2 U
23 U 25 U 26 U 27 U 23 U 24 U 24 U 22 U 24 U
3.6 U 3.9 U 4.2 U 4.3 U 190 3.8 U 3.8 U 3.5 U 3.8 U
2.4 U 2.6 U 2.8 U 2.9 U 24 U 2.5 U 2.5 U 2.3 U 2.5 U
3.6 U 3.9 U 4.2 U 4.3 U 36 U 3.8 U 3.8 U 3.5 U 3.8 U
3.6 U 3.9 U 4.2 U 4.3 U 36 U 3.8 U 3.8 U 3.5 U 3.8 U
3.6 U 3.9 U 4.2 U 4.3 U 36 U 3.8 U 3.8 U 3.5 U 3.8 U
2.8 U 3.0 U 3.2 U 3.3 U 18 J 2.9 U 2.9 U 2.6 U 2.8 U
19 U 20 U 21 U 22 U 180 U 20 U 20 U 18 U 19 U

0.29 J 1.1 J 2.2 U 2.0 U 1.8 U 0.44 J 2.0 U 2.1 U 2.1 U

03/27/09

VEW01-SO10-0309VEW01-SB09-44H-0309

03/31/09

VEW01-SO12-0309

03/17/09

VEW01-SB12P-66H-0309

03/17/09

VEW01-SB12-66H-0309

VEW01-SO111 VEW01-SO121

03/17/0903/31/09

VEW01-SO09-0309 VEW01-SB11-9H10-0309

03/31/09

VEW01-SO091

VEW01-SO11-0309

03/31/0903/27/09

VEW01-SO101

VEW01-SB10-6H7-0309
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 3-2
Subsurface Soil Detection and Exceedance Results
SWMU 1

Background 
UTL (Qa)

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Total Metals (MG/KG)
Aluminum 35,000 35,000 7,700 55,000
Antimony 5.8 5.8 3.1 0.27
Arsenic 1.6 1.6 0.39 0.29
Barium 212 212 1,500 82
Beryllium 0.27 0.27 16 3.2
Cadmium 2.2 2.2 7.0 0.38
Calcium 8,840 11,900 -- --
Chromium 72 72 0.29 0.00083
Cobalt 26 16 2.3 0.49
Copper 94 53 310 46
Cyanide 0.89 0.89 160 2.0
Iron 43,200 38,100 5,500 640
Lead 3.3 3.3 400 27
Magnesium 22,200 22,200 -- --
Manganese 1,630 1,630 180 57
Mercury 0.057 0.057 0.78 0.57
Nickel 41 22 160 48
Potassium 2,000 2,000 -- --
Selenium 0.51 0.51 39 0.26
Silver 0.22 0.22 39 1.6
Sodium 2,250 2,250 -- --
Thallium 0.13 0.13 -- 0.14
Vanadium 144 144 39 180
Zinc 32 32 2,400 680

Notes:

NA - Not Analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.

03/27/09

VEW01-SO10-0309VEW01-SB09-44H-0309

03/31/09

VEW01-SO12-0309

03/17/09

VEW01-SB12P-66H-0309

03/17/09

VEW01-SB12-66H-0309

VEW01-SO111 VEW01-SO121

03/17/0903/31/09

VEW01-SO09-0309 VEW01-SB11-9H10-0309

03/31/09

VEW01-SO091

VEW01-SO11-0309

03/31/0903/27/09

VEW01-SO101

VEW01-SB10-6H7-0309

21,300 39,800 26,000 34,000 15,900 22,800 17,500 12,800 14,200
2.9 0.10 U 0.17 0.087 U 10 0.093 U 0.19 J 0.090 J 0.090 J
1.5 1.2 0.79 1.1 5.4 0.53 0.97 0.81 0.76
78 74 71 187 245 30 64 54 62

0.31 0.42 0.36 0.38 0.21 0.29 0.26 0.20 0.21
0.13 0.10 U 0.090 U 0.087 U 2.6 0.093 U 0.099 U 0.10 U 0.10 U

5,750 6,140 3,190 32,800 7,220 3,840 4,870 J 3,780 J 4,100 J
30 47 29 34 41 28 23 J 20 J 22 J
14 14 15 13 15 8.0 16 11 12
61 44 42 45 23,400 43 39 29 33

0.73 U 0.66 U 0.73 U 0.79 U 0.66 U 0.73 U 0.66 U 0.66 U 0.66 U
35,600 45,100 36,400 36,900 74,100 33,600 32,400 28,600 30,600

25 1.6 2.4 2.2 584 1.6 2.6 1.5 R 1.7 J
7,140 13,300 7,150 9,710 4,220 6,850 4,390 3,540 3,930

525 324 453 458 2,440 156 478 J 400 J 466 J
0.030 J 0.020 J 0.030 J 0.010 J 0.11 0.010 J 0.020 J 0.010 J 0.037 U

15 22 13 14 24 9.8 9.9 7.6 8.4
1,470 1,820 1,960 2,730 1,570 1,640 1,720 J 1,270 J 1,390 J
0.51 J 0.26 J 0.16 J 0.34 J 0.83 J 0.15 J 0.29 J 0.23 J 0.29 J
0.11 U 0.10 U 0.090 U 0.087 U 1.4 0.093 U 0.099 U 0.10 U 0.10 U
288 2,720 1,240 1,620 359 1,190 288 J 224 J 239 J
0.11 U 0.10 U 0.090 U 0.087 U 0.11 U 0.093 U 0.099 U 0.10 U 0.10 U
100 115 104 118 89 103 107 99 105
97 21 32 26 2,470 30 26 20 23
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- -- 6,100,000 4,500

Semivolatile Organic Compounds (UG/KG)
2-Methylnaphthalene -- -- 31,000 750
Acenaphthylene -- -- 340,000 22,000
Anthracene -- -- 1,700,000 360,000
Benzo(a)anthracene -- -- 150 10
Benzo(b)fluoranthene -- -- 150 35
Benzo(g,h,i)perylene -- -- 170,000 120,000
Benzo(k)fluoranthene -- -- 1,500 350
bis(2-Ethylhexyl)phthalate -- -- 35,000 1,400
Carbazole -- -- 24,000
Chrysene -- -- 15,000 1,100
Di-n-butylphthalate -- -- 610,000 9,200
Fluoranthene -- -- 230,000 160,000
Indeno(1,2,3-cd)pyrene -- -- 150 120
Pentachlorophenol -- -- 3,000 10.0
Phenanthrene -- -- 1,700,000 360,000
Pyrene -- -- 170,000 120,000

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- -- 2,000 66
4,4'-DDE -- -- 1,400 47
4,4'-DDT -- -- 1,700 67
alpha-Chlordane -- -- 1,600 140
Aroclor-1254 -- -- 110 8.8
Dieldrin -- -- 30 0.170
Endosulfan I -- -- 37,000 3,000
Endosulfan sulfate -- -- 37,000 3,000
Endrin -- -- 1,800 81
Endrin aldehyde -- -- 1,800 81
gamma-Chlordane -- -- 1,600 140
Methoxychlor -- -- 31,000 2,200

Explosives (UG/KG)
Perchlorate -- -- 5,500 --

Notes:

NA - Not Analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.

Table 3-2
Subsurface Soil Detection and Exceedance Results
SWMU 1

Background 
UTL (Qa)

3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

2,100 U NA 35 U 2,400 U 43 U 2,100 U 33 U 2,000 U 36 U 2,100 U 2,200 U 36 U

22 U 22 U NA 6.5 J 25 U 23 UJ 23 UJ 21 UJ 23 UJ 23 U 23 U 21 U
22 UJ 22 UJ NA 25 UJ 25 UJ 23 UJ 23 UJ 6.4 J 6.7 J 23 UJ 23 UJ 21 UJ
22 U 22 U NA 25 U 25 U 23 UJ 23 UJ 21 UJ 23 UJ 23 U 23 U 21 U
22 U 22 U NA 25 U 25 U 23 UJ 23 UJ 8.6 J 23 UJ 5.3 J 4.8 J 4.8 J
22 U 22 U NA 25 U 25 U 23 UJ 23 UJ 21 UJ 23 UJ 23 U 23 U 21 U
4.7 J 22 U NA 25 U 25 U 23 UJ 23 UJ 21 UJ 23 UJ 23 U 23 U 21 U
22 UJ 22 UJ NA 25 UJ 25 UJ 23 UJ 23 UJ 21 UJ 23 UJ 23 UJ 23 UJ 21 UJ
44 J 110 U NA 120 U 130 U 120 UJ 95 J 110 U 110 UJ 110 U 110 U 110 U
8.2 J 22 U NA 25 U 25 U 23 UJ 8.1 J 21 UJ 23 UJ 8.5 J 23 U 8.5 J
2.1 J 22 U NA 25 U 25 U 23 UJ 23 UJ 21 UJ 23 UJ 23 U 23 U 21 U
110 U 110 U NA 120 U 130 U 120 UJ 110 UJ 110 UJ 110 UJ 110 U 22 J 110 U
22 U 22 U NA 25 U 25 U 8.8 J 23 UJ 2.0 J 23 UJ 23 U 23 U 8.3 J
22 U 22 U NA 25 U 25 U 23 UJ 23 UJ 21 UJ 23 UJ 23 U 23 U 21 U
48 J 25 J NA 120 R 130 R 16 J 60 J 110 UJ 110 UJ 34 J 45 J 110 R
22 U 22 U NA 25 U 25 U 23 UJ 23 UJ 21 UJ 23 UJ 23 U 23 U 21 U
22 U 22 U NA 25 U 25 U 23 UJ 23 UJ 21 UJ 23 UJ 23 U 23 U 21 U

4.9 J 460 NA 810 4.2 UJ 6.8 3.8 U 3.5 U 3.8 U 3.7 UJ 3.8 UJ 3.5 UJ
570 130 J NA 130 4.2 U 76 3.8 U 3.2 J 3.8 U 4.7 3.8 U 16
74 1,300 NA 1,900 4.2 U 140 3.8 U 1.3 J 3.8 U 1.6 J 1.0 J 2.4 J
3.1 U 2.8 J NA 7.0 U 3.6 U 1.7 J 3.2 U 3.0 U 3.2 U 3.2 U 3.2 U 3.0 U
23 U 23 U NA 26 U 27 U 24 U 24 U 22 U 24 U 24 U 24 U 22 U
3.9 100 J NA 100 4.2 U 4.0 3.8 U 3.5 U 3.8 U 3.7 U 3.8 U 3.5 U
2.4 U 2.4 U NA 3.7 J 2.8 U 2.6 U 2.5 U 2.3 U 2.5 U 2.5 U 2.5 U 2.3 U
3.6 U 3.6 U NA 8.2 U 4.2 U 3.9 U 3.8 U 3.5 U 3.8 U 3.7 U 3.8 U 3.5 U
3.6 U 3.6 U NA 8.2 U 4.2 U 3.9 U 3.8 U 3.5 U 3.8 U 3.7 U 3.8 U 3.5 U
3.6 U 3.6 U NA 8.2 U 4.2 U 3.9 U 3.8 U 3.5 U 3.8 U 3.7 U 3.8 U 3.5 U
5.5 9.8 NA 12 3.2 U 1.7 J 2.8 U 2.7 U 2.8 U 2.8 U 2.8 U 2.6 U
19 U 18 U NA 42 U 22 U 20 U 19 U 18 U 19 U 19 U 19 U 18 U

2.2 U 2.0 U NA 1.9 U 1.9 U 1.9 U 2.2 U 1.9 U 2.1 U 0.44 J 0.37 J 0.96 J

04/02/09

VEW01-SB13-44H-0409A

04/06/09

VEW01-SO171

VEW01-SB17-88H-0409

04/03/09

VEW01-SO17-0409

04/03/09

VEW01-SO17P-0409

04/03/09

VEW01-SO141

VEW01-SB14-7H8-0409

04/02/09

VEW01-SO161

VEW01-SO15-0409

04/01/09

VEW01-SO16-0309

03/20/09

VEW01-SB16-5H6-0309

03/20/09

VEW01-SB15-1010H-0409

04/02/09

VEW01-SO14-0409VEW01-SO13-0409

04/02/09

VEW01-SB13-44H-0409

VEW01-SO151VEW01-SO131

04/01/09
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 3-2
Subsurface Soil Detection and Exceedance Results
SWMU 1

Background 
UTL (Qa)

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Total Metals (MG/KG)
Aluminum 35,000 35,000 7,700 55,000
Antimony 5.8 5.8 3.1 0.27
Arsenic 1.6 1.6 0.39 0.29
Barium 212 212 1,500 82
Beryllium 0.27 0.27 16 3.2
Cadmium 2.2 2.2 7.0 0.38
Calcium 8,840 11,900 -- --
Chromium 72 72 0.29 0.00083
Cobalt 26 16 2.3 0.49
Copper 94 53 310 46
Cyanide 0.89 0.89 160 2.0
Iron 43,200 38,100 5,500 640
Lead 3.3 3.3 400 27
Magnesium 22,200 22,200 -- --
Manganese 1,630 1,630 180 57
Mercury 0.057 0.057 0.78 0.57
Nickel 41 22 160 48
Potassium 2,000 2,000 -- --
Selenium 0.51 0.51 39 0.26
Silver 0.22 0.22 39 1.6
Sodium 2,250 2,250 -- --
Thallium 0.13 0.13 -- 0.14
Vanadium 144 144 39 180
Zinc 32 32 2,400 680

Notes:

NA - Not Analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.

04/02/09

VEW01-SB13-44H-0409A

04/06/09

VEW01-SO171

VEW01-SB17-88H-0409

04/03/09

VEW01-SO17-0409

04/03/09

VEW01-SO17P-0409

04/03/09

VEW01-SO141

VEW01-SB14-7H8-0409

04/02/09

VEW01-SO161

VEW01-SO15-0409

04/01/09

VEW01-SO16-0309

03/20/09

VEW01-SB16-5H6-0309

03/20/09

VEW01-SB15-1010H-0409

04/02/09

VEW01-SO14-0409VEW01-SO13-0409

04/02/09

VEW01-SB13-44H-0409

VEW01-SO151VEW01-SO131

04/01/09

26,700 18,900 NA 14,900 23,100 17,600 18,500 13,200 26,800 16,600 18,300 10,600
174 J 5.2 J NA 0.28 J 0.11 UJ 4.4 0.10 U 8.9 J 0.080 J 5.0 J 8.4 J 2.3 J
9.5 3.0 NA 0.83 0.55 J 4.1 0.46 J 8.5 0.88 1.1 1.3 0.68
208 66 NA 70 84 85 61 116 84 144 170 71
0.29 0.40 NA 0.29 0.31 0.25 0.28 0.20 0.34 0.27 0.30 0.19
1.1 1.1 NA 0.11 U 0.11 U 0.20 U 0.10 U 0.47 0.11 U 0.10 0.080 J 0.010 J

9,740 4,970 NA 5,010 4,460 7,260 4,900 10,600 J 3,730 J 3,270 4,170 2,560
83 85 NA 25 28 31 21 50 J 33 J 19 22 16
19 43 NA 14 13 13 11 24 16 9.8 11 11

931 80 NA 34 39 567 39 514 40 58 51 30
0.66 U 0.66 U NA 0.79 U 0.79 U 0.66 U 0.73 U 0.66 U 0.66 U 0.73 U 0.73 U 0.66 U

133,000 56,500 NA 34,900 36,800 57,200 29,700 119,000 39,800 27,600 32,200 23,600
1,860 117 NA 3.7 1.6 429 1.9 1,150 1.7 22 J 32 J 3.0
5,790 7,420 NA 3,580 5,150 4,030 4,750 3,450 5,220 3,910 4,150 2,730
1,980 1,220 NA 465 284 527 277 1,220 J 632 J 446 528 387
0.13 0.020 J NA 0.010 J 0.042 U 0.030 J 0.010 J 0.020 J 0.010 J 0.030 J 0.040 0.035 U

39 31 NA 8.9 9.9 16 7.7 54 15 14 J 9.7 J 5.7
1,990 J 1,800 J NA 1,760 J 1,860 J 1,820 2,690 1,770 J 2,850 J 1,930 J 2,160 J 1,300 J
0.91 U 0.54 NA 0.53 U 0.56 U 0.20 J 0.31 J 0.31 J 0.16 J 0.64 0.50 U 0.83
1.0 0.050 J NA 0.11 U 0.010 J 0.099 U 0.10 U 0.56 0.11 U 0.020 J 0.030 J 0.10 U
459 378 NA 210 U 338 336 305 480 J 336 J 201 214 210 U
0.18 U 0.092 U NA 0.11 U 0.11 U 0.099 U 0.10 U 0.089 U 0.11 U 0.10 U 0.10 U 0.10 U
141 225 NA 108 111 94 85 83 134 76 86 73

1,420 130 NA 25 24 109 21 713 27 394 J 170 J 28
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- -- 6,100,000 4,500

Semivolatile Organic Compounds (UG/KG)
2-Methylnaphthalene -- -- 31,000 750
Acenaphthylene -- -- 340,000 22,000
Anthracene -- -- 1,700,000 360,000
Benzo(a)anthracene -- -- 150 10
Benzo(b)fluoranthene -- -- 150 35
Benzo(g,h,i)perylene -- -- 170,000 120,000
Benzo(k)fluoranthene -- -- 1,500 350
bis(2-Ethylhexyl)phthalate -- -- 35,000 1,400
Carbazole -- -- 24,000
Chrysene -- -- 15,000 1,100
Di-n-butylphthalate -- -- 610,000 9,200
Fluoranthene -- -- 230,000 160,000
Indeno(1,2,3-cd)pyrene -- -- 150 120
Pentachlorophenol -- -- 3,000 10.0
Phenanthrene -- -- 1,700,000 360,000
Pyrene -- -- 170,000 120,000

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- -- 2,000 66
4,4'-DDE -- -- 1,400 47
4,4'-DDT -- -- 1,700 67
alpha-Chlordane -- -- 1,600 140
Aroclor-1254 -- -- 110 8.8
Dieldrin -- -- 30 0.170
Endosulfan I -- -- 37,000 3,000
Endosulfan sulfate -- -- 37,000 3,000
Endrin -- -- 1,800 81
Endrin aldehyde -- -- 1,800 81
gamma-Chlordane -- -- 1,600 140
Methoxychlor -- -- 31,000 2,200

Explosives (UG/KG)
Perchlorate -- -- 5,500 --

Notes:

NA - Not Analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.

Table 3-2
Subsurface Soil Detection and Exceedance Results
SWMU 1

Background 
UTL (Qa)

3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

1,900 U NA 36 U 2,000 U 37 U 2,000 U 30 U 38 R 39 R 100 J

21 U 21 U NA 22 U 22 U 22 UJ 21 U 25 U 26 UJ 26 U
21 U 21 U NA 22 UJ 22 UJ 22 UJ 21 U 25 U 26 UJ 26 U
21 U 21 U NA 22 U 22 U 22 UJ 21 U 25 U 26 UJ 26 U
21 U 21 U NA 6.8 J 4.8 J 5.7 J 21 UJ 25 U 26 UJ 26 U
21 U 21 U NA 22 U 22 U 22 UJ 21 UJ 25 U 26 UJ 26 UJ
21 U 21 U NA 4.0 J 22 U 22 UJ 21 U 25 U 26 UJ 26 U
21 U 21 U NA 22 UJ 22 UJ 22 UJ 21 UJ 25 U 26 UJ 26 U

110 U 100 U NA 110 U 110 U 110 UJ 100 UJ 130 UJ 70 J 130 UJ
21 U 21 U NA 8.2 J 22 U 22 UJ 21 UJ 25 U 26 UJ 26 U
21 U 21 U NA 2.7 J 22 U 22 UJ 21 U 25 U 26 UJ 26 U

110 U 100 U NA 110 U 110 U 110 UJ 100 U 130 U 130 UJ 130 U
21 U 21 U NA 9.6 J 8.1 J 22 UJ 21 U 25 U 26 UJ 26 U
21 U 21 U NA 4.7 J 22 U 22 UJ 21 UJ 25 UJ 26 UJ 26 UJ

110 U 100 U NA 110 R 110 R 110 R 100 UJ 130 UJ 130 UJ 130 UJ
21 U 21 U NA 22 U 22 U 3.8 J 21 U 25 U 26 UJ 26 U
21 U 21 U NA 22 U 22 U 22 UJ 21 U 25 UJ 26 UJ 26 U

3.5 UJ 3.4 UJ NA 1.4 J 3.6 U 1.6 J 3.4 U 4.2 U 0.99 J 4.3 U
3.2 J 3.4 U NA 76 3.7 240 0.90 J 1.5 J 1.3 J 4.3 U
3.5 U 3.4 U NA 12 1.3 J 23 3.4 U 3.3 J 1.2 J 4.3 U
3.0 U 2.9 U NA 3.1 U 3.0 U 3.0 U 2.9 U 3.6 U 3.7 U 3.6 U
22 U 22 U NA 23 U 23 U 23 U 22 U 27 U 28 U 27 U
3.5 U 3.4 U NA 0.83 J 3.6 U 1.2 J 3.4 U 1.1 J 4.4 U 4.3 U
2.3 U 2.3 U NA 2.4 U 2.4 U 2.4 U 2.3 U 2.8 U 2.9 U 2.8 U
3.5 U 3.4 U NA 3.6 U 3.6 U 3.6 U 3.4 U 4.2 U 4.4 U 4.3 U
3.5 U 3.4 U NA 3.6 U 3.6 U 3.6 U 3.4 U 4.2 U 4.4 U 4.3 U
3.5 U 3.4 U NA 3.6 U 3.6 U 3.6 U 3.4 U 4.2 U 4.4 U 4.3 U
2.6 U 2.6 U NA 2.7 U 2.7 U 2.7 U 2.6 U 3.2 U 3.3 U 3.2 U
18 U 18 U NA 19 U 18 U 18 U 18 U 22 U 22 U 22 U

0.29 J 0.67 J NA 0.50 J 1.9 U 0.57 J 0.29 J 3.7 0.35 J 0.48 J

VEW01-SO252

VEW01-SB18-9H10-0409 VEW01-SB20-5H6-0409

VEW01-SO201 VEW01-SO231VEW01-SO181 VEW01-SO242

04/06/09 04/13/09

VEW01-SB23-12-0309VEW01-SO20-0409 VEW01-SB24-13-0309 VEW01-SB25-24-0309

03/05/09 03/05/09

VEW01-SO18-0409

04/06/09

VEW01-SO19-0409

04/08/09 03/05/09

VEW01-SO191

VEW01-SB19-6H7-0409

04/08/09

VEW01-SB18-9H10-0409A

04/08/09 04/13/09
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 3-2
Subsurface Soil Detection and Exceedance Results
SWMU 1

Background 
UTL (Qa)

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Total Metals (MG/KG)
Aluminum 35,000 35,000 7,700 55,000
Antimony 5.8 5.8 3.1 0.27
Arsenic 1.6 1.6 0.39 0.29
Barium 212 212 1,500 82
Beryllium 0.27 0.27 16 3.2
Cadmium 2.2 2.2 7.0 0.38
Calcium 8,840 11,900 -- --
Chromium 72 72 0.29 0.00083
Cobalt 26 16 2.3 0.49
Copper 94 53 310 46
Cyanide 0.89 0.89 160 2.0
Iron 43,200 38,100 5,500 640
Lead 3.3 3.3 400 27
Magnesium 22,200 22,200 -- --
Manganese 1,630 1,630 180 57
Mercury 0.057 0.057 0.78 0.57
Nickel 41 22 160 48
Potassium 2,000 2,000 -- --
Selenium 0.51 0.51 39 0.26
Silver 0.22 0.22 39 1.6
Sodium 2,250 2,250 -- --
Thallium 0.13 0.13 -- 0.14
Vanadium 144 144 39 180
Zinc 32 32 2,400 680

Notes:

NA - Not Analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.

VEW01-SO252

VEW01-SB18-9H10-0409 VEW01-SB20-5H6-0409

VEW01-SO201 VEW01-SO231VEW01-SO181 VEW01-SO242

04/06/09 04/13/09

VEW01-SB23-12-0309VEW01-SO20-0409 VEW01-SB24-13-0309 VEW01-SB25-24-0309

03/05/09 03/05/09

VEW01-SO18-0409

04/06/09

VEW01-SO19-0409

04/08/09 03/05/09

VEW01-SO191

VEW01-SB19-6H7-0409

04/08/09

VEW01-SB18-9H10-0409A

04/08/09 04/13/09

13,500 6,550 NA 15,300 11,300 16,500 12,200 11,700 20,200 48,000
9.1 J 0.040 J NA 0.28 J 0.060 J 1.6 0.030 J 0.092 UJ 0.12 J 0.11 UJ
2.7 0.82 NA 0.57 0.99 0.61 0.62 1.0 1.0 1.4
325 27 NA 79 81 78 33 47 88 131
0.22 J 0.19 J NA 0.22 J 0.27 J 0.23 0.22 0.27 0.34 0.46
0.51 0.083 U NA 0.040 J 0.096 U 0.18 0.097 U 0.092 U 0.11 U 0.11 U

7,500 1,770 NA 6,010 2,240 7,000 2,810 4,330 6,260 2,040
28 14 NA 22 19 18 13 17 26 78
12 8.7 NA 13 7.8 11 12 29 15 13

218 22 NA 48 18 44 38 48 37 28
0.66 U 0.66 U NA 0.66 U 0.66 U 0.73 U 0.66 U 0.66 U 0.86 U 0.79 U

46,600 23,800 NA 27,000 23,600 27,500 34,900 32,500 35,100 47,800
214 1.1 NA 6.3 1.7 186 1.2 1.8 2.4 1.5

4,120 2,040 NA 3,800 2,650 4,080 4,080 3,210 4,950 9,060
1,550 306 NA 739 477 565 143 336 704 276
0.13 0.032 U NA 0.020 J 0.032 U 0.030 J 0.032 U 0.030 U 0.044 U 0.037 U

21 4.7 NA 8.0 6.5 7.8 8.5 6.8 11 23
1,680 J 818 J NA 2,000 J 953 J 2,190 1,710 1,440 2,040 1,440
0.50 U 0.42 U NA 0.67 0.48 U 0.43 U 0.48 U 0.44 J 0.38 J 0.17 J
6.6 0.083 U NA 0.020 J 0.096 U 0.086 U 0.097 U 0.092 U 0.11 U 0.11 U
276 170 U NA 257 254 222 175 J 168 282 6,580
0.10 U 0.083 U NA 0.11 U 0.096 U 0.086 U 0.097 U 0.092 U 0.11 U 0.11 U

93 78 NA 84 92 85 98 92 111 97
1,790 11 NA 33 12 87 18 18 29 24

ES051710192043TPA / 10160001 Page 12 of 14



Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- -- 6,100,000 4,500

Semivolatile Organic Compounds (UG/KG)
2-Methylnaphthalene -- -- 31,000 750
Acenaphthylene -- -- 340,000 22,000
Anthracene -- -- 1,700,000 360,000
Benzo(a)anthracene -- -- 150 10
Benzo(b)fluoranthene -- -- 150 35
Benzo(g,h,i)perylene -- -- 170,000 120,000
Benzo(k)fluoranthene -- -- 1,500 350
bis(2-Ethylhexyl)phthalate -- -- 35,000 1,400
Carbazole -- -- 24,000
Chrysene -- -- 15,000 1,100
Di-n-butylphthalate -- -- 610,000 9,200
Fluoranthene -- -- 230,000 160,000
Indeno(1,2,3-cd)pyrene -- -- 150 120
Pentachlorophenol -- -- 3,000 10.0
Phenanthrene -- -- 1,700,000 360,000
Pyrene -- -- 170,000 120,000

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- -- 2,000 66
4,4'-DDE -- -- 1,400 47
4,4'-DDT -- -- 1,700 67
alpha-Chlordane -- -- 1,600 140
Aroclor-1254 -- -- 110 8.8
Dieldrin -- -- 30 0.170
Endosulfan I -- -- 37,000 3,000
Endosulfan sulfate -- -- 37,000 3,000
Endrin -- -- 1,800 81
Endrin aldehyde -- -- 1,800 81
gamma-Chlordane -- -- 1,600 140
Methoxychlor -- -- 31,000 2,200

Explosives (UG/KG)
Perchlorate -- -- 5,500 --

Notes:

NA - Not Analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.
2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.

Table 3-2
Subsurface Soil Detection and Exceedance Results
SWMU 1

Background 
UTL (Qa)

3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

41 R 34 R 35 R

24 U 24 U 24 U
24 U 24 U 24 U
24 U 24 U 24 U
24 U 24 U 24 U
24 UJ 24 U 24 U
24 U 24 UJ 24 UJ
24 U 24 U 24 U
77 J 120 UJ 120 UJ
24 U 24 U 24 U
24 U 24 U 24 U

120 U 120 U 120 U
24 U 24 U 24 U
24 UJ 24 U 24 U

120 UJ 120 UJ 120 UJ
24 U 24 U 24 U
24 U 24 U 24 U

4.0 U 3.9 U 3.9 U
4.0 U 3.9 U 3.9 U
4.0 U 3.9 U 3.9 U
3.4 U 3.3 U 3.3 U
35 25 UJ 18 J
4.0 U 3.9 U 3.9 U
2.7 U 2.6 U 2.6 U
4.0 U 3.9 U 3.9 U
4.0 U 3.9 U 3.9 U
4.0 U 3.9 U 3.9 U
1.5 J 3.0 U 3.0 U
21 U 20 U 20 U

1.9 U 2.0 U 0.85 J

VEW01-SO262 VEW01-SO272

03/04/09

VEW01-SB26-46-0309

03/04/09

VEW01-SB27-24-0309 VEW01-SB27P-24-0309

03/04/09
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 3-2
Subsurface Soil Detection and Exceedance Results
SWMU 1

Background 
UTL (Qa)

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Total Metals (MG/KG)
Aluminum 35,000 35,000 7,700 55,000
Antimony 5.8 5.8 3.1 0.27
Arsenic 1.6 1.6 0.39 0.29
Barium 212 212 1,500 82
Beryllium 0.27 0.27 16 3.2
Cadmium 2.2 2.2 7.0 0.38
Calcium 8,840 11,900 -- --
Chromium 72 72 0.29 0.00083
Cobalt 26 16 2.3 0.49
Copper 94 53 310 46
Cyanide 0.89 0.89 160 2.0
Iron 43,200 38,100 5,500 640
Lead 3.3 3.3 400 27
Magnesium 22,200 22,200 -- --
Manganese 1,630 1,630 180 57
Mercury 0.057 0.057 0.78 0.57
Nickel 41 22 160 48
Potassium 2,000 2,000 -- --
Selenium 0.51 0.51 39 0.26
Silver 0.22 0.22 39 1.6
Sodium 2,250 2,250 -- --
Thallium 0.13 0.13 -- 0.14
Vanadium 144 144 39 180
Zinc 32 32 2,400 680

Notes:

NA - Not Analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

2 Sample located in Background UTL (Qa) geology region and Background UTL (Qa) used as screening criteria.

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

3 Sample borders Background UTL (Kv) and (Qa) geology regions therefore most stringent screening criteria chosen for each analyte.

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

1 Sample located in Background UTL (Kv) geology region and Background UTL (Kv) used as screening criteria.

VEW01-SO262 VEW01-SO272

03/04/09

VEW01-SB26-46-0309

03/04/09

VEW01-SB27-24-0309 VEW01-SB27P-24-0309

03/04/09

33,300 21,400 21,600
0.13 J 0.070 UJ 0.10 UJ
3.8 0.68 0.73
51 28 36

0.54 0.29 0.35
0.091 U 0.070 U 0.10 U
3,230 4,990 4,630

49 26 27
35 8.1 J 12 J
30 22 26

0.79 U 0.73 U 0.73 U
50,000 23,600 27,400

2.4 1.4 1.5
6,620 5,610 7,220

504 220 J 400 J
0.035 U 0.010 J 0.020 J

18 11 12
1,080 1,680 1,830
0.43 J 0.30 J 0.28 J

0.091 U 0.070 U 0.10 U
5,580 1,570 J 2,390 J
0.093 0.070 U 0.10 U

154 63 61
16 21 25
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene -- 34 7.0 1.0 U 1.0 U 0.050 U 1.0 U 0.050 U 1.0 U 0.050 U 1.0 U 0.050 U 0.026 J 0.050 U
1,4-Dichlorobenzene -- 0.43 75 1.0 U 1.0 U 0.050 U 1.0 U 0.050 U 1.0 U 0.050 U 1.0 U 0.050 U 0.006 J 0.006 J
Acetone -- 2,200 -- 4.0 U 4.0 U 4.0 J 4.0 U 3.0 J 4.0 U 6.0 U 4.0 U 6.0 6.0 U 8.0 U
Benzene -- 0.41 5.0 1.0 U 1.0 U 0.050 U 1.0 U 0.050 U 1.0 U 0.050 U 1.0 U 0.050 U 0.009 J 0.009 J
Carbon disulfide -- 100 -- 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 1.0
Chloroform -- 0.19 80 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 3.0 3.0
Chloromethane -- 19 -- 1.0 U 1.0 U 2.0 U 1.0 U 0.40 J 1.0 U 2.0 U 1.0 U 2.0 U 2.0 U 2.0 U
Tetrachloroethene -- 0.11 5.0 1.0 U 1.0 U 0.050 U 1.0 U 0.050 U 1.0 U 0.040 J 1.0 U 0.050 UJ 0.050 UJ 0.050 UJ
Vinyl chloride -- 0.016 2.0 1.0 U 1.0 U 0.15 U 1.0 U 0.15 U 1.0 U 0.15 U 1.0 U 0.15 U 0.15 U 0.15 U

Semivolatile Organic Compounds (UG/L)
bis(2-Ethylhexyl)phthalate -- 4.8 6.0 11 U 10 U 1.9 UJ 10 U 2.0 U 10 U 1.9 UJ 10 U 1.9 UJ 0.63 J 0.95 J

Pesticide/Polychlorinated Biphenyls (UG/L)
No Detections -- -- -- ND ND ND ND ND ND ND ND ND ND ND

Herbicides (UG/L)
No Detections -- -- -- ND ND NA ND NA ND NA ND NA NA NA

Dioxin/Furans (NG/L)
No Detections -- -- -- ND ND NA ND NA ND NA ND NA NA NA

Explosives (UG/L)
Perchlorate -- 2.6 -- 20 U 20 U 0.086 J 20 U 0.40 U 20 U 0.59 20 U 0.17 J 0.080 J 0.077 J

Total Metals (UG/L)
Aluminum 300 U 3,700 -- NA NA 300 U NA 300 U NA 1,020 J NA 300 U 300 U 300 U
Antimony 1.0 U 1.5 6.0 2.5 U 2.5 U 1.0 U 3.3 J 1.0 U 2.5 U 1.0 U 3.0 J 1.0 U 0.38 J 0.31 J
Arsenic 5.0 U 0.045 10 2.0 U 2.0 U 5.0 U 2.0 U 5.0 U 2.0 U 5.0 U 2.0 U 5.0 U 7.4 7.5
Barium 19 730 2,000 37 J 48 J 34 238 111 46 J 28 82 J 48 60 57
Beryllium 1.0 U 7.3 4.0 0.18 J 0.097 J 1.0 U 0.095 U 1.0 U 0.095 U 1.0 U 0.095 U 1.0 U 1.0 U 1.0 U
Cadmium 1.0 U 1.8 5.0 0.36 U 0.49 J 1.0 U 0.36 U 1.0 U 0.36 U 1.0 U 0.36 U 1.0 U 1.0 U 1.0 U
Calcium 52,400 -- -- NA NA 105,000 NA 93,900 NA 47,000 NA 15,900 16,800 16,100
Chromium 3.0 U 0.043 100 29 20 3.0 U 0.77 J 3.0 U 1.5 J 17 2.0 J 3.0 U 4.0 J 3.4
Cobalt 1.0 U 1.1 -- 3.8 J 2.5 J 1.3 11 J 2.0 0.57 U 1.2 0.74 J 0.17 J 3.2 3.1
Copper 1.0 U 150 1,300 15 J 3.8 J 1.0 U 1.7 J 1.2 1.3 J 12 8.7 J 7.0 7.3 R 8.0 J
Cyanide 12 U 73 200 NA 3.7 U 12 U NA 12 U 4.8 J 12 U NA 12 U 12 U 12 U
Iron 111 2,600 -- NA NA 215 NA 293 NA 1,330 NA 119 279 240
Lead 0.080 J 15 15 1.8 U 1.8 U 1.0 UJ 1.8 U 1.0 UJ 1.8 U 1.0 UJ 1.8 U 1.0 U 0.34 J 0.27 J
Magnesium 51,500 -- -- NA NA 100,000 NA 108,000 NA 53,000 NA 22,000 19,700 19,000
Manganese 28 88 -- NA NA 96 NA 448 NA 26 NA 28 891 887
Mercury 0.20 U 0.37 2.0 0.016 U 1.3 1.9 0.051 J 0.20 U 0.089 J 0.20 U 0.016 U 0.20 U 0.20 U 0.20 U
Nickel 1.8 J 73 -- 17 J 16 J 4.9 4.7 J 4.8 2.3 J 11 5.3 J 1.9 3.5 3.3
Potassium 1,360 -- -- NA NA 1,210 NA 1,000 NA 1,020 NA 6,260 1,130 1,070
Selenium 3.4 J 18 50 2.1 U 4.7 J 5.0 U 2.1 U 5.0 U 3.5 J 5.0 U 4.9 J 1.5 J 5.0 U 2.8 J
Silver 1.0 U 18 -- 0.47 U 0.86 J 1.0 UJ 0.55 J 1.0 UJ 0.47 U 1.0 UJ 0.66 J 1.0 U 1.0 U 1.0 U
Sodium 482,000 -- -- NA NA 959,000 NA 972,000 NA 784,000 NA 609,000 773,000 757,000
Thallium 1.0 U -- 2.0 2.5 U 5.1 J 1.0 UJ 3.0 J 1.0 UJ 3.9 J 1.0 UJ 2.5 U 1.0 U 1.0 U 1.0 U
Vanadium 12 18 -- 32 J 15 J 11 12 J 13 13 J 16 24 J 16 6.3 5.0 U
Zinc 11 J 1,100 -- 14 J 4.7 J 10 U 0.41 U 10 U 0.41 U 10 U 11 J 10 U 5.3 J 3.9 J

Notes:

Exceeds Background

Exceeds Background and Adjusted RSL for Tapwater

Exceeds Background and MCL - Groundwater

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/L - Milligrams per liter

NG/L - Nanograms per liter

UG/L - Micrograms per liter

CGW1GW02-R01

02/05/04

Table 3-3
Groundwater Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

MW13 
Background

Adjusted RSL 
for Tapwater

MCL - 
Groundwater

02/05/04

CGW1MW01 CGW1MW02 CGW1MW03

CGW1GW01-R01

02/07/04

VEW01-MW04-0509

05/06/09

VEW01-MW02-0509

05/04/09

CGW1GW03-R01

02/06/04

VEW01-MW03-0409

04/30/09

CGW1GW04-R01 CGW1GW05-R01

02/13/04

VEW01-MW07-0509VEW01-MW06-0509

05/21/09 05/19/09

VEW01-MW07P-0509

05/19/09

CGW1MW04 CGW1MW07CGW1MW05 CGW1MW06
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

CGW1GW02-R01

02/05/04

Table 3-3
Groundwater Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

MW13 
Background

Adjusted RSL 
for Tapwater

MCL - 
Groundwater

02/05/04

CGW1MW01 CGW1MW02 CGW1MW03

CGW1GW01-R01

02/07/04

VEW01-MW04-0509

05/06/09

VEW01-MW02-0509

05/04/09

CGW1GW03-R01

02/06/04

VEW01-MW03-0409

04/30/09

CGW1GW04-R01 CGW1GW05-R01

02/13/04

VEW01-MW07-0509VEW01-MW06-0509

05/21/09 05/19/09

VEW01-MW07P-0509

05/19/09

CGW1MW04 CGW1MW07CGW1MW05 CGW1MW06

Dissolved Metals (UG/L)
Aluminum, Dissolved 300 U 3,700 -- NA NA 300 U NA 300 U NA 300 U NA 300 U 46 J 43 J
Antimony, Dissolved 1.0 U 1.5 6.0 2.5 U 2.5 U 1.0 U 2.8 J 1.0 U 2.5 U 1.0 U 2.5 U 1.0 U 0.35 J 0.34 J
Arsenic, Dissolved 5.0 U 0.045 10 2.0 U 2.0 U 5.0 U 2.0 U 6.8 2.0 U 5.0 U 2.0 U 5.0 U 7.8 7.2
Barium, Dissolved 18 730 2,000 18 J 40 J 33 236 110 42 J 26 77 J 49 60 59
Calcium, Dissolved 54,600 -- -- NA NA 99,200 NA 92,900 NA 48,900 NA 16,700 17,100 17,200
Chromium, Dissolved 3.0 U 0.043 -- 7.9 J 9.9 J 3.0 U 0.60 J 3.0 U 1.3 J 3.0 U 1.3 J 3.1 6.4 J 3.0 U
Cobalt, Dissolved 1.0 U 1.1 -- 0.57 U 0.57 U 1.2 11 J 2.0 0.57 U 0.11 J 0.57 U 1.0 U 1.6 1.1
Copper, Dissolved 1.0 R 150 1,300 5.2 J 3.3 J 1.3 2.0 J 1.2 1.3 J 1.0 U 5.2 J 1.0 U 4.1 R 0.48 R
Iron, Dissolved 107 J 2,600 -- NA NA 211 NA 273 NA 148 NA 100 UJ 92 J 70 J
Lead, Dissolved 1.0 U 15 15 1.8 U 1.8 U 1.0 UJ 1.8 U 1.0 UJ 1.8 U 1.0 UJ 1.8 U 1.0 U 0.070 J 1.0 U
Magnesium, Dissolved 53,000 -- -- NA NA 95,200 NA 107,000 NA 55,200 NA 22,800 20,200 20,200
Manganese, Dissolved 28 88 -- NA NA 92 NA 441 NA 8.3 NA 24 923 914
Mercury, Dissolved 0.20 U 0.37 2.0 0.016 U 0.46 0.090 J 0.016 U 0.20 U 0.026 J 0.20 U 0.016 U 0.20 U 0.20 U 0.20 U
Nickel, Dissolved 1.9 73 -- 6.7 J 10 J 4.7 4.4 J 4.3 1.8 J 5.3 4.7 J 2.2 2.8 2.9
Potassium, Dissolved 1,430 -- -- NA NA 1,130 NA 1,000 U NA 1,050 NA 1,000 U 1,130 1,130
Selenium, Dissolved 5.0 18 50 2.1 U 3.6 J 5.0 U 2.1 U 5.0 U 2.4 J 5.0 U 3.3 J 5.0 U 2.9 J 1.0 J
Silver, Dissolved 1.0 U 18 -- 0.47 U 0.47 U 1.0 UJ 0.52 J 1.0 UJ 0.47 U 1.0 UJ 0.47 U 1.0 U 1.0 U 1.0 U
Sodium, Dissolved 496,000 -- -- NA NA 968,000 NA 949,000 NA 803,000 NA 632,000 794,000 800,000
Thallium, Dissolved 1.0 U -- 2.0 2.5 U 3.0 J 1.0 UJ 2.5 U 1.0 UJ 2.5 U 1.0 UJ 2.5 U 1.0 U 1.0 U 1.0 U
Tin, Dissolved -- 2,200 -- 1.0 U 1.0 U NA 1.0 U NA 1.8 J NA 1.0 U NA NA NA
Vanadium, Dissolved 11 18 -- 8.9 J 9.5 J 11 11 J 14 11 J 14 22 J 16 5.4 5.3
Zinc, Dissolved 22 J 1,100 -- 5.9 J 0.41 U 10 U 0.41 U 10 U 0.41 U 10 U 17 J 10 U 3.6 J 10 U

Wet Chemistry (MG/L)
Chloride 420 -- -- NA NA NA NA NA NA NA NA 650 660 NA
Sulfide -- -- -- NA 0.56 J NA NA NA 0.72 J NA NA NA NA NA
Total dissolved solids (TDS) 1,600 -- -- NA NA NA NA NA NA NA NA 1,800 1,800 NA

Notes:

Exceeds Background

Exceeds Background and Adjusted RSL for Tapwater

Exceeds Background and MCL - Groundwater

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/L - Milligrams per liter

NG/L - Nanograms per liter

UG/L - Micrograms per liter
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene -- 34 7.0
1,4-Dichlorobenzene -- 0.43 75
Acetone -- 2,200 --
Benzene -- 0.41 5.0
Carbon disulfide -- 100 --
Chloroform -- 0.19 80
Chloromethane -- 19 --
Tetrachloroethene -- 0.11 5.0
Vinyl chloride -- 0.016 2.0

Semivolatile Organic Compounds (UG/L)
bis(2-Ethylhexyl)phthalate -- 4.8 6.0

Pesticide/Polychlorinated Biphenyls (UG/L)
No Detections -- -- --

Herbicides (UG/L)
No Detections -- -- --

Dioxin/Furans (NG/L)
No Detections -- -- --

Explosives (UG/L)
Perchlorate -- 2.6 --

Total Metals (UG/L)
Aluminum 300 U 3,700 --
Antimony 1.0 U 1.5 6.0
Arsenic 5.0 U 0.045 10
Barium 19 730 2,000
Beryllium 1.0 U 7.3 4.0
Cadmium 1.0 U 1.8 5.0
Calcium 52,400 -- --
Chromium 3.0 U 0.043 100
Cobalt 1.0 U 1.1 --
Copper 1.0 U 150 1,300
Cyanide 12 U 73 200
Iron 111 2,600 --
Lead 0.080 J 15 15
Magnesium 51,500 -- --
Manganese 28 88 --
Mercury 0.20 U 0.37 2.0
Nickel 1.8 J 73 --
Potassium 1,360 -- --
Selenium 3.4 J 18 50
Silver 1.0 U 18 --
Sodium 482,000 -- --
Thallium 1.0 U -- 2.0
Vanadium 12 18 --
Zinc 11 J 1,100 --

Notes:

Exceeds Background

Exceeds Background and Adjusted RSL for Tapwater

Exceeds Background and MCL - Groundwater

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/L - Milligrams per liter

NG/L - Nanograms per liter

UG/L - Micrograms per liter

Table 3-3
Groundwater Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

MW13 
Background

Adjusted RSL 
for Tapwater

MCL - 
Groundwater

0.050 U 0.050 U 0.050 UJ 0.050 UJ 0.050 U 0.050 U
0.050 U 0.050 U 0.050 U 0.050 U 0.050 U 0.050 U

6.0 U 5.0 J 27 U 6.0 U 4.0 J 4.0 J
0.050 U 0.050 U 0.050 UJ 0.014 J 0.050 U 0.050 U

1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U
2.0 U 2.0 U 2.0 U 2.0 UJ 2.0 U 2.0 U

0.050 UJ 0.050 UJ 0.050 UJ 0.050 UJ 0.050 UJ 0.050 UJ
0.15 U 0.15 U 0.15 UJ 0.15 UJ 0.15 U 0.012 J

1.9 UJ 1.9 UJ 1.9 UJ 1.9 UJ 1.9 UJ 1.9 UJ

ND ND ND ND ND ND

NA NA NA NA NA NA

NA NA NA NA NA NA

0.89 0.20 U 0.56 4.0 U 2.5 2.6

300 U 300 U 60 J 600 U 300 U 300 U
1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U
5.0 U 5.2 5.0 U 10 U 5.0 U 5.0 U
46 19 39 410 19 19
1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U
1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U

86,600 33,000 36,900 813,000 57,100 52,400
3.0 U 3.0 U 3.0 U 6.0 U 3.0 U 3.0 U

0.58 J 1.0 U 0.66 J 41 1.0 U 1.0 U
7.7 7.7 6.3 2.8 1.0 U 7.8 R
12 U 12 U 12 U 12 U 12 U 12 U

232 174 108 J 1,550 111 124
1.0 U 0.090 J 0.21 J 2.0 U 1.0 U 0.080 J

90,000 32,500 55,200 1,160,000 55,800 51,500
53 37 86 13,700 28 28

0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
2.2 1.8 4.1 22 1.8 J 2.0

2,140 1,580 1,260 6,110 1,450 1,360
2.0 J 5.0 U 2.9 J 10 U 4.2 J 3.4 J
1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U

586,000 423,000 1,110,000 4,430,000 489,000 482,000
1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U
19 23 16 10 U 12 12
10 U 10 U 10 U 40 U 10 UJ 11 J

VEW01-MW10-0509

05/18/09

VEW01-MW08-0509

05/22/09

VEW01-MW09-0509

05/20/09

VEW01-MW13P-0509

05/20/0905/12/09

VEW01-MW13-0509

05/20/09

VEW01-MW11-0509
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

Table 3-3
Groundwater Detection and Exceedance Results
SWMU 1
Site Inspection/Expanded Site Inspection Report

MW13 
Background

Adjusted RSL 
for Tapwater

MCL - 
Groundwater

Dissolved Metals (UG/L)
Aluminum, Dissolved 300 U 3,700 --
Antimony, Dissolved 1.0 U 1.5 6.0
Arsenic, Dissolved 5.0 U 0.045 10
Barium, Dissolved 18 730 2,000
Calcium, Dissolved 54,600 -- --
Chromium, Dissolved 3.0 U 0.043 --
Cobalt, Dissolved 1.0 U 1.1 --
Copper, Dissolved 1.0 R 150 1,300
Iron, Dissolved 107 J 2,600 --
Lead, Dissolved 1.0 U 15 15
Magnesium, Dissolved 53,000 -- --
Manganese, Dissolved 28 88 --
Mercury, Dissolved 0.20 U 0.37 2.0
Nickel, Dissolved 1.9 73 --
Potassium, Dissolved 1,430 -- --
Selenium, Dissolved 5.0 18 50
Silver, Dissolved 1.0 U 18 --
Sodium, Dissolved 496,000 -- --
Thallium, Dissolved 1.0 U -- 2.0
Tin, Dissolved -- 2,200 --
Vanadium, Dissolved 11 18 --
Zinc, Dissolved 22 J 1,100 --

Wet Chemistry (MG/L)
Chloride 420 -- --
Sulfide -- -- --
Total dissolved solids (TDS) 1,600 -- --

Notes:

Exceeds Background

Exceeds Background and Adjusted RSL for Tapwater

Exceeds Background and MCL - Groundwater

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/L - Milligrams per liter

NG/L - Nanograms per liter

UG/L - Micrograms per liter

VEW01-MW10-0509

05/18/09

VEW01-MW08-0509

05/22/09

VEW01-MW09-0509

05/20/09

VEW01-MW13P-0509

05/20/0905/12/09

VEW01-MW13-0509

05/20/09

VEW01-MW11-0509

CGW1MW13CGW1MW11CGW1MW10CGW1MW09CGW1MW08

300 U 300 U 26 J 600 U 300 U 300 U
1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U
5.0 U 5.0 U 5.0 U 10 U 5.0 U 5.0 U
44 18 38 400 18 19

85,200 32,600 35,600 878,000 54,600 56,200
3.0 U 3.0 U 3.0 U 6.0 U 3.0 U 3.0 U

0.65 J 1.0 U 0.64 J 40 1.0 U 1.0 U
1.4 1.2 R 1.6 2.8 R 1.1 R 1.0 R
184 J 100 UJ 57 J 1,830 J 130 J 107 J
1.0 U 1.0 U 0.060 J 2.0 U 1.0 U 1.0 U

87,800 32,100 54,600 1,250,000 53,000 54,800
51 35 84 13,500 28 28

0.20 U 0.20 U 0.20 U 0.20 U 0.20 U 0.20 U
2.4 1.4 4.0 23 2.5 J 1.9

2,090 1,520 1,200 5,890 1,430 1,480
2.6 J 0.94 J 2.6 J 10 U 5.1 J 5.0
1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U

601,000 419,000 1,120,000 4,410,000 514,000 496,000
1.0 U 1.0 U 1.0 U 2.0 U 1.0 U 1.0 U
NA NA NA NA NA NA
19 23 16 10 U 12 11
10 U 10 U 10 U 20 U 10 U 22 J

NA 340 1,300 11,000 420 NA
NA NA NA NA NA NA
NA 1,400 2,300 18,000 1,600 NA
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Table 3-4
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: SWMU-1

Media: Surface Soil, Subsurface Soil, Groundwater
Historical Function: Camp Garcia Landfill

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Background Max Exceeds Max Exceeds December Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Value Background Background RSL Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits Qa KV Qa KV Adjusted 100x SL Toxicity Value Toxicity Value

(1) (2) (3) (4) (4)

SWMU-1 7429-90-5 Aluminum 8.8E+03 3.00E+04 mg/kg VEW01-SO25 7 / 7 7 / 7 3.25E+00 - 5.33E+00 3.5E+04 3.5E+04 No No -- -- 7.7E+03 nc No -- 7.7E+04 24447 95% Student Surface Soil UCL CNS 0.3 --
Surface Soil 7440-36-0 Antimony 6.0E-02 J 4.08E+00 J mg/kg CGW1SS32 55 / 57 2 / 57 1.00E-02 - 2.00E-02 5.8E+00 5.8E+00 No No -- -- 3.1E+00 nc No -- 3.1E+01 -- -- -- Longevity, blood -- --

7440-38-2 Arsenic 1.7E-01 J 4.25E+00 mg/kg CGW1SS46 37 / 57 33 / 57 1.10E-01 - 1.80E-01 1.6E+00 1.6E+00 Yes Yes -- -- 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

7440-47-3 Chromium 1.0E+01 J 1.13E+02 J mg/kg CGW1SS32 57 / 57 57 / 57 7.00E-02 - 1.10E-01 7.2E+01 7.2E+01 Yes Yes -- -- 2.9E-01 ca Yes -- 1.2E+05 -- -- -- No Observed Effects -- --
7440-48-4 Cobalt 6.4E+00 J 3.21E+01 J mg/kg CGW1SS31 57 / 57 57 / 57 1.00E-02 - 1.00E-02 1.6E+01 2.6E+01 Yes Yes -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 2.9E+04 5.01E+04 mg/kg VEW01-SO26 7 / 7 7 / 7 8.80E-01 - 1.45E+00 3.8E+04 4.3E+04 Yes Yes -- -- 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 3.6E+02 9.19E+02 mg/kg VEW01-SO26 7 / 7 7 / 7 2.90E-01 - 4.70E-01 1.6E+03 1.6E+03 No No -- -- 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 5.8E+01 J 1.96E+02 mg/kg VEW01-SO26 57 / 57 57 / 57 5.00E-02 - 8.00E-02 1.4E+02 1.4E+02 Yes Yes -- -- 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

50-32-8 Benzo(a)pyrene 4.6E-02 J 4.58E-02 J mg/kg CGW1SS12 1 / 57 1 / 57 3.40E-03 - 4.60E-03 -- -- -- -- -- -- 1.5E-02 ca No 1.5E-02 -- -- -- Max -- -- 3.1E-06

SWMU-1 7429-90-5 Aluminum 6.6E+03 4.8E+04 mg/kg VEW01-SO25 46 / 46 45 / 46 3.37E+00 - 6.74E+00 3.5E+04 3.5E+04 Yes Yes -- -- 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --
Subsurface Soil 7440-36-0 Antimony 3.0E-02 J 1.7E+02 J mg/kg VEW01-SO13 37 / 46 13 / 46 2.00E-02 - 4.00E-02 5.8E+00 5.8E+00 Yes Yes -- -- 3.1E+00 nc No -- 3.1E+01 15.97 97.5% KM Cheb Total Soil UCL Longevity, blood 0.5 --

7440-38-2 Arsenic 4.6E-01 J 3.5E+01 J mg/kg VEW01-SO08 46 / 46 46 / 46 1.10E-01 - 3.50E-01 1.6E+00 1.6E+00 Yes Yes -- -- 3.9E-01 ca No 3.9E-01 2.2E+01 2.497 95% KM (BCA) Total Soil UCL
Hyperpigmentation, keratosis and
possible vascular complications 0.1 6.4E-06

7440-47-3 Chromium 1.3E+01 2.3E+03 J mg/kg VEW01-SO01 46 / 46 46 / 46 8.00E-02 - 1.16E+00 7.2E+01 7.2E+01 Yes Yes -- -- 2.9E-01 ca Yes -- 1.2E+05 152 95% Cheb (Mean, SD) Total Soil UCL No Observed Effects 0.001 --
7440-48-4 Cobalt 3.6E+00 4.3E+01 mg/kg VEW01-SO13 46 / 46 46 / 46 1.00E-02 - 1.00E-02 1.6E+01 2.6E+01 Yes Yes -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 16.11 95% Modified-t Total Soil UCL decreased iodine uptake 0.7 4.4E-08
7440-50-8 Copper 1.8E+01 2.3E+04 mg/kg VEW01-SO11 46 / 46 6 / 46 1.20E-01 - 3.57E+00 5.3E+01 9.4E+01 Yes Yes -- -- 3.1E+02 nc No -- 3.1E+03 1754 95% Cheb (Mean, SD) Total Soil UCL Gastrointestinal 0.6 --
7439-89-6 Iron 2.4E+04 1.5E+05 mg/kg VEW01-SO02 46 / 46 46 / 46 1.03E+00 - 1.53E+01 3.8E+04 4.3E+04 Yes Yes -- -- 5.5E+03 nc No -- 5.5E+04 55897 95% Modified-t Total Soil UCL gastrointestinal effects 1.0 --
7439-92-1 Lead 5.6E-01 1.9E+03 mg/kg VEW01-SO13 46 / 46 5 / 46 2.00E-02 - 1.40E-01 3.3E+00 3.3E+00 Yes Yes -- -- 4.0E+02 AL No -- -- 62.89 Detected mean Total Soil Mean Developmental Effects -- --
7439-96-5 Manganese 8.9E+01 J 2.4E+03 mg/kg VEW01-SO11 46 / 46 43 / 46 1.30E-01 - 1.11E+00 1.6E+03 1.6E+03 Yes Yes -- -- 1.8E+02 nc No -- 1.8E+03 1020 95% Cheb (Mean, SD) Total Soil UCL CNS 0.6 --
7440-02-0 Nickel 4.7E+00 4.3E+02 J mg/kg VEW01-SO01 46 / 46 1 / 46 6.00E-02 - 1.70E-01 2.2E+01 4.1E+01 Yes Yes -- -- 1.6E+02 nc No 1.3E+04 1.6E+03 35.92 95% Cheb (Mean, SD) Total Soil UCL Body Weight 0.02 2.8E-09
7440-62-2 Vanadium 4.5E+01 5.3E+02 mg/kg VEW01-SO01 46 / 46 46 / 46 5.00E-02 - 4.60E-01 1.4E+02 1.4E+02 Yes Yes -- -- 3.9E+01 nc No -- 3.9E+02 119.1 95% Cheb (Mean, SD) Total Soil UCL decreased hair cystine 0.3 --
7440-66-6 Zinc 1.1E+01 2.5E+03 mg/kg VEW01-SO11 46 / 46 1 / 46 2.60E-01 - 4.00E-01 3.2E+01 3.2E+01 Yes Yes -- -- 2.4E+03 nc No -- 2.4E+04 388.58 97.5% Cheb (Mean, SD) Total Soil UCL Blood 0.02 --

72-54-8 4,4'-DDD 9.9E-04 J 7.0E+02 mg/kg VEW01-SO01 16 / 46 1 / 46 7.40E-04 - 8.70E+00 -- -- -- -- -- -- 2.0E+00 ca Yes 2.0E+00 -- -- -- Max -- -- 3.5E-04
72-55-9 4,4'-DDE 9.0E-04 J 7.1E+01 mg/kg VEW01-SO01 31 / 46 1 / 46 7.30E-04 - 8.60E+00 -- -- -- -- -- -- 1.4E+00 ca No 1.4E+00 -- 5.091 97.5% KM Cheb Total Soil UCL -- -- 3.6E-06
50-29-3 4,4'-DDT 1.1E-03 J 3.8E+01 mg/kg VEW01-SO01 26 / 46 3 / 46 8.50E-04 - 5.00E-01 -- -- -- -- -- -- 1.7E+00 ca No 1.7E+00 3.6E+01 2.871 97.5% KM Cheb Total Soil UCL Liver lesions 0.08 1.7E-06

11097-69-1 Aroclor-1254 1.8E-02 J 5.8E+01 J mg/kg VEW01-SO05 3 / 46 1 / 46 7.20E-03 - 7.50E-01 -- -- -- -- -- -- 1.1E-01 nc Yes 2.2E-01 1.1E+00 -- -- Max nail formation 51.8 2.6E-04
60-57-1 Dieldrin 8.3E-04 J 1.3E+02 mg/kg VEW01-SO01 15 / 46 5 / 46 7.20E-04 - 8.40E+00 -- -- -- -- -- -- 3.0E-02 ca Yes 3.0E-02 3.1E+00 Max Liver lesions 42.5 4.3E-03
72-20-8 Endrin 4.5E-03 J 7.6E+00 mg/kg VEW01-SO01 2 / 46 1 / 46 8.00E-04 - 4.70E-01 -- -- -- -- -- -- 1.8E+00 nc No -- 1.8E+01 -- -- Max Liver lesions, Convulsions 0.4 --

5103-74-2 gamma-Chlordane 9.8E-04 J 3.5E+01 mg/kg VEW01-SO01 11 / 46 1 / 46 8.50E-04 - 5.00E-01 -- -- -- -- -- -- 1.6E+00 ca No 1.6E+00 3.5E+01 2.59 97.5% KM Cheb Total Soil UCL Hepatic necrosis 0.07 1.6E-06

SWMU-1 7440-36-0_D Antimony, Dissolved 3.5E-01 J 2.8E+00 J ug/L CGW1MW03 2 / 15 1 / 15 1.50E-01 - 3.00E-01 -- -- -- -- 1.0E+00 U 1.5E+00 nc No -- 1.5E+01 -- -- -- Longevity, blood -- --

Groundwater 7440-38-2_D Arsenic, Dissolved 6.8E+00 7.8E+00 ug/L CGW1MW07 2 / 15 2 / 15 1.50E+00 - 3.00E+00 -- -- -- -- 5.0E+00 U 4.5E-02 ca Yes 4.5E-02 1.1E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

7440-47-3_D Chromium, Dissolved 6.0E-01 J 9.9E+00 J ug/L CGW1MW02 7 / 15 7 / 15 3.00E-01 - 6.00E-01 -- -- -- -- 3.0E+00 U 4.3E-02 ca Yes -- 5.5E+04 -- -- -- No Observed Effects -- --
7440-48-4_D Cobalt, Dissolved 1.1E-01 J 4.0E+01 ug/L CGW1MW11 8 / 15 5 / 15 1.00E-01 - 2.00E-01 -- -- -- -- 1.0E+00 U 1.1E+00 nc No -- 1.1E+01 -- -- -- decreased iodine uptake -- --
7439-96-5_D Manganese, Dissolved 8.3E+00 1.4E+04 ug/L CGW1MW11 10 / 10 4 / 10 1.50E-01 - 1.50E+00 -- -- -- -- 2.8E+01 = 8.8E+01 nc Yes -- 8.8E+02 -- -- -- CNS -- --
7439-97-6_D Mercury, Dissolved 2.6E-02 J 4.6E-01 ug/L CGW1MW02 3 / 15 1 / 15 2.00E-02 - 2.00E-02 -- -- -- -- 2.0E-01 U 3.7E-01 nc No -- 3.7E+00 -- -- -- CNS -- --
7440-62-2_D Vanadium, Dissolved 5.4E+00 2.3E+01 ug/L CGW1MW09 14 / 15 3 / 15 7.00E-01 - 1.40E+00 -- -- -- -- 1.2E+01 = 1.8E+01 nc No -- 1.8E+02 -- -- -- decreased hair cystine -- --

7440-36-0 Antimony 3.8E-01 J 3.3E+00 J ug/L CGW1MW03 3 / 15 2 / 15 1.50E-01 - 3.00E-01 -- -- -- -- 1.0E+00 U 1.5E+00 nc No -- 1.5E+01 -- -- Max Longevity, blood 0.2 --

7440-38-2 Arsenic 5.2E+00 7.5E+00 ug/L CGW1MW07 2 / 15 2 / 15 1.50E+00 - 3.00E+00 -- -- -- -- 5.0E+00 U 4.5E-02 ca Yes 4.5E-02 1.1E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.7 1.7E-04

7440-47-3 Chromium 7.7E-01 J 2.9E+01 ug/L CGW1MW01 7 / 15 7 / 15 3.00E-01 - 6.00E-01 -- -- -- -- 3.0E+00 U 4.3E-02 ca Yes -- 5.5E+04 -- -- Max No Observed Effects 0.0005 --
7440-48-4 Cobalt 1.7E-01 J 4.1E+01 ug/L CGW1MW11 12 / 15 8 / 15 1.00E-01 - 2.00E-01 -- -- -- -- 1.0E+00 U 1.1E+00 nc No -- 1.1E+01 -- -- Max decreased iodine uptake 3.8 --
7439-96-5 Manganese 2.6E+01 1.4E+04 ug/L CGW1MW11 10 / 10 4 / 10 1.50E-01 - 1.50E+00 -- -- -- -- 2.8E+01 = 8.8E+01 nc Yes -- 8.8E+02 -- -- Max CNS 15.6 --
7439-97-6 Mercury 5.1E-02 J 1.9E+00 ug/L CGW1MW02 4 / 15 2 / 15 2.00E-02 - 2.00E-02 -- -- -- -- 2.0E-01 U 3.7E-01 nc No -- 3.7E+00 -- -- Max CNS 0.5 --
7440-62-2 Vanadium 6.3E+00 3.2E+01 J ug/L CGW1MW01 14 / 15 4 / 15 7.00E-01 - 1.40E+00 -- -- -- -- 1.2E+01 = 1.8E+01 nc No -- 1.8E+02 -- -- Max decreased hair cystine 0.2 --

67-66-3 Chloroform 3.0E+00 3.0E+00 ug/L CGW1MW07 1 / 15 1 / 15 2.00E-01 - 2.00E-01 -- -- -- -- 1.0E+00 U 1.9E-01 ca No 1.9E-01 1.3E+02 -- -- Max Liver cell polymorphism 0.02 1.6E-05

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type Qa. Soil 51.8 5E-03
(2) East Vieques Soil Type KV. Groundwater 16.1 2E-04
(3) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Total Risk 51.8 5E-03
(4) Regional Screening Levels for Residential Soil (December 2009). For COPCs in surface soil the higher UCL of the surface soil and total soil dataset was used.

For COPCs exclusively detected in subsurface soil the UCL of the total soil dataset was used.
The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. When a UCL could not be calculated for a COPC the higher maximum detected concentration between the surface soil and subsurface soil dataset was used to calculate risk.
The SL for 'Methyl Mercury' was used as the adjusted SL for Mercury. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
AL = Lead Action Level
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk
CNS = Central Nervous System

Concentration  Background

MW13

Qualifier Qualifier

 Minimum  Maximum

Concentration

ES051710192043TPA / 10160001 Page 1 of 1



Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL Mean Ratio
Maximum 

Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Chromium -- - -- 57 / 57 10.1 113 26.5 18.8 30.7 64.0 2 / 57 1.77 72.0 2 / 57 0.37 1.57 0.48 0.41
Cobalt -- - -- 57 / 57 6.36 32.1 13.5 5.24 14.6 13.0 18 / 57 2.47 26.0 4 / 57 0.52 1.23 1.13 1.04
Copper -- - -- 57 / 57 19.5 145 38.6 21.0 43.2 70.0 2 / 57 2.07 94.0 2 / 57 0.41 1.54 0.62 0.55
Lead 0.16 - 0.86 53 / 57 0.22 36.5 6.01 6.30 7.40 120 0 / 57 0.30 -- -- - -- -- -- -- --
Mercury 0.028 - 0.045 52 / 57 0.007 0.19 0.028 0.024 0.033 0.10 1 / 57 1.88 0.057 2 / 57 0.49 3.30 0.33 0.28
Selenium 0.21 - 0.60 53 / 57 0.20 1.35 0.59 0.23 0.64 0.52 35 / 57 2.60 0.51 38 / 57 1.16 2.65 1.23 1.13
Vanadium -- - -- 57 / 57 58.1 196 96.0 34.9 104 130 8 / 57 1.51 144 7 / 57 0.67 1.36 0.80 0.74
Zinc -- - -- 57 / 57 14.8 521 46.7 72.5 62.8 120 3 / 57 4.34 32.0 25 / 57 1.46 16.3 0.52 0.39
Explosives (UG/KG)
Perchlorate 1.80 - 125 4 / 57 0.35 0.58 47.1 17.9 51.1 1,000 0 / 57 0.001 -- -- - -- -- -- -- --

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Table 3-5
Ecological Risk Assessment Screening Statistics for SWMU 1 Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of 

Detection
Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance
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Table 3-6
Summary of Norway Rat Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)
Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Chromium 113 3.162 357 0.084 9.48 0 2.74 2.40 5.37 12.0 1.14 0.51 0.23
Copper 145 1.531 222 0.625 90.6 0 21.7 5.60 7.23 9.34 3.88 3.00 2.33
Lead 36.5 1.522 55.6 0.468 17.1 0 4.14 4.70 6.47 8.90 0.88 0.64 0.47
Mercury 0.188 20.63 3.88 5.000 0.94 0 0.22 0.032 0.072 0.16 6.85 3.06 1.37
Selenium 1.35 1.340 1.81 3.012 4.07 0 0.95 0.20 0.26 0.33 4.75 3.70 2.88
Vanadium 196 0.088 17.2 0.010 1.90 0 1.37 4.16 5.88 8.31 0.33 0.23 0.16
Zinc 521 12.89 6,713 1.820 948 0 223 75.4 169 377 2.95 1.32 0.59
Explosives
Perchlorate 0.00058 1.000 0.0006 80.00 0.046 0 0.01 6.40 14.3 32.0 <0.01 <0.01 <0.01

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0398 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.980 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0516 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.168 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Table 3-6
Summary of Norway Rat Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Chromium 26.5 0.320 8.48 0.041 1.09 0 0.52 2.40 5.37 12.0 0.22 0.10 0.04
Copper 38.6 Regression 14.0 Regresson 8.23 0 1.16 5.60 7.23 9.34 0.21 0.16 0.12
Mercury 0.028 1.186 0.03 Regresson 0.05 0 0.004 0.032 0.072 0.16 0.13 0.06 0.03
Selenium 0.59 Regression 0.63 Regresson 0.28 0 0.05 0.20 0.26 0.33 0.23 0.18 0.14
Zinc 46.7 Regression 302 Regresson 40.8 0 16.8 75.4 169 377 0.22 0.10 0.04

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0207 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0242 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.209 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Table 3-7
Summary of Indian Mongoose Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Chromium 113 3.162 357 0.084 9.48 0.349 39.4 0 51.7 2.40 5.37 12.0 21.5 9.63 4.31
Copper 145 1.531 222 0.625 90.6 0.554 80.3 0 32.4 11.7 13.3 15.1 2.77 2.44 2.15
Lead 36.5 1.522 55.6 0.468 17.1 0.286 10.4 0 8.11 4.70 6.47 8.90 1.73 1.25 0.91
Mercury 0.188 20.63 3.88 5.000 0.94 0.130 0.02 0 0.56 0.15 0.19 0.25 3.71 2.87 2.23
Selenium 1.35 1.340 1.81 3.012 4.07 1.263 1.71 0 0.26 0.20 0.26 0.33 1.32 1.03 0.80
Vanadium 196 0.088 17.2 0.010 1.90 0.013 2.57 0 3.28 4.16 5.88 8.31 0.79 0.56 0.39
Zinc 521 12.89 6,713 1.820 948 2.782 1,450 0 964 75.4 169 377 12.8 5.72 2.56
Explosives
Perchlorate 0.00058 1.000 0.0006 80.00 0.046 0.000 0 0 0.0001 6.40 14.3 32.0 <0.01 <0.01 <0.01

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0460 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.972 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0933 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.312 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Table 3-7
Summary of Indian Mongoose Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Chromium 26.5 0.320 8.48 0.041 1.09 Regresson 2.48 0 0.34 2.40 5.37 12.0 0.14 0.06 0.03
Copper 38.6 Regression 14.0 Regresson 8.23 Regresson 11.5 0 0.72 11.7 13.3 15.1 0.06 0.05 0.05
Lead 6.01 Regression 3.42 Regresson 0.72 Regresson 2.38 0 0.16 4.70 6.47 8.90 0.03 0.02 0.02
Mercury 0.028 1.186 0.03 Regresson 0.05 0.130 0.004 0 0.001 0.15 0.19 0.25 0.01 0.01 0.01
Selenium 0.59 Regression 0.63 Regresson 0.28 Regresson 0.54 0 0.03 0.20 0.26 0.33 0.15 0.12 0.09
Zinc 46.7 Regression 302 Regresson 40.8 Regresson 116 0 11.4 75.4 169 377 0.15 0.07 0.03

WCWIRPDSSCFIRPDFFCFIR
DI xxixii

])]()[()]()()[()]()()([[ 
 

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0285 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.564 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.111 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.297 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0557 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.528 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Table 3-8
Summary of Pearly-eyed Thrasher Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)
Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Chromium 113 3.162 357 0.084 9.48 0 75.3 2.66 5.95 13.3 28.3 12.7 5.67
Copper 145 1.531 222 0.625 90.6 0 47.6 4.05 7.00 12.1 11.7 6.79 3.93
Lead 36.5 1.522 55.6 0.468 17.1 0 11.9 3.85 8.61 19.3 3.09 1.38 0.62
Mercury 0.188 20.63 3.88 5.000 0.94 0 0.81 0.49 0.77 1.20 1.65 1.05 0.67
Selenium 1.35 1.340 1.81 3.012 4.07 0 0.39 0.44 0.81 1.50 0.88 0.48 0.26
Vanadium 196 0.088 17.2 0.010 1.90 0 5.55 0.34 0.49 0.69 16.1 11.4 8.06
Zinc 521 12.89 6,713 1.820 948 0 1,400 66.1 148 331 21.2 9.47 4.23
Explosives
Perchlorate 0.00058 1.000 0.0006 80.00 0.046 0 0.0001 13.0 18.4 26.0 <0.01 <0.01 <0.01

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0174 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.954 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0157 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.080 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Table 3-8
Summary of Pearly-eyed Thrasher Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Chromium 26.5 0.320 8.48 0.041 1.09 0 0.93 2.66 5.95 13.3 0.35 0.16 0.07
Copper 38.6 Regression 14.0 Regresson 8.23 0 1.66 4.05 7.00 12.1 0.41 0.24 0.14
Lead 6.01 Regression 3.42 Regresson 0.72 0 0.36 3.85 8.61 19.3 0.09 0.04 0.02
Mercury 0.028 1.186 0.03 Regresson 0.05 0 0.004 0.49 0.77 1.20 <0.01 <0.01 <0.01
Vanadium 96.0 0.039 3.74 0.005 0.46 0 0.87 0.34 0.49 0.69 2.53 1.79 1.26
Zinc 46.7 Regression 302 Regresson 40.8 0 28.2 66.1 148 331 0.43 0.19 0.09

WCWIRPDSSCFIRPDFFCFIR
DI xxixii
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DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0123 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.754 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.200 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0129 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.104 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Table 3-9
Summary of Red-tailed Hawk Exposure Doses - Screening
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Chromium 113 3.162 357 0.084 9.48 0.349 39.4 0 1.63 2.66 5.95 13.3 0.61 0.27 0.12
Copper 145 1.531 222 0.625 90.6 0.554 80.3 0 3.32 4.05 7.00 12.1 0.82 0.47 0.27
Lead 36.5 1.522 55.6 0.468 17.1 0.286 10.4 0 0.43 3.85 8.61 19.3 0.11 0.05 0.02
Mercury 0.188 20.63 3.88 5.000 0.94 0.130 0.02 0 0.001 0.49 0.77 1.20 <0.01 <0.01 <0.01
Selenium 1.35 1.340 1.81 3.012 4.07 1.263 1.71 0 0.07 0.44 0.81 1.50 0.16 0.09 0.05
Vanadium 196 0.088 17.2 0.010 1.90 0.013 2.57 0 0.11 0.34 0.49 0.69 0.31 0.22 0.15
Zinc 521 12.89 6,713 1.820 948 2.782 1,450 0 59.9 66.1 148 331 0.91 0.40 0.18
Explosives
Perchlorate 0.00058 1.000 0.0006 80.00 0.046 0.000 0 0 0 13.0 18.4 26.0 <0.01 <0.01 <0.01

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0395 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 1.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.000 = Proportion of diet composed of soil
WIR = 0.0680 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.957 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?
Surface Soil 

(Phase I RFI)
Yes Yes

VOCs Yes No N/A
SVOCs Yes 4-Methylphenol > SSL not detected in groundwater

B(a)P > RSL within acceptable HH risk range

B(b)F > SSL not detected in groundwater
Pyridine > SSL not detected in groundwater

Pesticides No N/A N/A
PCBs Yes Aroclor-1221 > SSL not detected in groundwater

Aroclor-1254 > SSL not detected in groundwater
Aroclor-1260 > SSL not detected in groundwater

Dioxins No N/A N/A
Inorganics Yes As > RSL, SSL, BKG within acceptable HH risk range; SSL at DAF of 1 shown 

not to be realistic leaching predictor; concentrations likely 
attributable to background

Cr > RSL, ECO, SSL, 
BKG

acceptable HH risk level; site-wide chromium likely 
acceptable ECO risk; detected in dissolved-phase 

Co > RSL, ECO, SSL, 
BKG

acceptable HH risk level; mean concentration <= ECO; 
concentrations comparable to background; SSL at a DAF of 
1 shown not to be realistic leaching predictor; 
concentrations likely attributable to background

Cu > ECO, SSL, BKG mean concentration < ECO; detected in dissolved-phase 
groundwater below RSL and MCL

Pb > SSL, BKG detected in groundwater below action level
Hg > ECO, BKG mean concentration < ECO
Se > ECO, SSL, BKG ECO criterion based on plants; no sign of stress to plants; < 

ECO for soil invertebrates; detected in dissolved-phase 
groundwater below RSL and MCL

Sn > ECO, BKG mean concentration < ECO
V > RSL, ECO, SSL, BKG acceptable HH risk level; site-wide vanadium likely 

acceptable ECO risk; SSL at a DAF of 1 shown not to be 
realistic leaching predictor; concentrations likely attributable 
to background

Zn > ECO, BKG mean concentration < ECO
Groundwater 
(Phase I RFI)

Yes Yes

Inorganics Yes Sb > RSL, BKG acceptable HH risk level; < MCL
Cr > RSL, BKG acceptable HH risk level
Co > RSL, BKG acceptable HH risk level
Hg > RSL, BKG acceptable HH risk level; < MCL
V > RSL, BKG acceptable HH risk level

Medium sufficiently 
characterized; surface soil 
suitable for cover material; 
proceed to streamlined 
RI/FS report for 
presumptive remedy

Table 3-10
Decision Tree Summary
SWMU 1
Site Inspection/Expanded Site Inspection Report

Medium sufficiently 
characterized; wells 
present upgradient, within, 
and downgradient of 
landfill; proceed to 
streamlined RI/FS report 
for presumptive remedy
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Table 3-10
Decision Tree Summary
SWMU 1
Site Inspection/Expanded Site Inspection Report

Yes Yes

SVOCs Yes PCP > SSL not detected in groundwater
Pesticides Yes 4,4'-DDD > RSL, SSL within acceptable HH risk range; not detected in 

d t4,4'-DDE > RSL, SSL within acceptable HH risk range; not detected in 
groundwater

4,4'-DDT > RSL, SSL within acceptable HH risk range; not detected in 
groundwater

Dieldrin > RSL, SSL exceeds acceptable HH risk range; not detected in 
groundwater

Endrin > RSL, SSL within acceptable HH risk range; not detected in 
groundwater

Endrin Aldehyde > SSL not detected in groundwater
Gamma-chlordane > 
RSL, SSL

within acceptable HH risk range; not detected in 
groundwater

PCB Yes Aroclor-1254 > RSL, SSL exceeds acceptable HH risk range; not detected in 
groundwater

Explosives Yes No N/A
Inorganics Yes Al > RSL, BKG acceptable HH risk level

Sb > RSL, SSL, BKG acceptable HH risk level; detected in dissolved-phase 
groundwater below tap water RSL and MCL

As > RSL, SSL, BKG within acceptable HH risk range; detected in dissolved-
phase groundwater above tap water RSL, but below MCL

Ba > SSL, BKG detected in dissolved-phase groundwater below tap water 
RSL and MCL

Cd > SSL, BKG not detected in dissolved-phase groundwater
Cr > RSL, SSL, BKG acceptable HH risk level; detected in dissolved-phase 

groundwater below tap water RSL
Co > RSL, SSL, BKG acceptable HH risk level; detected in dissolved-phase 

groundwater above tap water RSL in one sample
Cu > RSL, SSL, BKG acceptable HH risk level; detected in dissolved-phase 

groundwater below tap water RSL and MCL
Fe > RSL, SSL, BKG exceeds acceptable HH risk range; detected in dissolved-

phase groundwater below tap water RSL
Pb > RSL, SSL, BKG acceptable HH risk level; detected in dissolved-phase 

groundwater below action level
Mn > RSL, SSL, BKG acceptable HH risk level; detected in dissolved-phase 

groundwater above tap water RSL

Test Pit 
Subsurface Soil 
Samples from 
Within Debris 

(ESI)

Medium representative of 
conditions within waste 
sufficiently characterized; 
proceed to streamlined 
RI/FS report for 
presumptive remedy
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Table 3-10
Decision Tree Summary
SWMU 1
Site Inspection/Expanded Site Inspection Report

Ni > RSL, SSL, BKG acceptable HH risk level; detected in dissolved-phase 
groundwater below tap water RSL

Se > SSL, BKG detected in dissolved-phase groundwater below tap water 
RSL and MCL

Ag > SSL, BKG detected in dissolved-phase groundwater below tap water 
RSL and MCL

V > RSL, SSL, BKG acceptable HH risk level; detected in dissolved-phase 
groundwater below tap water RSL

Zn > RSL, SSL, BKG acceptable HH risk level; detected in dissolved-phase 
groundwater below tap water RSL

Yes Yes
SVOCs Yes PCP > SSL not detected in groundwater

Pesticides No 4,4'-DDD > SSL not detected in groundwater

4,4'-DDE > SSL not detected in groundwater

4,4'-DDT > SSL not detected in groundwater
Dieldrin > RSL, SSL exceeds acceptable HH risk range; not detected in 

groundwater
Explosives Yes No N/A
Inorganics Yes Al > RSL, BKG acceptable HH risk level

As > RSL, SSL, BKG within acceptable HH risk range; detected in dissolved-
phase groundwater above tap water RSL, but below MCL

Ba > SSL, BKG detected in dissolved-phase groundwater below tap water 
RSL and MCL

Cr > RSL, SSL, BKG acceptable HH risk level; detected in dissolved-phase 
groundwater below tap water RSL

Co > RSL, SSL, BKG within acceptable HH risk range; detected in dissolved-
phase groundwater above tap water RSL in one sample

Cu > SSL, BKG detected in dissolved-phase groundwater below tap water 
RSL and MCL

Fe > RSL, SSL, BKG exceeds acceptable HH risk range; detected in dissolved-
phase groundwater below tap water RSL

Pb > SSL, BKG detected in dissolved-phase groundwater below action level

Se > SSL, BKG detected in dissolved-phase groundwater below tap water 
RSL and MCL

V > RSL, SSL, BKG acceptable HH risk level; detected in dissolved-phase 
groundwater below tap water RSL

Medium representative of 
conditions beneath waste 
in landfill sufficiently 
characterized; proceed to 
streamlined RI/FS report 
for presumptive remedy

Test Pit 
Subsurface Soil 
Samples from 

Beneath Debris 
(ESI)

ES051710192043TPA / 10160001 Page 3 of 5



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Table 3-10
Decision Tree Summary
SWMU 1
Site Inspection/Expanded Site Inspection Report

Yes Yes
SVOCs Yes No N/A

Pesticides No N/A N/A
Explosives Yes No N/A
Inorganics Yes As > RSL, SSL, BKG within acceptable HH risk range; SSL at DAF of 1 shown 

not to be realistic leaching predictor; concentrations likely 
attributable to background

Co > RSL, ECO, SSL, 
BKG

acceptable HH risk level; mean concentration <= ECO; 
concentrations comparable to background; SSL at a DAF of 
1 shown not to be realistic leaching predictor; 
concentrations likely attributable to background

Fe > RSL, SSL, BKG acceptable HH risk level; detected in dissolved-phase 
groundwater below tap water RSL

Se > ECO, SSL, BKG ECO criterion based on plants; no sign of stress to plants; < 
ECO for soil invertebrates; detected in dissolved-phase 
groundwater below RSL and MCL

V > RSL, ECO, SSL, BKG acceptable HH risk level; site-wide vanadium likely 
acceptable ECO risk; SSL at a DAF of 1 shown not to be 
realistic leaching predictor; concentrations likely attributable 
to background

Yes Yes
VOCs Yes No N/A

SVOCs Yes No N/A
Pesticides No N/A N/A

PCB Yes Aroclor-1254 > SSL not detected in groundwater
Explosives Yes No N/A
Inorganics Yes Al > RSL, BKG acceptable HH risk level

As > RSL, SSL, BKG within acceptable HH risk range; detected in dissolved-
phase groundwater above tap water RSL, but below MCL

Cr > RSL, SSL, BKG acceptable HH risk level; detected in dissolved-phase 
groundwater below tap water RSL

Co > RSL, SSL, BKG acceptable HH risk level; detected in dissolved-phase 
groundwater above tap water RSL in one sample

Fe > RSL, SSL, BKG exceeds acceptable HH risk range; detected in dissolved-
phase groundwater below tap water RSL

V > RSL, BKG acceptable HH risk level

Ephemeral 
Stream Surface 

Soil Samples 
(ESI)

Ephemeral 
Stream 

Subsurface Soil 
Samples (ESI)

Medium sufficiently 
characterized; proceed to 
streamlined RI/FS report 
for presumptive remedy

Medium sufficiently 
characterized; proceed to 
streamlined RI/FS report 
for presumptive remedy

ES051710192043TPA / 10160001 Page 4 of 5



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Table 3-10
Decision Tree Summary
SWMU 1
Site Inspection/Expanded Site Inspection Report

Yes Yes
VOCs Yes Chloroform > RSL within acceptable HH risk range

SVOCs Yes No N/A
Explosives Yes No N/A
Inorganics Yes As > RSL, BKG exceeds acceptable HH risk range, but < MCL

Cr > RSL, BKG acceptable HH risk level; < MCL
Co > RSL, BKG acceptable HH risk level
Mn > RSL, BKG exceeds acceptable HH risk level
Hg > RSL, BKG acceptable HH risk level; < MCL
V > RSL, BKG acceptable HH risk level

Groundwater 
(ESI)

Medium sufficiently 
characterized; proceed to 
streamlined RI/FS report 
for presumptive remedy

ES051710192043TPA / 10160001 Page 5 of 5
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FIGURE 3-1
1959 Aerial Photograph of
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FIGURE 3-2
1962 Aerial Photograph of

Camp Garcia Landfill (SWMU 1)
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FIGURE 3-3
1964 Aerial Photograph of

Camp Garcia Landfill (SWMU 1)
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Apparent landfill trench/cell evident in 1959 aerial photograph

SWMU 1 area identified by ERI (2000) - No landfill trenches or
cells were observed in the 1970 aerial photograph

Aerial Photo Date: 2005

ES082009002TPA   F3-5 Composite Features from 59-62-64 Aerials.ai   mstuart

FIGURE 3-5
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2. ‘E’ represents an exploratory excavation for the purpose of delineating the extent of the landfill.

3. ‘TP16(1)’ represents Test Pit 16, Trench 1. Trenches were excavated until significant debris was located. 
At that time a sample was collected for that test pit designator.
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FIGURE 3-6
Geophysical Survey and Sample Location Map, SWMU 1
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ES082009002TPA F3-8 SWMU1 Cross Section B-B.ai

FIGURE 3-8
SWMU 1, Geologic Cross Section A-A’

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites 

Vieques, Puerto Rico

Notes:
Monitoring well location designations are preceded by “CGW1” (e.g. MW11 = CGW1MW11)
‘E’ represents and exploratory excavation for the purpose of delineating the extent of the landfill.
‘TP16(1)’ represents Test Pit  16, Trench 1. Trenches were excavated until significant debris was located.  
At that time a sample was collected for that test pit designator.
Perched water in MW-09 was insufficient to set a well. Upper and Lower Saprolite is from a Quartz 
Diorite/Granodiorite body that intruded into the Cretaceous Adesite, and is more susceptible to erosion.

60

30

-30

-60

0 

30

-30

-60

0 

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
Distance (ft)

E
le

va
ti

o
n

 (
ft

 a
m

sl
)

E
le

va
ti

o
n

 (
ft

 a
m

sl
)

A

A’

DIRT ROAD

MW-13

MW-01

MW-09

MW-07

MW-06

MW-08

MW-02

MW-03

MW-11

MW-04

MW-10

A

A’

A-A' Plan View

N

TD=21.5 ftTD=21.5 ft

PerchedPerched
WaterWater

PerchedPerched
WaterWater

USUS

LSLS LSLS

Kv-FKv-F

KvKv
Kv-FKv-F

KvKv

USUS

TD=60 ftTD=60 ft
TD=59 ftTD=59 ft

TD=60 ftTD=60 ft

TD=65 ftTD=65 ft
TD=42.5 ft

TD=29 ft

M
W

-1
3

M
W

-0
1

E
p

h
em

er
al

S
tr

ea
m

E
p

h
em

er
al

S
tr

ea
m

E
p

h
em

er
al

S
tr

ea
m

Perched
Water

Perched
Water

A
cc

es
s 

R
o

ad

E
-5

M
W

-0
9

T
P

16
(5

)

M
W

-0
7

T
P

08
(1

)

M
W

-0
6

T
P

06
(5

)

M
W

-0
4

M
W

-1
1

TD=60 ft

TD=21.5 ft

TD=65 ft TD=60 ft
TD=59 ft

TD=42.5 ft

TD=29 ft

SM/MLSM/MLSM/ML

US

LS LS

Kv-F

Kv
Kv-F

Kv

US

EdEd

FmFm
FmFm

SM/MLSM/MLSM/ML

?
?

?

?

?

?

?
?

?

A
cc

es
s 

R
o

ad

A
cc

es
s 

R
o

ad

E
-1

3

?

?
?

?

??

?

?? ?

?
?

?

??
??

TP16-5

amsl

E-13

30

0

0 300

Scale 
(Feet)

 Fm Interpreted Fill Material

 Ed Ephemeral Stream Deposits 

    SM/ML    Sand Silt Mix, with Gravel and Clay

 US Upper Saprolite

 LS Lower Saprolite

 Kv-F Fractured Cretaceous Andesite

 Kv Continuous Cretaceous Andesite

  Estimated Potentiometric Surface (June 5, 2009)

  Well Screen

  

  Total Depth (ft) Below Ground Surface

   Test Pit (SI/ESI)

  Exploratory Excavation (SI/ESI)

  PA/SI Monitoring Well

  SI/ESI Monitoring Well

  Access Road

   Estimated Stratigraphic Interface

  

Legend

TD

?

First Encountered Groundwater During Drilling

Above Mean Sea Level 

Ed

Fm
Fm

Fm
Fm

??

??

??



ES082009002TPA F3-9 SWMU1 Cross Section B-B.ai

TD=51 ftTD=51 ft

TD=29 ftTD=29 ft
TD=32 ftTD=32 ft TD=34.5 ftTD=34.5 ft

Kv-FKv-F

USUS

SM/MLSM/ML

SM/MLSM/ML

FIGURE 3-9
SWMU 1, Geologic Cross Section B-B’
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SWMU 1 North, Test Pits & Excavations
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Vieques, Puerto Rico

Notes:
1. SS/SB27 is not shown on this figure.  Please refer to figure 3-14
for SS/SB27.
2. ‘E’ represents and exploratory excavation for the purpose of
delineating the extent of the landfill.
3. ‘TP16(1)’ represents Test Pit  16, Trench 1. Trenches were
excavated until significant debris was located.  At that time a
sample was collected for that test pit designator
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Notes:
1. SS/SB27 is not shown on this figure.  Please refer to figure 3-14
for SS/SB27.
2. ‘E’ represents and exploratory excavation for the purpose of
delineating the extent of the landfill.
3. ‘TP16(1)’ represents Test Pit  16, Trench 1. Trenches were
excavated until significant debris was located.  At that time a
sample was collected for that test pit designator
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SECTION 4 

SWMU 2—Fuels Off-loading Site  

This section presents the results of the SI/ESI performed at SWMU 2—Fuels Off-Loading 
Site at the Former VNTR. 

4.1 Conceptual Site Model 
The CSM for SWMU 2 is based on review of historical information such as records, aerial 
photographs, site inspection documentation, and interviews, as well as site-specific data. 

4.1.1 Site History and Potential Sources of Release 
SWMU 2 is located at the Former VNTR (Figures 1-2 and 1-3), and is the former location of 
aboveground fuel storage tanks (ASTs) and an area where fuels were offloaded from barges 
and pumped through an 8-inch line to each of these tanks. Two 20,000-gallon tanks and two 
30,000-gallon tanks at this location were reported to have been used to store diesel fuel, 
unleaded gasoline (MOGAS), leaded gasoline, aviation gasoline (AVGAS), and JP-5 fuel 
(Greenleaf/Telesca and E&E, 1984). The tanks became operational in 1953, during which 
tank refueling occurred approximately every 3 months. The remaining ASTs and fuel 
transfer pipeline were reportedly demolished between 1978 and 1979, but historical records 
were not clear as to whether the fuel pipeline was removed or abandoned in place.  

According to the 1984 IAS (Greenleaf/Telesca and E&E, 1984), this refueling process took 
place for approximately 25 years. The sludge that accumulated in the bottom of the tanks 
was removed periodically by a private contractor and disposed of on the main island of 
Puerto Rico (Kearney, 1988). The locations of tanks are shown in the 1959 (Figure 4-1), 1962 
(Figure 4-2), 1964 (Figure 4-3), and 1970 (Figure 4-4) aerial photographs, which indicate that 
eight tanks were historically present at the site. The fuel offloading area identified in the 
1970 aerial photograph (Figure 4-4) is not present in the 1959, 1962, or 1964 aerial 
photographs (Figures 4-1 through 4-3) even though tank refueling operations reportedly 
began in 1953. Also, the samples shown on all the aerial photographs were collected in 2004, 
at which time the fuel offloading area was present. 

The only remaining visual signs of historical site activities are the concrete loading ramp and 
the steel pipeline supports next to the loading ramp (Figure 4-5). The 1995 RFA (PREQB, 
1995) stated that the potential for waste or accumulated liquids to migrate into the soil, 
groundwater or surface water was very low. However, prior to the start of refueling, 
seawater had to be flushed from the underground line, which reportedly resulted in the 
discharge of fuel mixed with seawater into the ocean and onto the soil along the shoreline in 
the vicinity of the concrete loading ramp that is shown in Figures 4-4 and 4-5.  

An environmental survey was conducted in 1978 as part of preparation of an Environmental 
Impact Statement for continued range use (TAMS/E&E, 1979), shortly after the tanks were 
dismantled and the refueling halted. The survey did not find any indications of stressed 
vegetation, impacts to the fauna, oil-stained beaches, or other indications of pollution. 
Because no effects on the environment or to human health were observed or postulated, 
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SWMU 2 was not recommended for a Confirmation Study (Greenleaf/Telesca and E&E, 
1984).  

A Phase II RFA was conducted by Kearney in 1988. The study concluded SWMU 2 had low 
to no potential for exposure to environmental receptors and recommended NFA (Kearney, 
1988). No staining or other evidence of release was found during a VSI conducted in June 
1995 (PREQB, 1995). The RFA Reports recommended NFA for this site based on the 
following conditions: the remote location, the inactive nature of the site, the minimal 
exposure potential from this SWMU to human receptors, and the absence of visible 
petroleum contamination on surface media (Kearney, 1988; PREQB, 1995). Although SWMU 
2 was recommended for NFA in the Phase II RFA Reports, the site was investigated during 
the 2004 Phase I RFI (PA/SI) to determine whether there was evidence of historical releases. 
Based on the site history information summarized above, two areas were identified as 
potential source areas: (1) former AST area and (2) fuel offloading area. 

During the Phase I RFI, eight surface soil samples (SS-01 through SS-08) and one subsurface 
soil sample (SB-01) were collected around the former fuel tanks. Four surface soil samples 
(SS-09 through SS-12) and one subsurface soil sample (SB-02) were collected around the 
former fuel offloading area (Figures 4-1 through 4-4). The results of screening these data 
using the decision analysis process are presented in Section 4.3 of the Final PA/SI Report 
(CH2M HILL, 2008).  

The conclusion of the Final PA/SI Report was that although the data collected during the 
PA/SI suggest there has not been a CERCLA-related release at the site that has resulted in 
contamination of soil at concentrations that would pose a potentially unacceptable risk to 
human or ecological receptors or leaching concern for groundwater, the spatial coverage of 
the samples was inadequate to draw this conclusion with certainty because soil samples 
were not collected at all former tank locations and no soil samples were collected along the 
former fuel transfer pipeline.  

Based on the above information, the potential sources of a CERCLA-related release at 
SWMU 2 are the former fuel tanks area, former fuel offloading area, and the former fuel 
transfer pipeline between these two areas. 

4.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 1979 
during an Environmental Impact Statement evaluation (TAMS/E&E, 1979), the IAS 
(Greenleaf/Telesca and E&E, 1984), the Phase II RFA (Kearney, 1988), the Revised RFA 
(PREQB, 1995), the EBS (NAVFACENGCOM, 2003), the current conditions inspection 
(CH2M HILL, 2001), the 2004 PA/SI, and the 2009 ESI, as well as on regional information.  

The site is currently overgrown with grasses and small shrubs. The SWMU 2 area is located 
on a bluff on the southern coast of the island with its highest elevation at approximately 
32 ft amsl, as shown on the topographic map (Figure 4-6). Figures 4-2 and 4-6 show the site 
is relatively flat with steep relief on all sides of the former AST location, as well as along the 
coast.  
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The site resides within the geological unit Kv, which comprises sedimentary and igneous 
rocks deposited largely in a marine environment. For more information on the bedrock 
geology see Section 1.4.6.  

Soils consist of silty sand, sandy silt and gravels. Saprock was encountered as close as 1 foot 
bgs, and borings were terminated at refusal, generally ranging between 2 and 8 ft bgs. For 
more information on the soils, see Appendix D of the Final PA/SI (CH2M HILL, 2008) for 
boring logs from the Phase I RFI, and Appendix A of the SI/ESI Report, which contains the 
site-specific soil boring logs for the ESI (2009). 

Other than the ocean, there are no surface water bodies at or immediately adjacent to 
SWMU 2. Groundwater was not encountered in the unconsolidated material. Based on site-
specific observations, the topographic slope, and the regional groundwater gradient 
determined by the USGS (1989) and confirmed by CH2M HILL within the Camp Garcia area 
during the SI/ESI (2009), groundwater in this area likely exists within the fractured bedrock 
and flows in a southerly direction toward the coast, as described in Section 1.4.7 and shown 
in Figure 24-1. 

4.2 Sampling Approach and Chemical Constituents Identified 
To facilitate presentation of all sample locations, the locations of the historical tanks have 
been combined onto one figure. Figure 4-7 shows how the various historical tank locations 
from multiple years were combined into one figure for sample display purposes. 

Phase I RFI (PA/SI) Sampling 

As presented in the Phase I RFI Work Plan (CH2M HILL, 2003b), eight surface soil samples 
and one subsurface soil sample were collected around the former fuel tanks (Figure 4-8) and 
four surface soil samples and one subsurface soil sample were collected around the former 
fuel loading area (Figure 4-8). The soil borings were advanced to 5 ft bls in the former fuel 
tank area and 4.5 ft bls in the fuel pipe support area (depths correspond to where bedrock 
was encountered), and soil samples were screened continuously with an OVA. No elevated 
OVA readings were observed, as shown in Appendix D of the Final PA/SI (CH2M HILL, 
2008). Therefore, one subsurface soil sample was collected for analysis from each soil boring 
from the 2-ft interval directly above bedrock. See Table 2-1 for soil sample depths. All 
surface soil samples were analyzed for Appendix IX VOCs, SVOCS, pesticides, PCBs, 
herbicides, and metals; and explosives, including perchlorate. Four surface soil samples 
(CGW2SS03, 07, 09, and 12) were additionally analyzed for dioxins, cyanide, and sulfide. 
Both subsurface soil samples were analyzed for Appendix IX VOCs and SVOCs. One 
subsurface soil sample (CGW2SB01) was additionally analyzed for dioxins, cyanide, and 
sulfide. 

ESI Pipeline Geophysical Investigation 

In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), during the ESI, to determine 
if the buried pipeline from the fuel offloading area to the ASTs was removed or abandoned 
in place, a magnetic and electromagnetic geophysical survey was conducted. The 
geophysical report and associated figures can be found in Appendix H of this SI/ESI 
Report. The estimated traverse of the former fuel pipeline and the geophysical transects are 
shown on Figure 4-8. It is important to note that the former pipeline location on Figure 4-8 
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was generated by superimposing its general location from a NAVFAC hand drawing onto 
the aerial photograph, so the location should be considered approximate, especially 
considering portions of it are shown to be beyond the edge of the cliff. Most importantly, 
however, is that the geophysical transects made approximately perpendicular to the former 
pipeline traverse covered sufficient areas to determine the presence/absence of the pipeline. 
In fact, all geophysical transects ended within several feet of the cliff and extended up to 200 
feet or more in a northerly direction, as shown in Figure 4-8. The results of the geophysical 
survey show there was no evidence of a buried pipeline. Additionally, the geophysical 
survey concluded that two concrete areas identified north and west of SWMU 2 (Figure 4-8) 
were isolated and not indicative of a buried pipeline. It is also important to note that debris 
observed during the ERP Technical Subcommittee site visit in January 2009 suggested the 
former pipeline was aboveground or removed. 

ESI Pipeline Soil Sampling 

In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), during the ESI, because the 
geophysical investigation did not identify a buried pipeline, samples in the proximity of the 
estimated former pipeline location and debris were collected. The western-most soil boring 
(SS21) was installed along the estimated former pipeline route, at the location presented in 
the SAP. No subsurface soil sample was collected at SO21 because material below 1 ft bgs 
was primarily bedrock, and did not contain enough sand-sized and smaller material to 
collect a representative subsurface soil sample. The eastern-most soil boring (SS/SB-25) was 
installed along the estimated former pipeline (as shown by the geophysical transect) at the 
approximate location presented in the SAP. A third soil boring (SS/SB-22) was installed 
along the old pipeline route in the vicinity of the pipe debris identified during the Vieques 
ERP Technical Subcommittee site visit in January 2009. No PID readings above 0.0 ppm 
were observed at SO21, SO22 or SO25, where refusal was reached at 1, 8 and 6 ft, 
respectively. Therefore, subsurface soil samples were collected at the default depths as 
outlined in the SAP, adjusted as necessary for the presence of bedrock. For more 
information, see Appendix A for the site-specific soil boring logs and Table 2-1 for soil 
sample depths. 

ESI AST Soil Sampling 

In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), during the ESI, one soil 
boring was advanced at the location of each former AST (SS13 through SS20, as shown on 
Figure 4-8). Surface soil samples were collected from 0 to 1ft bgs. No PID readings above 0 
ppm were observed, but subsurface soil sample depths varied from the default depth 
outlined in the SAP as follows: 

At SO16 an SO18, intervals below 4 ft bgs were primarily bedrock, and did not contain 
enough sand-sized and smaller material to collect a representative sample. Therefore, at 
these locations the subsurface soil sample was collected from the 2 to 4 ft bgs interval. At 
SO17, refusal was reached at 5 ft bgs; therefore, the subsurface soil sample was collected 
from the 3 to 5 ft bgs interval. At SO13, SO19 and SO20, no subsurface soil samples were 
collected because the material below 1 ft bgs at these locations was primarily bedrock, and 
did not contain enough sand-sized and smaller material to collect a representative 
subsurface soil sample.  
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Preliminary evaluation of the data collected beneath each AST showed elevated levels of 
lead in the surface soil (SS18, 144 mg/kg) and subsurface soil (SB18, 128 mg/kg) beneath 
one of the ASTs, relative to the other ASTs. Therefore, based on concurrence among the ERP 
Technical Subcommittee, two “rings” of surface/subsurface soil samples around sample 
SS/SB18 were collected for lead analysis to determine whether the potential release of lead 
was localized. As shown in Figure 4-8, all surface and subsurface soil samples within the 
inner ring of samples (i.e., SS/SB-26 through SS/SB-29) were analyzed for lead. The outer 
ring of samples (i.e., SS/SB-30 through SS/SB-33) was initially held pending the lead results 
of the inner ring of samples. Because the lead concentration in subsurface soil sample SB29 
was 223 mg/kg, the outer ring surface/subsurface soil sample adjacent to SB29 (i.e., SS/SB-
33) was analyzed for lead. The lead concentrations in SS/SB-33 were relatively low, so the 
area of relatively elevated lead levels was determined to be localized and sufficiently 
delineated; therefore, no additional samples were collected. At SS/SB-26 and SS/SB-27 
locations, no PID readings above 0.0 ppm were observed; therefore, the only variance from 
the default depth outlined in the SAP was at SB27, where refusal was reached at 4 ft bgs. 
Therefore, the subsurface soil sample was collected from 2 to 4 ft bgs (see Table 2-1 for soil 
sample depths). Following sample collection at these two locations, it is suspected that the 
PID malfunctioned due to high humidity, which caused anomalous readings at the SS/SB-
28 through SS/SB-33 borings. There were no visible signs of contamination and no odors at 
any of these locations; however, as a conservative measure, the subsurface soil samples were 
collected at the soil intervals containing the highest PID readings. For more information, see 
Appendix A for the site-specific soil boring logs and Table 2-1 for soil sample depths. 

ESI Fuel Offloading Area 

In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), two soil borings (SO23 and 
SO24) were advanced around the fuel offloading area at locations concurred upon during 
the January 2009 ERP Technical Subcommittee site visit. There was no visible evidence of 
contamination, and no PID readings were observed above 0.0 ppm. At SS/SB-23, refusal 
was reached at 4 ft bgs; therefore, the subsurface soil sample was collected from the 2 to 4 ft 
bgs interval. No subsurface soil sample was collected at SO24 as material below 1 ft bgs was 
primarily bedrock and did not contain enough sand-sized and smaller material to collect a 
representative subsurface soil sample. For more information, see Appendix A for the site-
specific soil boring logs and Table 2-1 for soil sample depths. 

All samples collected during the ESI (except samples from borings SO26 through SO33) 
were analyzed for BTEX, MTBE, and PAHs; lead, TPH-gas range organics (GRO), and TPH-
DRO. Samples collected from borings SO26 through SO29 and SO33 were analyzed for lead 
only. In accordance with a process concurred upon by the ERP Technical Subcommittee, 
samples collected from borings SO30 through SO32 were not analyzed because the lead 
concentrations in the “inner ring” samples adjacent to these “outer ring” samples were not 
elevated.     

Tables 4-1 and 4-2 summarize the constituents detected in SWMU 2 surface soil and 
subsurface soil samples, respectively, collected during the Phase I RFI (2004) and the ESI 
(2009). The tables also identify screening criteria exceedances. Raw analytical data for the 
Phase I RFI (2004) samples are provided in Appendix O of the Final PA/SI (2008). Raw 
analytical data for the ESI (2009) samples are provided in Appendix K. 
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4.3 SWMU 2 Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 4-1 and 4-2). 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests the site was a former fuels off-loading site with several 
ASTs and a fuel transfer pipeline. Although the data evaluation presented in the PA/SI 
Report (CH2M HILL, 2008) indicated there likely was not a CERCLA-related release at the 
site that has resulted in contamination of soil at concentrations that would pose a potentially 
unacceptable risk to human or ecological receptors or leaching concern for groundwater, the 
spatial coverage of the samples was inadequate to draw this conclusion with certainty. 
Therefore, an ESI was deemed necessary to determine if there was a CERCLA-related 
release of hazardous constituents at SWMU 2 and, if so, whether the release warrants 
further investigation or action. Additional sample collection took place during the 2009 ESI. 
Therefore, the decision analysis proceeds to Step 2. 

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 

Phase I RFI (2004)  

Appendix N, Section N.4 of the PA/SI Report (CH2M HILL, 2008) discusses the evaluation 
of the SWMU 2 data quality, for those samples collected as part of the Phase I RFI (2004). As 
detailed in Section N.4, the SWMU 2 data collected in 2004 are acceptable for use in 
evaluating whether a CERCLA-related release of contaminants warranting further 
investigation or action occurred at SWMU 2. Although that evaluation was presented in the 
PA/SI Report (CH2M HILL, 2008), the data are re-evaluated in Steps 3 through 7 herein to 
account for any potential updates to regulatory screening criteria.  

ESI (2009) 

Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the Phase I RFI (2004) and the ESI (2009), the following 
inorganics above the background UTLs and non-inorganics were detected by sample event 
and by medium: 

Phase I RFI (2004) Surface Soil 

 VOCs: none detected 

 SVOCs: benzo(a)pyrene, di-n-butylphthalate, indeno(1,2,3-cd)pyrene  

 Pesticide: 4,4’-DDE 
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 Herbicides: none detected 

 Dioxins: 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin, 1,2,3,6,7,8- hexachlorodibenzo-p-
dioxin, 1,2,3,7,8,9- hexachlorodibenzo-p-dioxin, octachlorodibenzo-p-dioxin, total 
heptachlorodibenzo-p-dioxin, total hexachlorodibenzo-p-dioxin, total 
pentachlorodibenzo-p-dioxin 

 PCBs: none detected 

 Explosives: none detected 

 Inorganics above background UTLs: arsenic, beryllium, cobalt, lead, selenium, tin, and 
zinc 

Phase I RFI (2004) Subsurface Soil 

 VOCs: none detected 

 SVOCs: none detected 

 Herbicides: none detected 

 Dioxins: none detected 

 Explosives: none detected 

 Inorganics above background UTLs: none detected 

ESI (2009) Surface Soil 

 BTEX/MTBE: none detected 

 PAHs: benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene, chrysene, 
indeno(1,2,3-cd)pyrene, pyrene 

 Lead above background UTL 

 TPHs: TPH-DRO, TPH-GRO 

ESI (2009) Subsurface Soil 

 BTEX/MTBE: none detected 

 PAHs: benzo(a)anthracene, benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate, di-n-
butylphthalate 

 Lead above background UTL 

 TPHs: TPH-DRO, TPH-GRO 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
As stated in Section 4.1, potential releases at SWMU 2 would have involved petroleum 
hydrocarbons. Therefore, of the constituents detected in soil samples, only SVOCs, TPH, 
and inorganics are potentially attributable to historic CERCLA-related releases. The 
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presence of the pesticide 4,4’-DDE is likely due to normal pesticide use, not a CERCLA-
related release, especially because its detected concentrations (see Table 4-1) are similar to 
those found at multiple sites across Vieques (see Table O-1). For example, 4,4’-DDE was 
detected in SWMU 2 surface soil samples at concentrations between 0.080 g/kg and 0.73 
g/kg, which are well within the range concentrations detected at other sites across east 
Vieques (0.08 g/kg to 1,200 g/kg for 4,4’-DDE). Consequently, pesticide results are not 
considered further in the decision analysis process. 

Similarly, dioxins are not likely associated with fuels. Further, as shown in Table O-3, the 
highest dioxin concentration at SWMU 2 (in TEQ) is approximately 2 ppt, which is an order 
of magnitude or more below the 72 ppt (TEQ) starting point concentration for developing 
cleanup levels for residential soil, and 950 ppt (TEQ) starting point for developing cleanup 
levels for commercial/industrial soil, proposed by EPA in the “Draft Recommended Interim 
Preliminary Remediation Goals for Dioxin in Soil at CERCLA and RCRA Sites” (EPA, 2009). 
The other dioxin concentrations at SWMU 2 are even lower. Therefore, dioxins are not 
considered further in the decision analysis process.  

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by sampling event and by medium. 

Phase I RFI (2004) Surface Soil 

 Benzo(a)pyrene: three detections (samples SS01, SS10, and SS12) at concentrations (54, 
47, and 48 μg/kg, respectively) above the RSL (15 μg/kg) 

 Arsenic: four detections (sample SS07, SS10, SS11, and SS12) at concentrations (1.7 
mg/kg to 2.3 mg/kg) above the RSL (0.39 mg/kg), SSL at a DAF of 1 (0.29 mg/kg), and 
background UTL (1.6 mg/kg) 

 Cobalt: one detection (sample SS12) at a concentration (51 mg/kg) above the adjusted 
RSL (2.3 mg/kg), ecological soil screening value for plants and invertebrates (13 
mg/kg), SSL at a DAF of 1 (0.49 mg/kg), and background UTL (26 mg/kg) 

 Lead: two detections (samples SS01 and SS03) at concentrations (both 16 mg/kg) above 
the ecological soil screening value for birds and mammals (11 mg/kg) and background 
UTL (5.4 mg / kg). 

 Selenium: two detections (samples SS01 and SS03) at concentrations (0.55 mg/kg and 
0.63 mg/kg, respectively) above the ecological soil screening value for plants and 
invertebrates (0.52 mg/kg), SSL at a DAF of 1 (0.26 mg/kg), and background UTL (0.51 
mg/kg). The maximum detection also equaled the ecological soil screening value for 
birds and mammals (0.63 mg/kg). 

ESI (2009) Surface Soil 

 PAHs: no exceedances 
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 Lead: nine detections (SS14, SS16, SS17, SS18, SS26, SS27, SS28, SS29, and SS33) at 
concentrations (11 to 144 mg/kg) above the ecological soil screening value for birds and 
mammals (11 mg/kg,), SSL at a DAF of 1 (27 mg/kg, SS16, SS17, SS18, SS27, SS28, SS29, 
and SS33 only), PREQB Land Pollution Control Corrective Action Level (50 mg/kg, SS18 
and SS28 only), and background UTL (5.4 mg/kg). Lead also exceeded the ecological 
soil screening value for plants and invertebrates (120 mg/kg) in one sample (SS18). 

 TPHs: no exceedances 

ESI (2009) Subsurface Soil 

 PAHs: no exceedances 

 Lead: seven detections (SB17, SB18, SB23, SB27, SB28, SB29 and SB33) at concentrations 
(34 to 223 mg/kg) above the SSL at a DAF of 1 (27 mg/kg), PREQB Land Pollution 
Control Corrective Action Level (50 mg/kg, SS17, SS18, SS28, SS29 and SS33) and 
background UTL (3.3 mg/kg) 

 TPHs: no exceedances 

As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
SWMU 2. Although SWMU 2 is approximately 23 acres in size whereas a residential lot may 
be approximately ¾ acre, no chemicals were detected above background and RSLs at 
concentrations exceeding 100 times the screening levels (see Table 4-3). Therefore, no hot 
spots were identified and all surface soil data were merged in the residential evaluation.  

Three constituents - benzo(a)pyrene (B[a]P), arsenic, and cobalt – were detected in surface 
soil above their human health screening levels and background (for inorganics). B(a)P was 
detected in 3 of 25 surface soil samples above its RSL (15 μg/kg), at a maximum 
concentration of 54 μg/kg. Based on the maximum detected concentration that would be 
used in residential risk calculations, the ELCR is 4 x 10-6, which is within the EPA acceptable 
range (1 x 10-4 to 1 x 10-6), and B(a)P would not be identified as a risk driver (see Table 4-3). 

Arsenic was detected in 4 of 12 surface soil samples above background and its RSL (0.39 
mg/kg), at a maximum concentration of 2.3 mg/kg. Based on the maximum detected 
concentration, the residential ELCR for arsenic is 6 x 10-6 and the HI is 0.1, which are within 
EPA acceptable levels, and arsenic would not be identified as a risk driver (see Table 4-3). 
Because the maximum detected concentration yielded risk estimates within EPA acceptable 
levels, additional statistical evaluation of the potential exposure point concentration (EPC) 
was not performed. It is also notable that although the arsenic background UTL is 1.6 
mg/kg, arsenic concentrations up to 5 mg/kg were detected during the east Vieques 
background soil inorganics investigation (CH2M HILL, 2007b). Although concentrations 
above 1.6 mg/kg were considered outliers for the purposes of establishing a background 
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UTL, those concentrations may very well be representative of true background arsenic 
concentrations.  

Cobalt was detected in 1 of 12 surface soil samples above its background UTL and adjusted 
RSL (2.3 mg/kg), at a concentration of 51 mg/kg. As an initial screening approach, the 
maximum detected concentration was used to calculate risk estimates. However, risk 
estimates exceeded EPA acceptable levels and therefore the 95% UCL of the mean 
concentration (23 mg/kg; see Appendix S) was calculated and used as the EPC in residential 
risk estimates, the residential ELCR for cobalt is 6 x 10-8 and the HI is 1.0 (which are within 
EPA acceptable levels), and cobalt would not be identified as a risk driver (see Table 4-3). 

Two additional constituents (chromium and vanadium) were detected in soil above human 
health screening levels but below background UTLs. Based on the EPCs for B(a)P, arsenic, 
and cobalt identified above and the maximum detected concentrations of chromium and 
vanadium, the cumulative maximum target organ-specific HI is 1.0 and the ELCR is 1 x 10-5 
(see Table 4-3) Based on the historical source of potential releases identified at the site (see 
Section 4-1) and the environmental conditions on Vieques (see Appendix R), the form of 
chromium expected to be present at the site is Cr3+, especially considering its detected 
concentrations are within background levels. Therefore, potential cumulative effects from 
multiple chemicals in soil are not a concern relative to background. 

Ecological Evaluation 
Three inorganics (cobalt, lead, and selenium) exceeded ecological screening values and 
background UTLs in at least one surface soil sample collected at the site (Table 4-1). Based 
on site size and habitat characteristics, exposure of bioaccumulative chemicals to upper 
trophic level receptors (birds and mammals) was considered in addition to direct exposure 
of all detected chemicals to soil organisms (plants and invertebrates). Accordingly, the 
results of screening value exceedances for each of these receptor groups are evaluated.  

Cobalt, lead, and selenium exceeded soil screening values for soil organisms (plants and 
invertebrates). None of these constituents poses an unacceptable risk to plants and 
invertebrates based upon the following: 

 The site is overgrown with vegetation, with no signs of stressed vegetation. 

 Cobalt exceeded the background UTL in 1 of 12 samples at a maximum ratio of 1.97 
(Table 4-4). All other cobalt concentrations were below the background UTL, indicating 
that exposures are generally attributable to background. 

 Lead exceeded the ecological screening value for soil organisms (120 mg/kg) in 1 of 30 
samples at a maximum HQ of 1.20 (Table 4-4). However, the mean HQ (0.14) was below 
1. 

 Selenium exceeded the ecological screening value for soil organisms (0.52 mg/kg) in 2 of 
12 samples at a maximum HQ of 1.21 (Table 4-4). However, the mean HQ (0.67) was less 
than 1. Although the background UTL for selenium in this soil type is 0.51 mg/kg, 
selenium concentrations up to 1.3 mg/kg were detected during the East Vieques 
background soil inorganics investigation in nearby soil types (CH2M HILL, 2007b). This 
suggests that the selenium concentrations detected at SWMU 2 (maximum of 0.63 
mg/kg) may be within the range of background. Further, the screening value (0.52 
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mg/kg) is based upon potential impacts to plants. The site is heavily vegetated, with no 
apparent impacts to the terrestrial plant community. Maximum concentrations are less 
than soil screening values based upon other receptors (e.g., 4.10 mg/kg for soil 
invertebrates). 

Lead and selenium equaled or exceeded screening values (Eco SSLs) protective of upper 
trophic level organisms. None of these constituents poses an unacceptable risk to birds and 
mammals based upon the following: 

 Lead exceeded the Eco SSL for birds (11 mg/kg) in 11 of 30 samples. Food web HQs 
(and calculations) based upon maximum (screening) and mean (baseline) lead exposure 
doses for each target receptor are listed in Tables 4-5 through 4-8. Based upon a 
comparison to NOAELs, the maximum exposure dose HQs exceeded one for the 
Norway rat, Indian mongoose, and pearly-eyed thrasher. However, the mean exposure 
dose HQs were less than one for all receptors. Therefore, lead does not pose an 
unacceptable risk to upper trophic level receptors, based upon the decision rule in the 
ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is less than 
one for all receptors). 

 Selenium equaled the Eco SSL for mammals (0.63 mg/kg) in 1 of 12 samples. Food web 
HQs and calculations for each target receptor are listed in Tables 4-5 through 4-8. Based 
upon a comparison to NOAELs, the maximum exposure dose HQs exceeded one for the 
Norway rat, but the mean exposure dose HQ was less than one. Therefore, selenium 
does not pose an unacceptable risk to upper trophic level receptors, based upon the 
decision rule in the ERA protocol (acceptable risk if the mean exposure HQ based on the 
MATC is less than one for all receptors). 

Additional Comparisons 
Although several individual lead concentrations in soil exceeded the PREQB Land Pollution 
Control Corrective Action Level of 50 mg/kg, the average lead concentration in soil at the 
site is 27 mg/kg. 

Four inorganics (arsenic, cobalt, lead, and selenium) were detected above their respective 
SSLs at a DAF of 1 and background UTLs in surface soil. Lead was also detected above its 
SSL at a DAF of 1 and background UTL in subsurface soil. However, due to the small area 
where these constituents were detected above the SSL and background UTL (i.e., arsenic, 
lead, and selenium in samples collected around several former ASTs, and arsenic and cobalt 
in samples collected around the former fuel offloading area, an SSL at a higher DAF is likely 
to be more realistic, as indicated in Section 1.1.2. As demonstrated at several east Vieques 
sites (e.g., PI 4 and SWMU 10), the SSLs at a DAF of 1 are not representative of leaching to 
groundwater. For the SWMU 2 data, none of the arsenic, cobalt, lead, and selenium 
concentrations exceeds SSLs at a DAF of 2 (cobalt and lead) or 3 (arsenic and selenium). 

All of the above information suggests that if there was a CERCLA-related release, the 
residual contaminant concentrations (i.e., PAHs, lead, TPH) do not likely pose an 
unacceptable human health or ecological risk or leaching risk to groundwater.  
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Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely sources of CERCLA-related releases at SWMU 2 are historical fuel transfer 
activities around the former ASTs, fuel offloading area, and fuel transfer pipeline. As shown 
in Figure 4-8, the spatial coverage of the samples collected was adequate to evaluate 
potential releases from all of these areas. As shown in the SWMU 2 analytical data tables, no 
evidence of a petroleum-related release was observed during the ESI (i.e., absence of visual, 
odor, and PID indication of a release; absence of elevated petroleum-related constituent 
concentrations in soil; absence of wide spread elevated lead concentrations in soil). In 
addition, the maximum concentrations of lead in soil do not exceed the SSL at a DAF of 2. 
Therefore, groundwater sampling at SWMU 2 is not warranted. 

4.4 Conclusions and Recommendations 
Table 4-9 summarizes the results of the decision analysis for SWMU 2. The data suggest 
there has not been a CERCLA-related release at the site that has resulted in contamination of 
soil at concentrations that would pose a potentially unacceptable risk to human or ecological 
receptors or leaching concern for groundwater. In addition, the average lead concentration 
in soil at the site is approximately half the PREQB Land Pollution Control Corrective Action 
Level. Therefore, based on the above information, no action is warranted for SWMU 2; a no 
action decision document will be prepared for the site. 

 



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- -- ND ND ND ND ND ND ND ND ND ND ND ND ND

Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene -- 150 -- 10 -- 372 U 389 U 388 U 372 U 373 U 379 U 391 U 389 U 386 U 343 U 343 U 353 U 342 U
Benzo(a)pyrene -- 15 -- 240 -- 54 J 389 U 388 U 372 U 373 U 379 U 391 U 389 U 386 U 343 U 47 J 353 U 48 J
Benzo(b)fluoranthene -- 150 -- 35 -- 372 U 389 U 388 U 372 U 373 U 379 U 391 U 389 U 386 U 343 U 343 U 353 U 342 U
Benzo(g,h,i)perylene -- 170,000 -- 120,000 -- 372 U 389 U 388 U 372 U 373 U 379 U 391 U 389 U 386 U 343 U 343 U 353 U 342 U
Chrysene -- 15,000 -- 1,100 -- 372 U 389 U 388 U 372 U 373 U 379 U 391 U 389 U 386 U 343 U 343 U 353 U 342 U
Di-n-butylphthalate -- 610,000 40,000 9,200 -- 372 U 146 J 386 J 418 373 U 331 J 416 227 J 140 J 79 J 55 J 45 J 49 J
Indeno(1,2,3-cd)pyrene -- 150 -- 120 -- 372 U 389 U 388 U 372 U 373 U 379 U 391 U 389 U 386 U 343 U 114 J 116 J 342 U
PAH HMW (Total) -- -- 1,100 -- -- 54 J 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 161 J 116 J 48 J
PAH LMW (Total) -- -- 29,000 -- -- 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U
Pyrene -- 170,000 -- 120,000 -- 372 U 389 U 388 U 372 U 373 U 379 U 391 U 389 U 386 U 343 U 343 U 353 U 342 U

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 21 47 -- 3.7 U 3.9 U 0.40 J 0.28 J 0.73 J 3.8 U 0.16 J 3.9 U 3.9 U 0.59 J 0.50 J 0.13 J 0.080 J

Herbicides (UG/KG)
No Detections -- -- -- -- -- ND ND ND ND ND ND ND ND ND ND ND ND ND

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- -- -- NA NA 13 NA NA NA 5.4 NA NA 114 NA NA 3.7
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- -- NA NA 2.5 U NA NA NA 2.5 U NA NA 2.9 NA NA 2.5 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- -- -- NA NA 2.5 U NA NA NA 2.5 U NA NA 4.8 NA NA 2.5 U
Octachlorodibenzo-p-dioxin -- -- -- -- -- NA NA 173 NA NA NA 71 NA NA 781 NA NA 48
Total heptachlorodibenzo-p-dioxin -- -- -- -- -- NA NA 28 NA NA NA 14 NA NA 220 NA NA 10
Total hexachlorodibenzo-p-dioxin -- -- -- -- -- NA NA 3.5 NA NA NA 2.5 U NA NA 53 NA NA 2.5 U
Total pentachlorodibenzo-p-dioxin -- -- -- -- -- NA NA 1.0 U NA NA NA 1.0 U NA NA 9.0 NA NA 1.0 U

Explosives (UG/KG)
No Detections -- -- -- -- -- ND ND ND ND ND ND ND ND ND ND ND ND ND

Total Metals (MG/KG)
Antimony 35,000 3.1 0.27 0.27 -- 0.64 J 0.58 J 0.15 J 0.29 J 0.22 J 0.21 J 0.46 J 0.093 UJ 0.093 UJ 0.71 J 0.68 J 0.48 J 0.65 J
Arsenic 1.6 0.39 18 0.29 -- 1.3 J 0.23 J 1.1 J 0.72 J 1.3 J 0.46 J 1.7 1.4 J 1.1 J 1.2 J 2.0 2.3 1.8
Barium 212 1,500 330 82 -- 54 J 66 J 69 J 74 J 73 J 65 J 67 J 62 J 61 J 55 J 54 J 89 J 45 J
Beryllium 0.27 16 21 3.2 -- 0.35 J 0.38 J 0.34 J 0.31 J 0.32 J 0.26 J 0.36 J 0.39 J 0.37 J 0.098 J 0.12 J 0.14 J 0.11 J
Cadmium 2.2 7.0 0.36 0.38 -- 0.19 J 0.13 J 0.050 J 0.011 U 0.045 J 0.011 U 0.044 J 0.093 J 0.012 U 0.15 J 0.11 J 0.19 J 0.053 J
Chromium 72 0.29 26 0.00083 -- 19 J 18 J 21 J 56 J 19 J 17 J 19 J 20 J 19 J 11 J 20 J 19 J 13 J
Cobalt 26 2.3 13 0.49 -- 13 J 11 J 14 J 10 J 13 J 11 J 15 J 13 J 12 J 19 J 21 J 25 J 51 J
Copper 94 310 28 46 -- 28 J 17 J 24 J 22 J 33 J 11 J 29 J 30 J 29 J 77 J 71 J 48 J 43 J
Cyanide 0.33 160 15.8 2.0 -- NA NA 0.30 J NA NA NA 0.16 U NA NA 0.14 U NA NA 0.14 U
Lead 5.4 400 11 27 50 16 J 3.2 J 16 J 5.1 J 4.2 J 1.2 J 5.9 J 2.4 J 2.6 J 3.1 J 3.7 J 1.7 J 2.5 J
Mercury 0.057 0.78 0.10 0.57 -- 0.018 J 0.011 J 0.013 J 0.011 J 0.015 J 0.005 J 0.020 J 0.010 J 0.009 J 0.004 J 0.015 J 0.005 J 0.005 J
Nickel 41 160 38 48 -- 8.0 J 7.9 J 10 J 24 J 8.5 J 6.8 J 6.4 J 8.6 J 8.4 J 8.5 J 11 J 13 J 7.3 J
Selenium 0.51 39 0.52 0.26 -- 0.55 J 0.21 J 0.63 J 0.33 J 0.35 J 0.17 U 0.42 J 0.45 J 0.23 J 0.20 J 0.18 J 0.44 J 0.32 J
Silver 0.22 39 4.2 1.6 -- 0.10 J 0.16 J 0.072 J 0.13 J 0.057 J 0.11 J 0.078 J 0.037 J 0.057 J 0.053 J 0.084 J 0.075 J 0.082 J
Tin -- 4,700 -- 5,500 -- 0.24 J 0.22 U 0.29 J 0.19 U 0.19 U 0.20 U 0.21 U 0.22 U 0.22 U 0.19 U 0.37 J 0.26 J 0.18 U
Vanadium 144 39 7.8 180 -- 117 J 114 J 89 J 97 J 67 J 95 J 140 J 67 J 58 J 82 J 74 J 97 J 71 J
Zinc 32 2,400 46 680 -- 21 J 19 J 18 J 15 J 16 J 20 J 19 J 9.6 J 9.8 J 40 J 31 J 29 J 24 J

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range -- -- -- -- 100 NA NA NA NA NA NA NA NA NA NA NA NA NA
TPH-gas range -- -- -- -- 100 NA NA NA NA NA NA NA NA NA NA NA NA NA

Notes:

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL, and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, ECO (E), SSL (DAF=1) and PREQB Corrective Action Level

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

PREQB  
Corrective 

Action Level

CGW2SS12

CGW2SS12-R01

01/21/04

CGW2SS09

CGW2SS09-R01

01/21/04

CGW2SS08 CGW2SS10

CGW2SS10-R01

01/21/04

CGW2SS11

CGW2SS11-R01

01/21/04

CGW2FD01P-R01

01/21/04

CGW2SS05

CGW2SS05-R01

01/21/04

CGW2SS06

CGW2SS06-R01 CGW2SS08-R01

01/21/0401/21/04

CGW2SS03

CGW2SS03-R01

01/21/04

CGW2SS04

CGW2SS04-R01

01/21/04

CGW2SS07

CGW2SS07-R01

01/21/04

Table 4-1
Surface Soil Detection and Exceedance Results
SWMU 2
Site Inspection/Expanded Site Inspection Report

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

CGW2SS01

CGW2SS01-R01

01/21/04

CGW2SS02

CGW2SS02-R01

01/21/04
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- --

Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene -- 150 -- 10 --
Benzo(a)pyrene -- 15 -- 240 --
Benzo(b)fluoranthene -- 150 -- 35 --
Benzo(g,h,i)perylene -- 170,000 -- 120,000 --
Chrysene -- 15,000 -- 1,100 --
Di-n-butylphthalate -- 610,000 40,000 9,200 --
Indeno(1,2,3-cd)pyrene -- 150 -- 120 --
PAH HMW (Total) -- -- 1,100 -- --
PAH LMW (Total) -- -- 29,000 -- --
Pyrene -- 170,000 -- 120,000 --

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 21 47 --

Herbicides (UG/KG)
No Detections -- -- -- -- --

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- -- --
Octachlorodibenzo-p-dioxin -- -- -- -- --
Total heptachlorodibenzo-p-dioxin -- -- -- -- --
Total hexachlorodibenzo-p-dioxin -- -- -- -- --
Total pentachlorodibenzo-p-dioxin -- -- -- -- --

Explosives (UG/KG)
No Detections -- -- -- -- --

Total Metals (MG/KG)
Antimony 35,000 3.1 0.27 0.27 --
Arsenic 1.6 0.39 18 0.29 --
Barium 212 1,500 330 82 --
Beryllium 0.27 16 21 3.2 --
Cadmium 2.2 7.0 0.36 0.38 --
Chromium 72 0.29 26 0.00083 --
Cobalt 26 2.3 13 0.49 --
Copper 94 310 28 46 --
Cyanide 0.33 160 15.8 2.0 --
Lead 5.4 400 11 27 50
Mercury 0.057 0.78 0.10 0.57 --
Nickel 41 160 38 48 --
Selenium 0.51 39 0.52 0.26 --
Silver 0.22 39 4.2 1.6 --
Tin -- 4,700 -- 5,500 --
Vanadium 144 39 7.8 180 --
Zinc 32 2,400 46 680 --

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range -- -- -- -- 100
TPH-gas range -- -- -- -- 100

Notes:

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL, and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, ECO (E), SSL (DAF=1) and PREQB Corrective Action Level

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

PREQB  
Corrective 

Action Level

Table 4-1
Surface Soil Detection and Exceedance Results
SWMU 2
Site Inspection/Expanded Site Inspection Report

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

ND ND ND ND ND ND ND ND ND

9.2 J 22 U 24 U 23 U 23 U 25 U 22 U 21 U 8.9 J
26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U
26 U 22 U 24 U 23 U 23 UJ 25 U 22 UJ 21 U 6.3 J
26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U
26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U

130 U 110 U 120 U 110 U 110 U 120 U 110 U 100 U 100 U
26 U 22 U 24 R 23 U 23 UJ 25 UJ 22 UJ 21 U 21 R
9 J 0 U 0 U 0 U 0 U 0 U 0 U 0 U 15 J
0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U

26 U 22 U 24 U 23 U 23 U 25 UJ 22 U 21 U 21 U

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
2.6 14 1.3 J 2.0 J 38 J 33 J 144 J 2.2 1.7
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

14 9.2 5.9 J 17 J 7.1 34 39 16 J 10 J
3.5 U 4.1 J 3.3 U 3.2 U 3.0 U 3.6 U 2.9 U 2.8 U 2.8 U

VEW02-SO18

VEW02-SS18-01-0209

02/12/09 02/13/09

VEW02-SO19

VEW02-SS19-01-0209

02/13/09

VEW02-SS19P-01-0209VEW02-SS15P-01-0209

02/13/09

VEW02-SO16

VEW02-SS16-01-0209

02/12/09

VEW02-SO15 VEW02-SO17

VEW02-SS17-01-0209

02/12/09

VEW02-SO14

VEW02-SS14-01-0209

02/13/09

VEW02-SS15-01-0209

02/13/09

VEW02-SO13

VEW02-SS13-01-0209

02/13/09
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- --

Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene -- 150 -- 10 --
Benzo(a)pyrene -- 15 -- 240 --
Benzo(b)fluoranthene -- 150 -- 35 --
Benzo(g,h,i)perylene -- 170,000 -- 120,000 --
Chrysene -- 15,000 -- 1,100 --
Di-n-butylphthalate -- 610,000 40,000 9,200 --
Indeno(1,2,3-cd)pyrene -- 150 -- 120 --
PAH HMW (Total) -- -- 1,100 -- --
PAH LMW (Total) -- -- 29,000 -- --
Pyrene -- 170,000 -- 120,000 --

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 21 47 --

Herbicides (UG/KG)
No Detections -- -- -- -- --

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- -- --
Octachlorodibenzo-p-dioxin -- -- -- -- --
Total heptachlorodibenzo-p-dioxin -- -- -- -- --
Total hexachlorodibenzo-p-dioxin -- -- -- -- --
Total pentachlorodibenzo-p-dioxin -- -- -- -- --

Explosives (UG/KG)
No Detections -- -- -- -- --

Total Metals (MG/KG)
Antimony 35,000 3.1 0.27 0.27 --
Arsenic 1.6 0.39 18 0.29 --
Barium 212 1,500 330 82 --
Beryllium 0.27 16 21 3.2 --
Cadmium 2.2 7.0 0.36 0.38 --
Chromium 72 0.29 26 0.00083 --
Cobalt 26 2.3 13 0.49 --
Copper 94 310 28 46 --
Cyanide 0.33 160 15.8 2.0 --
Lead 5.4 400 11 27 50
Mercury 0.057 0.78 0.10 0.57 --
Nickel 41 160 38 48 --
Selenium 0.51 39 0.52 0.26 --
Silver 0.22 39 4.2 1.6 --
Tin -- 4,700 -- 5,500 --
Vanadium 144 39 7.8 180 --
Zinc 32 2,400 46 680 --

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range -- -- -- -- 100
TPH-gas range -- -- -- -- 100

Notes:

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL, and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, ECO (E), SSL (DAF=1) and PREQB Corrective Action Level

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

PREQB  
Corrective 

Action Level

Table 4-1
Surface Soil Detection and Exceedance Results
SWMU 2
Site Inspection/Expanded Site Inspection Report

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

ND ND ND ND ND NA NA ND NA

21 U 21 U 22 U 21 U 21 U NA NA 22 U NA
21 U 21 U 22 U 21 U 21 U NA NA 22 U NA
21 U 21 U 22 U 8.5 J 9.4 J NA NA 22 UJ NA
21 U 21 U 22 U 11 J 11 J NA NA 22 U NA
21 U 21 U 22 U 4.7 J 21 U NA NA 22 U NA

110 U 100 U 110 U 100 U 100 U NA NA 110 U NA
21 U 21 U 22 U 21 U 7.0 J NA NA 22 UJ NA
0 U 0 U 0 U 28 J 27 J NA NA 0 U NA
0 U 0 U 0 U 0 U 0 U NA NA 0 U NA

21 U 21 U 22 U 3.9 J 21 U NA NA 22 U NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
11 4.2 6.0 2.6 J 5.5 J NA NA 2.6 J NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA

16 21 11 NA NA 8.8 5.6 U NA 5.2 U
2.9 U 2.6 U 3.3 U 2.4 J 2.8 U NA NA 3.1 U NA

VEW02-SS24-01-0209

02/11/09

VEW02-SS24-01-0209A

02/12/09

VEW02-SO24VEW02-SO21

VEW02-SS21-01-0209

02/17/09

VEW02-SO22

VEW02-SS22-01-0209

02/17/09

VEW02-SS23-01-0209

02/11/09

VEW02-SO23

VEW02-SS23P-01-0209

02/11/09

VEW02-SS23-01-0209A

02/12/09

VEW02-SS23P-01-0209A

02/12/09

VEW02-SO20

VEW02-SS20-01-0209

02/13/09
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- --

Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene -- 150 -- 10 --
Benzo(a)pyrene -- 15 -- 240 --
Benzo(b)fluoranthene -- 150 -- 35 --
Benzo(g,h,i)perylene -- 170,000 -- 120,000 --
Chrysene -- 15,000 -- 1,100 --
Di-n-butylphthalate -- 610,000 40,000 9,200 --
Indeno(1,2,3-cd)pyrene -- 150 -- 120 --
PAH HMW (Total) -- -- 1,100 -- --
PAH LMW (Total) -- -- 29,000 -- --
Pyrene -- 170,000 -- 120,000 --

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 21 47 --

Herbicides (UG/KG)
No Detections -- -- -- -- --

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- --
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- -- --
Octachlorodibenzo-p-dioxin -- -- -- -- --
Total heptachlorodibenzo-p-dioxin -- -- -- -- --
Total hexachlorodibenzo-p-dioxin -- -- -- -- --
Total pentachlorodibenzo-p-dioxin -- -- -- -- --

Explosives (UG/KG)
No Detections -- -- -- -- --

Total Metals (MG/KG)
Antimony 35,000 3.1 0.27 0.27 --
Arsenic 1.6 0.39 18 0.29 --
Barium 212 1,500 330 82 --
Beryllium 0.27 16 21 3.2 --
Cadmium 2.2 7.0 0.36 0.38 --
Chromium 72 0.29 26 0.00083 --
Cobalt 26 2.3 13 0.49 --
Copper 94 310 28 46 --
Cyanide 0.33 160 15.8 2.0 --
Lead 5.4 400 11 27 50
Mercury 0.057 0.78 0.10 0.57 --
Nickel 41 160 38 48 --
Selenium 0.51 39 0.52 0.26 --
Silver 0.22 39 4.2 1.6 --
Tin -- 4,700 -- 5,500 --
Vanadium 144 39 7.8 180 --
Zinc 32 2,400 46 680 --

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range -- -- -- -- 100
TPH-gas range -- -- -- -- 100

Notes:

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL, and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, ECO (E), SSL (DAF=1) and PREQB Corrective Action Level

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

PREQB  
Corrective 

Action Level

Table 4-1
Surface Soil Detection and Exceedance Results
SWMU 2
Site Inspection/Expanded Site Inspection Report

Background 
UTL (Kv)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

ND NA NA NA NA NA NA

22 U NA NA NA NA NA NA
22 U NA NA NA NA NA NA
22 U NA NA NA NA NA NA
22 U NA NA NA NA NA NA
22 U NA NA NA NA NA NA

110 U NA NA NA NA NA NA
22 U NA NA NA NA NA NA
0 U NA NA NA NA NA NA
0 U NA NA NA NA NA NA

22 U NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

NA NA NA NA NA NA NA

NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

0.34 11 8.2 30 63 40 43
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA
NA NA NA NA NA NA NA

5.6 U NA NA NA NA NA NA
3.5 U NA NA NA NA NA NA

VEW02-SO27

VEW02-SS27-01-0609

06/02/09

VEW02-SO33

VEW02-SS33-01-0609

06/02/09

VEW02-SO28

VEW02-SS28-01-0609

06/02/09

VEW02-SO29

VEW02-SS29-01-0609

06/02/09

VEW02-SO26VEW02-SO25

VEW02-SS25-01-0209

02/17/09

VEW02-SS26-01-0609

06/02/09

VEW02-SS26P-01-0609

06/02/09
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND ND ND ND ND

Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene -- 150 10 -- 362 U 382 U 21 U 24 U 9.1 J 21 U 22 U 21 U 21 U NA
Benzo(b)fluoranthene -- 150 35 -- 362 U 382 U 21 U 24 U 22 UJ 21 UJ 22 UJ 21 U 6.1 J NA
bis(2-Ethylhexyl)phthalate -- 35,000 1,400 -- 362 U 382 U 100 U 100 U 110 U 270 240 100 U 100 U NA
Di-n-butylphthalate -- 610,000 9,200 -- 362 U 382 U 100 U 120 U 110 U 24 J 110 U 110 U 110 U NA

Herbicides (UG/KG)
No Detections -- -- -- -- ND ND NA NA NA NA NA NA NA NA

Dioxin/Furans (PG/G)
No Detections -- -- -- -- ND ND NA NA NA NA NA NA NA NA

Explosives (UG/KG)
No Detections -- -- -- -- ND ND NA NA NA NA NA NA NA NA

Total Metals (MG/KG)
Lead 3.3 400 27 50 NA NA 0.38 0.43 2.2 J 58 J 128 J 0.93 47 J NA

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range -- -- -- 100 NA NA 2.4 J 5.2 J 5.6 U 36 24 5.4 U NA 14
TPH-gas range -- -- -- 100 NA NA 2.4 U 5.6 J 3.0 U 3.4 U 2.4 J 2.7 U 3.2 NA

Notes:

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, SSL (DAF=1) and PREQB Corrective Action Level

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

VEW02-SO22

VEW02-SB22-46-0209

02/17/09 02/12/09

VEW02-SO23

VEW02-SB23-24-0209

02/11/09

VEW02-SB23-24-0209A

VEW02-SO17

VEW02-SB17-35-0209

02/12/09

VEW02-SO18

VEW02-SB18-24-0209

02/12/0902/13/09

VEW02-SO15

VEW02-SB15-46-0209

02/13/09

VEW02-SO16

VEW02-SB16-24-0209

02/12/09

Table 4-2
Subsurface Soil Detection and Exceedance Results
SWMU 2
Site Inspection/Expanded Site Inspection Report

PREQB  
Corrective Action 

Level

Background UTL 
(Kv)

Adjusted RSL for 
Residential Soil

SSL             
(DAF=1)

CGW2SB01

CGW2SB01-R01-10

01/21/04

CGW2SB02

CGW2SB02-R01-5

01/22/04

VEW02-SO14

VEW02-SB14-46-0209
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- --

Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene -- 150 10 --
Benzo(b)fluoranthene -- 150 35 --
bis(2-Ethylhexyl)phthalate -- 35,000 1,400 --
Di-n-butylphthalate -- 610,000 9,200 --

Herbicides (UG/KG)
No Detections -- -- -- --

Dioxin/Furans (PG/G)
No Detections -- -- -- --

Explosives (UG/KG)
No Detections -- -- -- --

Total Metals (MG/KG)
Lead 3.3 400 27 50

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range -- -- -- 100
TPH-gas range -- -- -- 100

Notes:

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, SSL (DAF=1) and PREQB Corrective Action Level

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Table 4-2
Subsurface Soil Detection and Exceedance Results
SWMU 2
Site Inspection/Expanded Site Inspection Report

PREQB  
Corrective Action 

Level

Background UTL 
(Kv)

Adjusted RSL for 
Residential Soil

SSL             
(DAF=1)

ND NA NA NA NA NA

6.9 J NA NA NA NA NA
21 U NA NA NA NA NA

100 U NA NA NA NA NA
100 U NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

0.48 15 34 81 223 69

6.0 NA NA NA NA NA
2.8 U NA NA NA NA NA

VEW02-SO33

VEW02-SB33-12-0609

06/02/09

VEW02-SO28

VEW02-SB28-12-0609

06/02/09

VEW02-SO29

VEW02-SB29-45-0609

06/02/09

VEW02-SO26

VEW02-SB26-46-0609

06/02/09

VEW02-SO27

VEW02-SB27-24-0609

06/02/09

VEW02-SO25

VEW02-SB25-46-0209

02/17/09
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Table 4-3
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: SWMU-2

Media: Surface Soil
Historical Function: Fuels Off-Loading Site

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds December Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background RSL Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits KV KV Adjusted 100x SL Toxicity Value Toxicity Value

(1) (2) (3) (3)

SWMU-2 7440-38-2 Arsenic 2.3E-01 J 2.33E+00 mg/kg CGW2SS11 12 / 12 11 / 12 -- 1.6E+00 Yes 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.1 6.0E-06

Surface Soil 7440-47-3 Chromium 1.1E+01 J 5.62E+01 J mg/kg CGW2SS04 12 / 12 12 / 12 -- 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0005 --
7440-48-4 Cobalt 1.0E+01 J 5.12E+01 J mg/kg CGW2SS12 12 / 12 12 / 12 -- 2.6E+01 Yes 2.3E+00 nc No 3.7E+02 2.3E+01 23.73 95% Approximate Gamma Surface Soil UCL decreased iodine uptake 1.0 6.4E-08
7440-62-2 Vanadium 6.7E+01 J 1.40E+02 J mg/kg CGW2SS07 12 / 12 12 / 12 -- 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.4 --

50-32-8 Benzo(a)pyrene 4.7E-02 J 5.35E-02 J mg/kg CGW2SS01 3 / 25 3 / 25 3.20E-03 - 4.20E-03 -- -- 1.5E-02 ca No 1.5E-02 -- -- -- Max -- -- 3.6E-06

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type KV. Soil 1.0 1E-05
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater -- --
(3) Regional Screening Levels for Residential Soil (December 2009). Total Risk 1.0 1E-05

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk

Qualifier Qualifier

 Minimum  Maximum

Concentration Concentration

ES051710192043TPA / 10160001 Page 1 of 1



Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL Mean Ratio
Maximum 

Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Cobalt -- - -- 12 / 12 10.3 51.2 18.0 11.3 23.8 13.0 8 / 12 3.94 26.0 1 / 12 0.69 1.97 1.83 1.38
Lead -- - -- 30 / 30 0.34 144 17.2 28.6 26.1 120 1 / 30 1.20 5.40 16 / 30 3.19 26.7 0.22 0.14
Selenium 0.17 - 0.17 11 / 12 0.18 0.63 0.35 0.16 0.43 0.52 2 / 12 1.21 0.51 2 / 12 0.68 1.23 0.83 0.67

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Table 4-4
Ecological Risk Assessment Screening Statistics for SWMU 2 Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of 

Detection
Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance

ES051710192043TPA / 10160001 Page 1 of 1



Table 4-5
Summary of Norway Rat Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Lead 144 1.522 219 0.468 67.4 0 16.3 4.70 6.47 8.90 3.47 2.52 1.83
Selenium 0.63 1.340 0.84 3.012 1.89 0 0.44 0.20 0.26 0.33 2.21 1.72 1.34

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0398 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.980 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0516 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.168 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 4-5
Summary of Norway Rat Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Lead 17.2 Regression 8.00 Regresson 1.31 0 0.49 4.70 6.47 8.90 0.10 0.08 0.05
Selenium 0.35 Regression 0.43 Regresson 0.16 0 0.03 0.20 0.26 0.33 0.15 0.11 0.09
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DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0207 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0242 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.209 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors
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TABLE 4-6
Summary of Indian Mongoose Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Lead 144 1.522 219 0.468 67.4 0.286 41.2 0 32.0 4.70 6.47 8.90 6.81 4.95 3.60
Selenium 0.63 1.340 0.84 3.012 1.89 1.263 0.79 0 0.12 0.20 0.26 0.33 0.61 0.48 0.37

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0460 = Food ingestion rate (kg/day dry weight)
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FIR 0.0460  Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.972 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0933 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.312 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors
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TABLE 4-6
Summary of Indian Mongoose Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Lead 17.2 Regression 8.00 Regresson 1.31 Regresson 3.80 0 0.34 4.70 6.47 8.90 0.07 0.05 0.04

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0285 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
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FCxi Chemical specific  Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.564 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.111 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.297 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0557 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.528 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors
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TABLE 4-7
Summary of Pearly-eyed Thrasher Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)
Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Lead 144 1.522 219 0.468 67.4 0 47.0 3.85 8.61 19.3 12.2 5.46 2.44
Selenium 0.63 1.340 0.84 3.012 1.89 0 0.18 0.44 0.81 1.50 0.41 0.22 0.12

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
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FIR = 0.0174 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.954 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0157 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.080 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors
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TABLE 4-7
Summary of Pearly-eyed Thrasher Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Lead 17.2 Regression 8.00 Regresson 1.31 0 0.84 3.85 8.61 19.3 0.22 0.10 0.04

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0123 = Food ingestion rate (kg/day dry weight)
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FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.754 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.200 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0129 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.104 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

ES051710192043TPA / 10160001 Page 2 of 2



TABLE 4-8
Summary of Red-tailed Hawk Exposure Doses - Screening
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-
Mammal 

BAF

Small Mammal 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Lead 144 1.522 219 0.468 67.4 0.286 41.2 0 1.70 3.85 8.61 19.3 0.44 0.20 0.09
Selenium 0.63 1.340 0.84 3.012 1.89 1.263 0.79 0 0.03 0.44 0.81 1.50 0.07 0.04 0.02

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0395 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical specific = Concentration of chemical in food item (soil invertebrates dry weight basis)
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FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 1.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.000 = Proportion of diet composed of soil
WIR = 0.0680 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.957 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil 
(Phase I RFI)

Yes Yes

SVOCs Yes Benzo(a)pyrene > RSL within acceptable HH risk range
Pesticides No N/A N/A

Dioxins No N/A N/A
Inorganics Yes As > RSL, SSL, BKG within acceptable HH risk range; < SSL at a DAF of 3

Co > RSL, ECO, SSL, B acceptable HH risk level; small site; no vegetative stress; all 
but one detect are attributable to background; < SSL at a 
DAF of 2

Se > ECO, SSL, BKG mean concentration < ECO; ECO criterion based on plants; 
no sign of stress to plants; < ECO for soil invertebrates; < 
SSL at DAF of 3

Subsurface Soil 
(Phase I RFI)

Yes Yes No N/A N/A N/A Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Surface Soil 
(ESI)

Yes Yes

PAHs Yes No N/A
Lead Yes Pb > ECO, SSL, 

PREQB, BKG
mean concentration < ECO; < SSL at a DAF of 2; combined 
soil mean concentration < PREQB Land Pollution Control 
Corrective Action Level

TPH Yes No N/A
Subsurface Soil 

(ESI)
Yes Yes

PAHs Yes No N/A
Lead Yes Pb > SSL, PREQB, 

BKG
< SSL at a DAF of 2; combined soil mean concentration < 
PREQB Land Pollution Control Corrective Action Level

TPH Yes No N/A

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Table 4-9
Decision Tree Summary
SWMU 2
Site Inspection/Expanded Site Inspection Report
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FIGURE 4-1
1959 Aerial Photograph of the SWMU 2 Area

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico
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SWMU 2 Area as identified in the EBS, 2003

PA/SI Subsurface Soil Sample Location
PA/SI Surface Soil Sample Location

Each sampling location shown is preceded by "CGW2" 
(e.g. SS-01 = CGW2SS01 and SB-01 = CGW2SB01)
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FIGURE 4-2
1962 Aerial Photograph of the SWMU 2 Area
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Each sampling location shown is preceded by "CGW2" 
(e.g. SS-01 = CGW2SS01 and SB-01 = CGW2SB01)

Ship Support Bollard
Estimated Location of Pipeline, reproduced from hand-drawn
NAVFAC Drawing No. 4041627, dated October 29, 1979
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FIGURE 4-3
1964 Aerial Photograph of the SWMU 2 Area

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

SWMU 2 Area as identified in the EBS, 2003

PA/SI Subsurface Soil Sample Location
PA/SI Surface Soil Sample Location

Each sampling location shown is preceded by "CGW2" 
(e.g. SS-01 = CGW2SS01 and SB-01 = CGW2SB01)

Ship Support Bollard

Legend

Estimated Location of Pipeline, reproduced from hand-drawn
NAVFAC Drawing No. 4041627, dated October 29, 1979
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FIGURE 4-4
1970 Aerial Photograph of the SWMU 2 Area
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SWMU 2 Area as identified in the EBS, 2003
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PA/SI Surface Soil Sample Location

Each sampling location shown is preceded by "CGW2" 
(e.g. SS-01 = CGW2SS01 and SB-01 = CGW2SB01)
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Estimated Location of Pipeline, reproduced from hand-drawn
NAVFAC Drawing No. 4041627, dated October 29, 1979
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Photograph taken February 3, 2000

FIGURE 4-5
SWMU 2 Fuel Offloading Area
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FIGURE 4-6
SWMU 2 Topographic Map
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Former Vertical Tank Location - 1959
Former Vertical Tank Location - 1970
Former Vertical Tank Location - 1959, 1962, 1964, and 1970
Former Vertical Tank Location - 1962, 1964, and1970
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FIGURE 4-7
2005 Aerial Photograph of the SWMU 2 Area
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Estimated Location of Pipeline, reproduced from hand-drawn
NAVFAC Drawing No. 4041627, dated October 29, 1979
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FIGURE 4-8
SWMU 2 Surface and Subsurface Soil Sample Locations
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Former Vertical Tank Location - 1959
Former Vertical Tank Location - 1970
Former Vertical Tank Location - 1959, 1962, 1964, and 1970
Former Vertical Tank Location - 1962, 1964, and1970
SWMU 2 Boundaries
Estimated Location of Pipeline, reproduced from hand-drawn
NAVFAC Drawing No. 4041627, dated October 29, 1979

SI/ESI Surface Soil Sample Location

Limits of Geophysical Surveys

PA/SI Subsurface Soil Sample Locatioon
PA/SI Surface Soil Sample Location
Ship Support Bollard

SI/ESI Surface and Subsurface Soil Sample Location
SI/ESI Surface and Subsurface Soil Sample Location,
collected, but not tested
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SECTION 5 

SWMU 6 and 7—Waste Oil and Paint 
Accumulation Areas (Seabees Area, 
Camp Garcia) 

This section presents the results of the SI/ESI performed at SWMU 6, a storage area for 
waste oil and paint, and SWMU 7, a waste oil accumulation area at the Former VNTR.  

5.1 Conceptual Site Model 
The CSM for SWMUs 6 and 7 is based on review of historical information such as records, 
site inspection documentation, and interviews, as well as site-specific data collection. 

5.1.1 Site History and Potential Sources of Release 
SWMUs 6 and 7 are on the north side of Building 303 in the Camp Garcia Compound 
(Figures 1-2, 1-3, and 5-1). Historical information suggests the co-located sites, consisting of 
a concrete pad, were used to store waste oil and paint (Figure 5-1). A chain-link cage was 
located on a portion of the pad. The area became active in approximately 1978 and 
continued in operation until at least 1995. During interviews with Navy employees in 
February 2000, it was confirmed that SWMU 6 and SWMU 7 were located adjacent to each 
other, and, therefore, were investigated as one contiguous unit (CH2M HILL, 2001). More 
detailed information about SWMUs 6/7 is provided below. 

5.1.2 SWMU 6 
According to the 1988 RFA report (Kearney, 1988), the SWMU 6 area was used by the Navy 
Construction Group (Seabees) as a storage area for waste oil and paint. The waste oil was 
containerized in 55-gallon drums and potentially other containers, and the paint was 
housed in small containers. During the RFA, tires and two drums of lubricating oil were 
present at the site. The waste oil and tires were stored on a grassy area until they were later 
shipped offsite to the former NSRR (now referred to as NAPR). The RFA Report stated that 
this area became active in approximately 1978 and was still active in 1988 (Kearney, 1988). 
During the 1995 RFA (PREQB, 1995), staining from oil leakage from the drums onto the 
adjacent soil surface was visible, and no release controls were present at the site. During the 
February 2000 site visit, which was done with the EPA to observe the Consent Order sites, a 
small chain-link cage was present at the site, but it had been moved from the concrete pad 
by the June 2000 sampling event. During the same visit, no drums or waste materials were 
present at SWMU 6, but a minor amount of soil staining (approximately 4-square feet [ft2]) 
was observed off the edge of the concrete pad. During the January 2004 site visit performed 
during the PA/SI and the January 2009 multi-agency site visit performed during the ESI, no 
staining was observed. 
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5.1.3 SWMU 7 
SWMU 7 was used by the U.S. Marine Corps (USMC) for 3 months per year during training 
exercises. During these 3 months, Marines conducted training exercises at the EMA, and 
used the waste oil accumulation area at SWMU 7 to store waste oil from maintenance of 
their vehicles. During the 1988 RFA, one open-top 55-gallon drum, a 25-gallon trash can, 
and two empty drums cut in half were present at SWMU 7. It was reported that the soil in 
the waste oil accumulation area was stained with oil, likely from spillage during vehicle 
maintenance operations. Once the USMC completed their training, the stained soil was 
excavated and mixed with sand, containerized in 55-gallon drums, and shipped to the 
former NSRR. Based on the above information, both the 1988 RFA Report (Kearney, 1988) 
and the 1995 RFA Report (PREQB, 1995) stated that “no sampling and analyses were 
suggested at this time. A general cleanup of the area, however, would help reduce the 
potential for release. It was suggested that an area with release controls for storage of the 
waste materials be established and that procedures be developed to minimize spillage of 
product.”  

Based on the historical site information presented above, the potential source areas at 
SWMUs 6 and 7 were the drums and small containers used to store waste oil and paint. 
Releases from these SWMUs would have been to the concrete surface, with potential to 
runoff onto the ground surface. Therefore in 2000, surface soil sampling was conducted at 
SWMU 6/7 as part of the transfer of Navy Public Works operations from west Vieques to 
east Vieques.  

Ten surface soil samples (SS -01 through SS -10) were collected around the concrete pad 
(Figure 5-1). The results of the screening of the SI data are presented in Section 7 of the Final 
PA/SI Report (CH2M HILL, 2008). In summary, the presence of VOCs, SVOCs, and certain 
metals above background (e.g., zinc) in surface soil suggested a CERCLA-related release 
occurred at SWMU 6 and/or 7, but that concentrations would not pose a potentially 
unacceptable risk to human or ecological receptors or leaching concern for groundwater. 
However, no subsurface soil samples were collected around the former pad in 2000, so the 
vertical extent of the source area was not ascertained. Therefore, although the surface soil 
data suggested no action may be warranted, due to the nature of VOCs, surface soil samples 
may not have been sufficient to characterize the potential source area where waste oil and 
paint were stored. It was determined an ESI was necessary to determine if the CERCLA-
related release warrants further investigation or action.  

5.1.4 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 2000 to 
visit the Consent Order sites and for the Phase I Environmental Assessment, the ESI (2009), 
as well as on regional information. 

The area encompassing these two sites is currently open, and contains a concrete pad, as 
shown in Figure 5-1. As stated previously, the cage shown in Figure 5-2 was removed in 
2000. The concrete pad is surrounded by grass and gravel in a flat area that sits at an 
elevation of approximately 60 ft amsl. The land slopes very gently to the south, and is 
cleared periodically as part of routine maintenance activities. 
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The soil overlying the bedrock found in borings at SWMU 6/7 consists mostly of sands, 
silts, silty sands and sandy silts with some gravel at the surface. At SWMU 6/7, borings 
SO11 through SO13, where drilling was conducted using a track-mounted DPT, were 
terminated at refusal (28 ft bgs). At SO14 through SO16, where the presence of power lines 
necessitated the use of slide-hammer, refusal was reached at 6 ft bgs. For more information 
on the soils, see Appendix A which contains the site-specific soil boring logs. 

SWMU 6 and 7 are located within the KTd geologic region, which comprises plutonic rocks, 
largely granodiorite and quartz diroite. For more information on the bedrock geology, see 
Section 1.4.6.  

There are no surface water bodies at or immediately adjacent to the site. The closest surface 
water bodies topographically downgradient of the site are Bahia Corcho and Bahia Tapon 
along the coast, approximately 1 mile to the south and southeast, respectively. Based on 
nearby wells, the topographic slope, and the regional groundwater gradient determined by 
the USGS (1989) and confirmed by CH2M HILL within the Camp Garcia area during the 
SI/ESI (2009), groundwater in this area exists within the fractured bedrock and flows in  a 
southerly direction toward the coast, as described in Section 1.4.7 and shown in Figure 24-1.  

5.2 Sampling Approach and Chemical Constituents Identified 
As discussed in Section 5.1 above, evaluation of PA/SI data suggested a CERCLA-related 
release occurred at SWMU 6 and/or 7 as a result of the historical storage activities. One 
objective of the ESI sampling activities was to determine if the concentrations of VOCs, 
SVOCs, and inorganics detected in the surface soil samples in 2000 are still present in 
surface soil. More importantly, however, was to determine if the current surface and 
subsurface soil concentrations suggest no further investigation or action is warranted for the 
sites. Therefore, in accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), during the 
ESI, six soil borings (SO11 through SO16) were installed around the perimeter of the 
concrete pad (Figure 5-1) at SWMU 6/7.  

No staining was observed during the sampling event; therefore, all samples were collected 
at the locations selected during the Environmental Subcommittee site visit in January 2009 
and presented in the Final SI/ESI SAP (CH2M HILL, 2009b), as shown in Figure 5-1. All 
samples were analyzed for TCL VOCs and SVOCs, and TAL inorganics. There were no PID 
readings observed above 0.0 ppm; therefore, all samples were collected at the default depth 
outlined in the SAP (see Table 2-1 for soil sample depths).   

In addition to the above, to help determine if there have been releases to groundwater at 
sites within the eastern half of Camp Garcia (including SWMUs 6/7), a monitoring well 
(VECG-MW01) was installed south of the eastern half of Camp Garcia, as shown in Figure 5-
1. Evaluation of the data from this well is presented in Section 24 of this report.  

Table 5-1 summarizes the constituents detected in SWMU 6/7 surface soil samples collected 
during Phase I Environmental Assessment (2000) as well as those detected in surface soil 
samples collected as part of the ESI (2009). Table 5-2 summarizes the constituents detected 
in SWMU 6/7 subsurface soil samples collected during the ESI (2009). The tables also 
identify screening criteria exceedances. Raw analytical data for the Phase I Environmental 
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Assessment (2000) samples are provided in Appendix O of the Final PA/SI (2008). Raw 
analytical data for the ESI (2009) samples are provided in Appendix K of this SI/ESI Report. 

5.3 SWMU 6/7 Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 5-1 through 5-2). Because the 
Phase I Environmental Assessment data are approximately 9 years old, and because surface 
soil samples were re-collected around the concrete pad during the ESI, the historical surface 
soil data are discussed qualitatively in Step 6 below to demonstrate how the constituent 
concentrations have changed with time; however, they are not used beyond Step 4 of the 
decision analysis process. 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests SWMU 6/7 was used to store waste oil and paint. Historical 
activities, staining observed during site visits, and the presence of hazardous substances 
found in soil samples collected during the Phase I Environmental Assessment (2000) suggest 
a CERCLA-related release occurred at SWMU 6 and/or 7. Although the historical surface 
soil data suggested no action may be warranted, due to the nature of VOCs, it was 
determined surface soil samples may not be sufficient to characterize the potential source 
area where waste oil and paint were stored. Therefore, additional sample collection took 
place during the 2009 ESI. The decision analysis proceeds to Step 2. 

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
Phase I Environmental Assessment (2000)  

Appendix N, Section N.7 of the PA/SI Report (CH2M HILL, 2008) discusses the evaluation 
of the SWMU 6/7 data quality, for those samples collected as part of the Phase I 
Environmental Assessment (2000). As detailed in Section N.7 of the PA/SI Report, the 
SWMU 6/7 data are acceptable for use in evaluating aspects of environmental conditions at 
SWMU 6/7.  

ESI (2009) 

Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the Phase I Environmental Assessment (2000) and the ESI 
(2009), the following inorganics above the background UTLs and non-inorganics were 
detected by sample event and by medium: 

Phase I Environmental Assessment (2000) Surface Soil 

 VOCs: 1,2-dichloroethane, 1,2,3-trichloropropane, 1,4-dichlorobenzene, 2-hexanone, 
dibromomethane, m- and p-xylene, methylene chloride, vinyl acetate, total xylene 
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 SVOCs: bis(2-ethylhexyl)phthalate, butylbenzlphalate 

 Pesticides: 4,4’-DDD, 4,4-DDE, 4,4’-DDT, chlordane, delta-BHC, heptachlor 

 Herbicides: none detected 

 PCBs: none detected 

 Explosives: none detected 

 Inorganics above background UTLs: arsenic, cadmium, copper, lead, selenium, silver, 
tin, zinc 

ESI (2009) Surface Soil 

 VOCs: none detected 

 SVOCs: benzo(a)anthracene, benzo(a)pyrene, benzo(g,h,i)perylene, bis(2-
ethylhexyl)phthalate, chrysene,  di-n-butylphthalate, fluoranthene, phenanthrene, 
pyrene 

 Inorganics above background UTLs: aluminum, arsenic, calcium, copper, iron, lead, 
magnesium, zinc 

ESI (2009) Subsurface Soil 

 VOCs: none detected 

 SVOCs: benzo(a)anthracene, benzo(g,h,i)perylene, benzo(k)fluoranthene, carbazole, 
chrysene,  fluoranthene, indeno(1,2,3-cd)pyrene, pyrene 

 Inorganics above background UTLs: aluminum, beryllium, calcium, copper, iron, 
magnesium, potassium, vanadium, zinc 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
For the samples collected during the Phase I Environmental Assessment (2000), the presence 
of the pesticides is likely due to normal use, not a CERCLA-related release, especially 
because their detected concentrations (see Table 5-1) are similar to those found at multiple 
sites across Vieques (see Table O-1). For example, 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT, were 
detected in SWMU 6/7 surface soil samples at concentrations between 6.6 g/kg and 26 
g/kg (4,4’-DDD), 3.2 g/kg and 136 g/kg (4,4’-DDE), and 0.81 g/kg and 146 g/kg 
(4,4’-DDT), which are similar to the concentrations detected at other sites across east 
Vieques (i.e., 0.16 g/kg to 26 g/kg for 4,4’-DDD; 0.08 g/kg to 1,200 g/kg for 4,4’-DDE;  
and 0.30 g/kg to 990 g/kg for 4,4’-DDT). This was recognized during scoping of the ESI 
and, therefore, pesticides were not included in the ESI sampling protocol. Consequently, 
pesticides are not considered further in the decision analysis process.  

Nine VOCs were detected in surface soil collected during the Phase I Environmental 
Assessment (2000). However, as shown in Table 5-1, all detections were low (i.e., estimated 
concentrations below the instrument reporting limit). Table 5-1 shows that no VOCs were 
detected in the soil samples collected during the 2009 ESI from approximately the same 
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locations as those collected during the Phase I Environmental Assessment. Five of the nine 
VOCs detected in 2000 were analyzed for, but not detected, in 2009 soil samples, nor were 
they detected in downgradient groundwater (see regional groundwater monitoring well 
MW01 in Table 24-1). Although the remaining four VOCs detected in 2000 were not part of 
the analytical protocol in 2009, the pattern observed for the other five VOCs (i.e., detected at 
low, estimated concentrations in 2000, but not detected in 2009) is likely applicable to these 
four VOCs given that they were detected at comparable concentrations. The above 
information, and the absence of VOCs in the subsurface soil (Table 5-2), suggests the low 
concentrations of VOCs detected in 2000 have degraded. Therefore, the Phase I 
Environmental Assessment VOC data are not representative of current site conditions. As 
such, VOCs detected in samples SS-01 through SS-10 are not further considered in the 
decision analysis process. However, based on the potential source areas at SWMU 6/7 (i.e., 
former waste oil and paint storage), all other constituent groups (i.e., SVOCs and inorganics) 
are potentially attributable to CERCLA-related releases of waste oil and paint, and are 
therefore further evaluated in the decision analysis process.  

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by sample event and by medium. 

Phase I Environmental Assessment (2000) Surface Soil 

 SVOCs: no exceedances 

 Arsenic: five detections (samples SS02, SS06 through SS09) at concentrations (1.8 mg/kg 
to 2.8 mg/kg) above the RSL (0.39 mg/kg), SSL at a DAF 1 (0.29 mg/kg), and 
background UTL (1.6 mg/kg) 

 Cadmium: one detection (sample SS10) at a concentration (4.4 mg/kg) above the SSL at 
a DAF 1 (0.38 mg/kg) and background UTL (2.2 mg/kg) 

 Copper: three detections (samples SS01, SS04, SS08) at concentrations (67 mg/kg, 69 
mg/kg, and 86 mg/kg, respectively) above the ecological screening value (70 mg/kg; by 
SS08 only), SSL at a DAF 1 (46 mg/kg) and background UTL (66 mg/kg) 

 Lead: two detections (samples SS08 and SS10) at concentrations (57 and 48 mg/kg, 
respectively) above the SSL at a DAF 1 (27 mg/kg) and background UTL (5.4 mg/kg) 

 Selenium: eight detections (samples SS01, SS02, SS04 through SS07, SS09, and SS10) at 
concentrations (0.55 mg/kg to 1.1 mg/kg) above the ecological screening value (0.52 
mg/kg), the SSL at a DAF 1 (0.26 mg/kg) and background UTL (0.51 mg/kg) 

 Zinc: seven detections (samples SS01, SS02, SS05 through SS08, and SS10) at 
concentrations (129 mg/kg to 587 mg/kg) above the ecological screening value (120 
mg/kg) and the background UTL (32 mg/kg) 
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ESI (2009) Surface Soil 

 SVOCs: no exceedances 

 Aluminum: one detection (samples SS12) at a concentration (38,400 mg/kg) above the 
adjusted RSL (7,700 mg/kg) and background UTL (35,000 mg/kg) 

 Arsenic: two detections (samples SS12 and SS16) at concentrations (3.3 and 2.6 mg/kg, 
respectively) above the RSL (0.39 mg/kg), SSL at a DAF 1 (0.29 mg/kg), and 
background UTL (1.6 mg/kg) 

 Copper: two detections (samples SS13 and SS16) at concentrations (87 and 68 mg/kg, 
respectively) above the ecological screening value (70 mg/kg; by SS16 only), SSL at a 
DAF 1 (46 mg/kg), and background UTL (66 mg/kg) 

 Iron: one detection (samples SS13) at a concentration (42,900 mg/kg) above the adjusted 
RSL (5,500 mg/kg), SSL at a DAF 1 (640 mg/kg), and background UTL (38,100 mg/kg) 

 Lead: two detections (samples SS14 and SS16) at concentrations (48 and 29 mg/kg, 
respectively) above the SSL at a DAF 1 (27 mg/kg) and background UTL (5.4 mg/kg) 

 Zinc: three detections (samples SS12, SS15, and SS16) at concentrations (142, 152, and 310 
mg/kg, respectively) above the ecological screening value (120 mg/kg) and background 
UTL (32 mg/kg) 

ESI (2009) Subsurface Soil 

 SVOCs: no exceedances 

 Aluminum: one detection (sample SB14) at a concentration (37,000 mg/kg) above the 
adjusted RSL (7,700 mg/kg) and background UTL (35,000 mg/kg) 

 Copper: one detection (sample SB14) at a concentration (69 mg/kg) above the SSL at a 
DAF 1 (46 mg/kg) and background UTL (66 mg/kg) 

 Iron: one detection (sample SB12) at a concentration (44,700 mg/kg) above the adjusted 
RSL (5,500 mg/kg), SSL at a DAF 1 (640 mg/kg), and background UTL (38,100 mg/kg) 

 Vanadium: two detections (samples SB12 and SB13) at concentrations (180 and 145 
mg/kg, respectively) above the adjusted RSL (39 mg/kg) and background UTL (144 
mg/kg) 

As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
SWMU 6 and 7. The site is approximately 0.1 acre in size whereas a residential lot may be 
approximately ¾ acre. No chemicals were detected above background and RSLs at 
concentrations exceeding 100 times the screening levels (see Table 5-3). Therefore, no hot 
spots were identified and all soil data were merged in the residential evaluation.  
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Four constituents (aluminum, arsenic, iron, and vanadium) were detected in surface or 
subsurface soil samples above the human health screening levels and background. 

 Aluminum was detected in 1 of 6 surface soil samples (38,400 mg/kg) and 1 of 6 
subsurface soil samples (37,000 mg/kg) above both the background UTL and the 
adjusted RSL (7,700 mg/kg). Based on the maximum detected concentration, the HI is 
0.5 (see Table 5-3), which is within EPA acceptable levels, and aluminum would not be 
identified as a risk driver. 

 Arsenic was detected in 7 of 16 surface soil samples above its background UTL and RSL 
(0.39 mg/kg), at a maximum concentration of 3.3 mg/kg. Based on the maximum 
detected concentration, the HI is 0.2 and the ELCR is 9 x 10-6 (see Table 5-3), which are 
within EPA acceptable levels, and arsenic would not be identified as a risk driver. 

 Iron was detected in 1 of 6 surface soil samples (42,900 mg/kg) and 1 of 6 subsurface soil 
samples (44,700 mg/kg) above both the background UTL and the adjusted RSL (5,500 
mg/kg). Based on the maximum detected concentration, the HI is 0.8 (see Table 5-3), 
which is within EPA acceptable levels, and iron would not be identified as a risk driver. 

 Vanadium was detected in 2 of 6 subsurface soil samples (145 and 180 mg/kg) above 
both the background UTL and the adjusted RSL (39 mg/kg). Based on the maximum 
detected concentration, the HI is 0.5 (see Table 5-3), which is within the EPA acceptable 
level, and vanadium would not be identified as a risk driver.  

Three additional constituents (chromium, cobalt, and manganese) were detected in soil 
above human health screening levels but below background UTLs. Based on the maximum 
detected concentrations of aluminum, arsenic,  iron, vanadium, and the three additional 
constituents, the cumulative maximum target organ-specific HI is 0.9 and the ELCR  is 9 x 
10-6 (see Table 5-3). Based on the historical source of potential releases identified at the site 
(see Section 5-1) and the environmental conditions on Vieques (see Appendix R), the form of 
chromium expected to be present at the site is Cr3+, especially considering its detected 
concentrations are within background levels. Consequently, there is not a concern for 
potential cumulative effects from multiple constituents in soil.  

Ecological Evaluation 
Three inorganics (copper, selenium, and zinc) exceeded ecological screening values and 
background UTLs in at least one surface soil sample collected at the site (Table 5-1). None of 
these constituents likely poses an unacceptable risk to ecological receptors based upon the 
following: 

 The area evaluated is immediately adjacent to a concrete pad, is very small in size, and 
provides very limited habitat. Thus, the potential exposures to ecological receptors are 
likely minimal and food web exposures for upper trophic level receptors (birds and 
mammals) are not evaluated. 

 Copper exceeded the background UTL in 5 of 16 samples at a maximum ratio of 1.32, 
indicating that exposures are near background levels and are therefore not likely to be 
significant ecologically (Table 5-4). Two of the five UTL exceedances are above the 
ecological screening value and by a small amount (HQ of 1.24); the mean HQ is less than 
1 (HQ of 0.88). 
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 Selenium exceeds the ecological screening value in 8 of 16 samples at a maximum HQ of 
2.12; however, the mean HQ (0.91) is less than 1 (Table 5-4). Additionally, the screening 
value (0.52 mg/kg) is based upon potential impacts to plants. The site consists of 
concrete, gravel, and scrub grass, so plant endpoints are not likely representative of 
actual exposures. Concentrations are less than soil screening values based upon other 
receptors (e.g., 4.10 mg/kg for soil invertebrates). 

 Zinc concentrations exceed ecological screening value in 10 of 16 samples (Table 5-4). 
Although the maximum HQ is 4.89, the mean HQ is 1.44 and zinc has a low potential for 
unacceptable risks given the low potential for exposures. 

Additional Comparisons 
Six inorganics (arsenic, cadmium, copper, iron, lead, and selenium) were detected in surface 
soil at concentrations above SSLs at a DAF of 1 and background. However, only copper and 
iron were detected in subsurface soil at concentrations above SSLs at a DAF of 1 and 
background. SWMU 6/7 is small (approximately 75 ft x 50 ft) and soil/groundwater data 
evaluations presented for various sites in this SI/ESI Report suggest SSLs at a DAF of 1 are 
not representative predictors of leaching to groundwater (e.g., PI 4, SWMU 10, etc.). Further, 
as shown in Table 24-1, arsenic, cadmium, iron, lead, and selenium were not detected in 
groundwater downgradient of SWMU 6/7 (i.e., well VECG-MW01, as shown in Figure 5-1 
and Figure 24-1). Copper was detected, but at a concentration two orders of magnitude or 
more below its MCL and adjusted tap water RSL.  

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely source of CERCLA-related releases is the storage area for waste oil and paint. 
Based on this information, multiple surface and subsurface soil samples were collected 
around the perimeter of the concrete pad, just off the edge of the pad in the most likely areas 
where releases would have contacted soil. Based on this information, the spatial distribution 
of the samples collected during the SI and ESI and the resulting data indicate the potential 
source area has been sufficiently characterized. 

5.4 Conclusions and Recommendations 
Table 5-5 summarizes the results of the decision analysis for SWMU 6/7, which indicates 
there has not been a CERCLA-related release at the site that has resulted in contamination of 
soil or groundwater at concentrations that would pose a potentially unacceptable risk to 
human or ecological receptors or leaching concern for groundwater. Therefore, based on the 
above information, no action is warranted for SWMU 6/7; a no action decision document 
will be prepared for the site.  
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

1,2-Dichloroethane -- 430 2,190 1.4 5.0 U 5.0 UJ 8.0 U 6.0 U 6.0 U 3.0 J 5.0 U 6.0 U 6.0 UJ 0.30 UJ 6.0 UJ 5.0 U

1,2,3-Trichloropropane -- 5 -- 0.0003 5.0 U 5.0 UJ 8.0 U 6.0 U 6.0 U 4.0 J 5.0 U 6.0 U 6.0 UJ 6.0 UJ 6.0 UJ NA

1,4-Dichlorobenzene -- 2,400 1,280 72 0.30 J 2.0 UJ 3.0 U 3.0 U 2.0 U 0.30 J 2.0 U 2.0 U 3.0 UJ 2.0 UJ 0.20 UJ 5.0 U

2-Hexanone -- 21,000 -- 11 54 U 50 UJ 79 U 64 U 61 U 2.0 J 55 U 57 U 64 UJ 55 UJ 55 UJ 23 U

Dibromomethane -- 2,500 -- 2 0.50 J 5.0 UJ 0.60 J 6.0 U 6.0 U 0.50 J 5.0 U 6.0 U 0.50 J 0.40 UJ 6.0 UJ NA

m- and p-Xylene -- 63,000 2,400 9,800 0.40 J 0.30 J 2.0 J 0.40 J 0.40 J 6.0 U 0.40 J 1.0 J 0.50 J 0.30 J 0.70 J 10 U

Methylene chloride -- 11,000 1,250 1.3 3.0 J 5.0 UJ 4.0 J 6.0 U 6.0 U 6.0 U 5.0 U 6.0 U 6.0 UJ 6.0 UJ 6.0 UJ 23 U

Vinyl acetate -- 98,000 -- 88 5.0 U 5.0 UJ 8.0 U 6.0 U 6.0 U 2.0 J 5.0 U 6.0 U 6.0 UJ 6.0 UJ 6.0 UJ NA

Xylene, total -- 63,000 2,400 9,800 0.40 J 0.30 J 2.0 J 0.40 J 0.40 J 6.0 U 0.40 J 1.0 J 0.50 J 0.30 J 0.70 J NA

Semivolatile Organic Compounds (UG/KG)

Benzo(a)anthracene -- 150 -- 10 481 UJ 496 UJ 538 UJ 781 UJ 526 UJ 570 UJ 3,140 UJ 2,500 UJ 580 UJ 333 UJ 2,340 UJ 22 UJ

Benzo(a)pyrene -- 15 -- 240 481 UJ 496 UJ 538 UJ 781 UJ 526 UJ 570 UJ 3,140 UJ 2,500 UJ 580 UJ 333 UJ 2,340 UJ 22 UJ

Benzo(g,h,i)perylene -- 170,000 -- 120,000 481 UJ 496 UJ 538 UJ 781 UJ 526 UJ 570 UJ 3,140 UJ 2,500 UJ 580 UJ 333 UJ 2,340 UJ 22 UJ

bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400 481 UJ 49 J 538 UJ 781 UJ 526 UJ 570 UJ 3,140 UJ 2,500 UJ 580 UJ 333 UJ 2,340 UJ 110 UJ

Butylbenzylphthalate -- 260,000 30,000 510 481 UJ 496 UJ 538 UJ 781 UJ 526 UJ 570 UJ 3,140 UJ 2,500 UJ 40 J 333 UJ 2,340 UJ 360 U

Chrysene -- 15,000 -- 1,100 481 UJ 496 UJ 538 UJ 781 UJ 526 UJ 570 UJ 3,140 UJ 2,500 UJ 580 UJ 333 UJ 2,340 UJ 22 UJ

Di-n-butylphthalate -- 610,000 40,000 9,200 481 UJ 496 UJ 538 UJ 781 UJ 526 UJ 570 UJ 3,140 UJ 2,500 UJ 580 UJ 333 UJ 2,340 UJ 110 UJ

Fluoranthene -- 230,000 -- 160,000 481 UJ 496 UJ 538 UJ 781 UJ 526 UJ 570 UJ 3,140 UJ 2,500 UJ 580 UJ 333 UJ 2,340 UJ 2.7 J

PAH HMW (Total) -- -- 18,000 -- 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 3.2

PAH LMW (Total) -- -- 29,000 -- 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 2.7

Phenanthrene -- 1,700,000 -- 360,000 481 UJ 496 UJ 538 UJ 781 UJ 526 UJ 570 UJ 3,140 UJ 2,500 UJ 580 UJ 333 UJ 2,340 UJ 22 UJ

Pyrene -- 170,000 -- 120,000 481 UJ 496 UJ 538 UJ 781 UJ 526 UJ 570 UJ 3,140 UJ 2,500 UJ 580 UJ 333 UJ 2,340 UJ 3.2 J

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD -- 2,000 583 66 3.2 U 3.2 U 3.4 U 3.9 U 3.3 U 3.8 UJ 6.6 J 3.2 U 3.8 U 3.1 U 26 J NA

4,4'-DDE -- 1,400 114 47 98 22 136 3.3 5.7 6.1 J 31 J 8.2 3.2 22 3.5 NA

4,4'-DDT -- 1,700 100 67 24 7.5 146 0.81 J 4.8 3.2 J 54 J 4.8 J 3.8 U 3.1 3.1 U NA

Chlordane -- 1,600 11 140 14 U 14 U 15 U 17 U 14 U 17 U 17 U 14 U 17 U 14 U 14 NA

delta-BHC -- 270 226 0.22 1.6 UJ 1.6 UJ 1.7 UJ 2.0 UJ 1.6 UJ 0.84 J 1.9 UJ 1.6 UJ 1.9 UJ 1.6 UJ 1.6 UJ NA

Heptachlor -- 110 52.9 33 1.6 U 1.6 U 1.7 U 2.0 U 1.6 U 1.9 U 1.9 U 1.6 U 1.9 U 1.6 U 0.76 J NA

Herbicides (UG/KG)

No Detections -- -- -- -- ND ND ND ND ND ND ND ND ND ND ND NA

Explosives (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND ND ND ND ND ND NA

Notes:

NA - Not Analyzed

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Table 5-1
Surface Soil Detection and Exceedance Results
SWMU 6/7
Site Inspection/Expanded Site Inspection Report

CGSWMU6/7SS010CGSWMU6/7SS008CGSWMU6/7SS004CGSWMU6/7SS002
Background UTL 

(KTd)
Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

CGSWMU6/7SS001

NDD034

06/13/00

NDD042

06/13/00

VEW6/7-SO11

VEW6/7-SS11-01-0209

02/24/09

NDD040

06/13/00

CGSWMU6/7SS009

NDD041

06/13/00

NDD039

06/13/00

NDD043FD1

06/13/00

CGSWMU6/7SS007

NDD058

06/13/00

CGSWMU6/7SS006

NDD037

06/13/00

CGSWMU6/7SS005

NDD038

06/13/00

NDD035

06/13/00

CGSWMU6/7SS003

NDD036

06/13/00

Exceeds Background UTL

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL and Adjusted RSL for Residential Soil
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 5-1
Surface Soil Detection and Exceedance Results
SWMU 6/7
Site Inspection/Expanded Site Inspection Report

CGSWMU6/7SS010CGSWMU6/7SS008CGSWMU6/7SS004CGSWMU6/7SS002
Background UTL 

(KTd)
Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

CGSWMU6/7SS001

NDD034

06/13/00

NDD042

06/13/00

VEW6/7-SO11

VEW6/7-SS11-01-0209

02/24/09

NDD040

06/13/00

CGSWMU6/7SS009

NDD041

06/13/00

NDD039

06/13/00

NDD043FD1

06/13/00

CGSWMU6/7SS007

NDD058

06/13/00

CGSWMU6/7SS006

NDD037

06/13/00

CGSWMU6/7SS005

NDD038

06/13/00

NDD035

06/13/00

CGSWMU6/7SS003

NDD036

06/13/00

Total Metals (MG/KG)

Aluminum 35,000 7,700 -- 55,000 NA NA NA NA NA NA NA NA NA NA NA 15,200

Antimony 5.8 3.1 78 0.27 0.53 UJ 0.54 UJ 0.57 UJ 0.68 J 0.54 UJ 0.64 UJ 0.64 UJ 0.53 UJ 0.74 J 1.1 J 0.54 J 0.27 J

Arsenic 1.6 0.39 18 0.29 1.3 2.7 1.2 1.5 1.5 1.9 0.64 U 2.8 2.8 1.8 1.4 0.99

Barium 147 1,500 330 82 71 J 106 J 71 J 76 J 70 J 73 J 60 J 66 J 88 J 75 J 45 J 56

Beryllium 0.27 16 40 3.2 0.18 J 0.18 J 0.21 J 0.22 J 0.21 J 0.18 J 0.14 J 0.25 0.17 J 0.24 0.10 U 0.18

Cadmium 2.2 7.0 32 0.38 0.11 U 0.71 0.11 U 0.24 0.35 0.89 0.11 U 0.51 1.2 0.64 4.4 0.33

Calcium 8,840 -- -- -- NA NA NA NA NA NA NA NA NA NA NA 16,100

Chromium 72 0.29 64 0.00083 21 24 17 18 22 22 19 20 32 23 21 20

Cobalt 16 2.3 13 0.49 12 15 11 15 13 13 9.8 12 15 14 9.2 12

Copper 66 310 70 46 67 59 50 69 57 63 41 63 86 59 48 46

Iron 38,100 5,500 -- 640 NA NA NA NA NA NA NA NA NA NA NA 29,900

Lead 5.4 400 120 27 10 14 6.5 8.2 11 13 5.9 21 57 24 48 12

Magnesium 3,710 -- -- -- NA NA NA NA NA NA NA NA NA NA NA 4,440

Manganese 1,630 180 220 57 NA NA NA NA NA NA NA NA NA NA NA 557

Mercury 0.057 0.78 0.10 0.57 0.015 J 0.010 U 0.031 J 0.010 U 0.010 U 0.028 J 0.010 U 0.010 U 0.043 J 0.010 U 0.010 U 0.020 J

Nickel 22 160 38 48 13 12 6.4 6.3 J 8.2 7.7 4.7 J 6.9 8.7 8.1 8.2 8.0

Potassium 5,270 -- -- -- NA NA NA NA NA NA NA NA NA NA NA 1,100 J

Selenium 0.51 39 0.52 0.26 0.64 J 0.59 J 0.57 U 0.78 J 0.57 J 1.1 J 0.85 J 0.63 J 0.64 U 0.57 J 0.55 J 0.30 J

Silver 0.22 39 560 1.6 0.12 J 0.11 U 0.13 J 0.13 U 0.12 J 0.18 J 0.15 J 0.18 J 0.21 J 0.17 J 0.28 J 0.030 J

Sodium 1,590 -- -- -- NA NA NA NA NA NA NA NA NA NA NA 257

Tin -- 4,700 -- 5,500 1.6 J 0.76 J 0.61 J 0.81 J 0.93 J 1.2 J 0.64 U 0.81 J 1.9 J 0.93 J 0.69 J NA

Vanadium 144 39 130 180 91 79 82 84 87 100 91 90 83 88 66 107
Zinc 32 2,400 120 680 239 J 587 J 92 J 104 J 144 J 129 J 29 J 164 J 232 J 82 J 205 J 62

Notes:

NA - Not Analyzed

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL and Adjusted RSL for Residential Soil
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

1,2-Dichloroethane -- 430 2,190 1.4

1,2,3-Trichloropropane -- 5 -- 0.0003

1,4-Dichlorobenzene -- 2,400 1,280 72

2-Hexanone -- 21,000 -- 11

Dibromomethane -- 2,500 -- 2

m- and p-Xylene -- 63,000 2,400 9,800

Methylene chloride -- 11,000 1,250 1.3

Vinyl acetate -- 98,000 -- 88

Xylene, total -- 63,000 2,400 9,800

Semivolatile Organic Compounds (UG/KG)

Benzo(a)anthracene -- 150 -- 10

Benzo(a)pyrene -- 15 -- 240

Benzo(g,h,i)perylene -- 170,000 -- 120,000

bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400

Butylbenzylphthalate -- 260,000 30,000 510

Chrysene -- 15,000 -- 1,100

Di-n-butylphthalate -- 610,000 40,000 9,200

Fluoranthene -- 230,000 -- 160,000

PAH HMW (Total) -- -- 18,000 --

PAH LMW (Total) -- -- 29,000 --

Phenanthrene -- 1,700,000 -- 360,000

Pyrene -- 170,000 -- 120,000

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD -- 2,000 583 66

4,4'-DDE -- 1,400 114 47

4,4'-DDT -- 1,700 100 67

Chlordane -- 1,600 11 140

delta-BHC -- 270 226 0.22

Heptachlor -- 110 52.9 33

Herbicides (UG/KG)

No Detections -- -- -- --

Explosives (UG/KG)
No Detections -- -- -- --

Notes:

NA - Not Analyzed

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Table 5-1
Surface Soil Detection and Exceedance Results
SWMU 6/7
Site Inspection/Expanded Site Inspection Report

Background UTL 
(KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

Exceeds Background UTL

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL and Adjusted RSL for Residential Soil

5.0 U 5.0 U 5.0 U 5.0 U 5.0 U 5.0 U

NA NA NA NA NA NA

5.0 U 5.0 U 5.0 UJ 5.0 U 5.0 U 5.0 U

24 U 24 U 27 UJ 26 U 26 U 24 U

NA NA NA NA NA NA

11 U 11 U 12 UJ 11 U 11 U 11 U

24 U 24 U 27 U 26 U 26 U 24 U

NA NA NA NA NA NA

NA NA NA NA NA NA

7.2 J 6.6 J 25 UJ 22 UJ 2.3 J 22 UJ

6.4 J 6.7 J 25 UJ 22 U 22 U 22 U

24 UJ 23 UJ 25 UJ 3.1 J 3.8 J 5.6 J

50 J 55 J 130 UJ 73 J 66 J 71 J

390 U 390 U 420 U 370 U 370 U 360 U

10 J 8.5 J 25 UJ 3.0 J 4.1 J 3.5 J

120 UJ 120 UJ 130 UJ 81 J 23 J 19 J

16 J 9.8 J 2.3 J 5.0 J 9.0 J 5.1 J

43 35 3.5 6.1 14 13

20 12 2.3 5.0 12 5.1

4.4 J 2.6 J 25 UJ 22 UJ 2.8 J 22 UJ

19 J 13 J 3.5 J 22 U 4.2 J 3.4 J

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

NA NA NA NA NA NA

VEW6/7-SO16

VEW6/7-SS16-01-0209

02/27/09

VEW6/7-SO14

VEW6/7-SS14-01-0209

02/27/09

VEW6/7-SO15

VEW6/7-SS15-01-0209

02/27/0902/24/09

VEW6/7-SO13

VEW6/7-SS13-01-0209

02/24/09

VEW6/7-SO12

VEW6/7-SS12-01-0209

02/24/09

VEW6/7-SS12P-01-0209
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 5-1
Surface Soil Detection and Exceedance Results
SWMU 6/7
Site Inspection/Expanded Site Inspection Report

Background UTL 
(KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

Total Metals (MG/KG)

Aluminum 35,000 7,700 -- 55,000

Antimony 5.8 3.1 78 0.27

Arsenic 1.6 0.39 18 0.29

Barium 147 1,500 330 82

Beryllium 0.27 16 40 3.2

Cadmium 2.2 7.0 32 0.38

Calcium 8,840 -- -- --

Chromium 72 0.29 64 0.00083

Cobalt 16 2.3 13 0.49

Copper 66 310 70 46

Iron 38,100 5,500 -- 640

Lead 5.4 400 120 27

Magnesium 3,710 -- -- --

Manganese 1,630 180 220 57

Mercury 0.057 0.78 0.10 0.57

Nickel 22 160 38 48

Potassium 5,270 -- -- --

Selenium 0.51 39 0.52 0.26

Silver 0.22 39 560 1.6

Sodium 1,590 -- -- --

Tin -- 4,700 -- 5,500

Vanadium 144 39 130 180
Zinc 32 2,400 120 680

Notes:

NA - Not Analyzed

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL and Adjusted RSL for Residential Soil

VEW6/7-SO16

VEW6/7-SS16-01-0209

02/27/09

VEW6/7-SO14

VEW6/7-SS14-01-0209

02/27/09

VEW6/7-SO15

VEW6/7-SS15-01-0209

02/27/0902/24/09

VEW6/7-SO13

VEW6/7-SS13-01-0209

02/24/09

VEW6/7-SO12

VEW6/7-SS12-01-0209

02/24/09

VEW6/7-SS12P-01-0209

22,300 25,400 38,400 20,100 18,400 22,000

0.35 J 1.8 J 0.11 UJ 0.40 J 0.34 J 0.45 J

1.6 J 3.3 J 0.58 1.2 1.6 2.6

72 71 76 69 65 67

0.22 0.20 0.25 0.20 0.21 0.23

0.58 J 2.2 J 0.050 J 0.43 0.45 0.77

13,000 26,700 4,990 9,310 13,100 29,700

21 J 33 J 26 27 21 26

13 15 11 11 11 14

64 63 87 54 52 68

32,200 34,000 42,900 28,200 30,800 32,600

11 J 18 J 1.8 48 13 29

4,990 J 9,550 J 4,300 4,530 5,100 7,600

589 647 520 535 487 535

0.038 U 0.010 J 0.038 U 0.010 J 0.032 U 0.035 U

9.4 J 16 J 9.7 8.0 10 13

1,520 J 1,340 J 1,860 J 1,120 J 1,180 J 1,170 J

0.16 J 0.26 J 0.56 U 0.49 U 0.50 U 0.44 U

0.040 J 0.040 J 0.11 U 0.097 U 0.10 U 0.089 U

208 J 315 J 187 202 216 374

NA NA NA NA NA NA

109 105 144 98 96 102
121 142 31 86 152 310
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- ND ND ND ND ND ND ND

Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene -- 150 10 21 UJ 22 UJ 21 U 24 UJ 3.5 J 22 UJ 22 UJ
Benzo(g,h,i)perylene -- 170,000 120,000 21 UJ 22 UJ 21 UJ 24 U 3.5 J 22 U 22 U
Benzo(k)fluoranthene -- 1,500 350 21 UJ 22 UJ 21 UJ 24 UJ 4.2 J 22 UJ 22 UJ
Carbazole -- 24,000 -- 21 UJ 22 UJ 21 UJ 24 UJ 2.2 J 22 UJ 22 UJ
Chrysene -- 15,000 1,100 21 UJ 22 UJ 21 U 24 U 4.8 J 22 U 22 U
Fluoranthene -- 230,000 160,000 21 UJ 22 UJ 21 UJ 2.8 J 6.2 J 2.6 J 22 U
Indeno(1,2,3-cd)pyrene -- 150 120 21 UJ 22 UJ 21 UJ 24 U 4.4 J 22 U 22 U
Pyrene -- 170,000 120,000 21 UJ 22 UJ 2.6 J 24 U 3.2 J 22 U 22 U

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000 10,100 12,600 12,600 34,200 37,000 15,900 15,100
Antimony 5.8 3.1 0.27 0.082 UJ 0.10 UJ 0.10 UJ 0.050 J 0.040 J 0.030 J 0.030 J
Arsenic 1.6 0.39 0.29 0.52 0.84 0.54 0.75 0.64 0.45 0.46
Barium 147 1,500 82 48 36 41 124 108 48 43
Beryllium 0.27 16 3.2 0.10 0.12 0.13 0.32 0.28 0.15 0.14
Cadmium 2.2 7.0 0.38 0.020 J 0.020 J 0.040 J 0.097 U 0.11 U 0.074 U 0.076 U
Calcium 8,840 -- -- 3,160 3,800 4,700 18,800 J 31,800 J 3,440 3,370
Chromium 72 0.29 0.00083 18 29 22 24 25 20 14
Cobalt 16 2.3 0.49 7.2 7.5 8.7 14 J 9.7 J 8.1 9.9
Copper 66 310 46 53 55 63 69 65 62 58
Iron 38,100 5,500 640 30,200 44,700 34,200 35,800 35,000 35,300 28,500
Lead 3.3 400 27 0.80 1.3 0.93 2.2 1.8 0.92 0.90
Magnesium 3,710 -- -- 2,280 2,490 2,700 6,510 7,050 2,890 2,490
Manganese 1,630 180 57 308 300 321 674 J 384 J 307 285
Nickel 22 160 48 4.8 6.4 6.2 12 9.2 6.0 5.3
Potassium 2,000 -- -- 541 J 825 J 613 J 2,160 J 2,440 J 820 J 715 J
Sodium 2,250 -- -- 236 232 365 331 359 213 214
Vanadium 144 39 180 122 180 145 108 99 141 110
Zinc 32 2,400 680 13 17 19 33 34 17 16

Notes:

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Background UTL 
(KTd)

Adjusted RSL for 
Residential Soil

SSL            
(DAF=1)

Table 5-2
Subsurface Soil Detection and Exceedance Results
SWMU 6/7
Site Inspection/Expanded Site Inspection Report

VEW6/7-SO11 VEW6/7-SO16

VEW6/7-SB16-46-0209

02/27/09

VEW6/7-SO14

VEW6/7-SB14P-46-0209

02/27/09

VEW6/7-SO15

VEW6/7-SB15-46-0209

02/27/09

VEW6/7-SB14-46-0209

02/27/09

VEW6/7-SO13

VEW6/7-SB13-46-0209

02/24/09

VEW6/7-SB11-46-0209

02/24/09

VEW6/7-SO12

VEW6/7-SB12-46-0209

02/24/09
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Table 5-3
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: SWMU-6/7

Media: Surface Soil, Subsurface Soil

Historical Function: Waste Oil and Paint Accumulation Area (Seabees Area, Camp Garcia)

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits KTd KTd 100x SL Toxicity Value Toxicity Value

(1) (3) (3)

SWMU-6/7 7429-90-5 Aluminum 1.52E+04 3.84E+04 mg/kg VEW6/7-SO13 6 / 6 6 / 6 2.16E+00 - 4.42E+00 3.5E+04 Yes 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.5 --

Surface Soil 7440-38-2 Arsenic 5.80E-01 3.30E+00 J mg/kg VEW6/7-SO12 16 / 16 16 / 16 1.30E-01 - 1.70E-01 1.6E+00 Yes 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.2 8.5E-06

7440-47-3 Chromium 1.73E+01 3.30E+01 J mg/kg VEW6/7-SO12 16 / 16 16 / 16 8.00E-02 - 1.10E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0003 --
7440-48-4 Cobalt 9.20E+00 1.54E+01 mg/kg VEW6/7-SO12 16 / 16 16 / 16 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.7 4.2E-08
7439-89-6 Iron 2.82E+04 4.29E+04 mg/kg VEW6/7-SO13 6 / 6 6 / 6 5.90E-01 - 1.20E+00 3.8E+04 Yes 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 4.87E+02 6.47E+02 mg/kg VEW6/7-SO12 6 / 6 6 / 6 3.50E-01 - 4.50E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 6.61E+01 1.44E+02 mg/kg VEW6/7-SO13 16 / 16 16 / 16 6.00E-02 - 7.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

SWMU-6/7 7429-90-5 Aluminum 1.0E+04 3.7E+04 mg/kg VEW6/7-SO14 6 / 6 6 / 6 1.82E+00 - 4.72E+00 3.5E+04 Yes 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Subsurface Soil 7440-38-2 Arsenic 4.5E-01 8.4E-01 mg/kg VEW6/7-SO12 6 / 6 6 / 6 1.10E-01 - 1.60E-01 1.6E+00 No 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

7440-47-3 Chromium 1.4E+01 2.9E+01 mg/kg VEW6/7-SO12 6 / 6 6 / 6 7.00E-02 - 1.00E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --
7440-48-4 Cobalt 7.2E+00 1.4E+01 J mg/kg VEW6/7-SO14 6 / 6 6 / 6 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 2.9E+04 4.5E+04 mg/kg VEW6/7-SO12 6 / 6 6 / 6 4.90E-01 - 1.28E+00 3.8E+04 Yes 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.8 --
7439-96-5 Manganese 2.9E+02 6.7E+02 J mg/kg VEW6/7-SO14 6 / 6 6 / 6 2.90E-01 - 4.20E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.4 --
7440-62-2 Vanadium 1.1E+02 1.8E+02 mg/kg VEW6/7-SO12 6 / 6 6 / 6 5.00E-02 - 7.00E-02 1.4E+02 Yes 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.5 --

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type KTd Soil 0.9 9E-06
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater -- --
(3) Regional Screening Levels for Residential Soil (December 2009). Total Risk 0.9 9E-06

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk
CNS = Central Nervous System

Concentration

(2)

Adjusted

RSL

December

Qualifier Qualifier

 Minimum  Maximum

Concentration
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL
Mean 
Ratio

Maximum 
Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Copper -- - -- 16 / 16 45.6 86.8 61.9 12.0 67.2 70.0 2 / 16 1.24 66.0 5 / 16 0.94 1.32 0.96 0.88
Selenium 0.44 - 0.64 10 / 16 0.26 1.10 0.47 0.25 0.58 0.52 8 / 16 2.12 0.51 8 / 16 0.93 2.16 1.12 0.91
Zinc -- - -- 16 / 16 31.3 587 173 132 231 120 10 / 16 4.89 32.0 15 / 16 5.39 18.3 1.92 1.44

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Table 5-4
Ecological Risk Assessment Screening Statistics for SWMU 6/7 Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of 

Detection
Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil     
(Phase I)

Yes Yes

VOCs Yes N/A (superseded by 
ESI VOC data)

N/A

SVOCs Yes No N/A
Pesticides No N/A N/A
Inorganics Yes As > RSL, SSL, BKG within acceptable HH risk range; < SSL at a DAF of 10; not 

detected in downgradient groundwater
Cd > SSL, BKG < SSL at a DAF of 2; not detected in downgradient 

groundwater
Cu > ECO, SSL, BKG mean concentraton < ECO; < SSL at a DAF of 2; detected 

in downgradient groundwater two orders of magnitude or 
more below MCL and adjusted tap water RSL

Pb > SSL, BKG < SSL at a DAF of 3; not detected in downgradient 
groundwater

Se > ECO, SSL, BKG site concrete, gravel, and scrub grass; plant ECO not likely 
appropriate; < ECO for soil invertebrates; < SSL at a DAF of 
5; not detected in downgradient groundwater

Zn > ECO, BKG low potential for exposure; mean concentration similar to 
ECO

Surface Soil 
(ESI)

Yes Yes

SVOCs Yes No N/A
Inorganics Yes Al > RSL, BKG acceptable HH risk level

As > RSL, SSL, BKG within acceptable HH risk range; < SSL at a DAF of 10; not 
detected in downgradient groundwater

Cu > ECO, SSL, BKG mean concentraton < ECO; < SSL at a DAF of 2; detected 
in downgradient groundwater two orders of magnitude or 
more below MCL and adjusted tap water RSL

Fe > RSL, SSL, BKG acceptable HH risk level; not detected in downgradient 
groundwater

Pb > SSL, BKG < SSL at a DAF of 2; not detected in downgradient 
groundwater

Zn > ECO, BKG low potential for exposure; mean concentration similar to 
ECO

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Table 5-5
Decision Tree Summary
SWMU 6/7
Site Inspection/Expanded Site Inspection Report
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Table 5-5
Decision Tree Summary
SWMU 6/7
Site Inspection/Expanded Site Inspection Report

Subsurface Soil 
(ESI)

Yes Yes

SVOCs Yes No N/A
Inorganics Yes Al > RSL, BKG acceptable HH risk level

Cu > SSL, BKG < SSL at a DAF of 2; detected in downgradient groundwater 
two orders of magnitude or more below MCL and adjusted 
tap water RSL

Fe > RSL, SSL, BKG acceptable HH risk level; not detected in downgradient 
groundwater

V > RSL, BKG acceptable HH risk level

Medium sufficiently 
characterized; no further 
investigation or action for 
medium
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SECTION 6 

SWMU 10—Sewage Treatment Lagoons  

This section presents the results of the SI/ESI performed at SWMU 10, the sewage treatment 
lagoons for Camp Garcia.  

6.1 Conceptual Site Model 
The CSM for SWMU 10 is based on review of historical information such as records, aerial 
photographs, site inspection documentation, and interviews, as well as site-specific data 
collection. 

6.1.1 Site History and Potential Sources of Release 
SWMU 10 is located approximately ½ mile southeast of the main Camp Garcia Compound 
(Figures 1-2 and 1-3). The original domestic sewage treatment lagoons for Camp Garcia 
went into service in the early 1950s. The facility originally consisted of four unlined lagoons: 
two of them serving as receiving/equalization lagoons, and the other two providing 
polishing treatment (Figures 6-1 and 6-2). Historically, the raw wastewater discharge to the 
lagoon system originated from the Camp Garcia area. This consisted of a steel pipe 
approximately 6 inches in diameter that ran into the northeastern-most lagoon, 
approximately 80 ft from the berm, as shown on Figure 6-2. Effluent from the final two 
polishing lagoons was then chlorinated in a chlorine contact chamber (now part of AOC G). 
The 1988 and 1995 RFAs indicated that the effluent from the final lagoons was discharged to 
the land (Kearney, 1988; PREQB, 1995). ERI (2000) noted probable piping leading from the 
chlorination building to a series of linear ground scars and ditches (Figure 6-1). However, 
the Current Conditions Report indicates effluent from the final polishing lagoons was 
chlorinated in the chlorine contact chamber and then discharged to the sea (CH2M HILL, 
2001). Although it is possible that wastewater was discharged to the ground surface 
following chlorination, no historical evidence has been found that wastewater was 
discharged to the land south of the lagoons. This information was corroborated by an 
interview with the former Water Program Manager, NAPR Environmental Division. 

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-ft 
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 as shown in Figure 6-3. 
During the February 2000 site inspection in which the EPA and Navy inspected the consent 
order sites, it was noted that the four old lagoons were not active (CH2M HILL, 2001). No 
historical information has been found that suggests the lagoons were covered with soil fill 
once they became inactive. The new lagoon encompassed an area of approximately 40,000 
ft2, and was constructed with a clay and plastic liner and used only as an evaporation 
lagoon. This lagoon received only liquid sanitary waste; solids were removed in a settling 
tank prior to effluent discharge to the lagoon. The new lagoon was decommissioned and the 
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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.  

During the January 2004 Phase I RFI field effort, it was noted that the new lagoon area was 
abandoned and no sign of the lagoon was present. No known releases of hazardous 
constituents have occurred at this site (PREQB, 1995). The action recommended by both RFA 
reports (Kearney, 1988; PREQB, 1995) was stated as follows: 

“Further review of facility practices or sampling and analysis of the waste should be 
conducted to determine if hazardous constituents may be present in the waste. 
Additional sampling and analyses of soil, etc. may be suggested based upon review 
of this information.” 

During the ESI scoping, the ERP Technical Subcommittee concurred that the previous 
findings for the new lagoon and that sampling there is not warranted. 

Based on the information above, the potential sources of a CERCLA-related release at 
SWMU 2 are the former lagoons. 

6.1.2 Physical Setting 
The description of the site’s physical setting is based on information from the RFAs 
(Kearney, 1988; PREQB, 1995), the 2000 site visit, the 2004 (PA/SI), and 2009 (ESI), as well as 
on regional information.  

As discussed above, the SWMU 10 site consists of four former lagoons. A former chlorine 
contact chamber, which is part of AOC G, was located on the southwest corner of the 
lagoons. The site is situated at approximately 26 ft amsl and the topography slopes gently to 
the southeast.  

Soil borings (SO05 to SO22) performed during the Phase I RFI (2004) found material above 
the liner (encountered at 0.5 to 3.6 ft bgs) on the outer four corners of each lagoon to consist 
of poorly graded sand, and poorly graded sand with clay. Lean clays and poorly graded 
sands were encountered below the liner. Refusal, with a 3-inch diameter stainless steel hand 
auger, was encountered between approximately 1.2 and 3.6 ft bgs. For more details on the 
unconsolidated material overlying bedrock encountered in the Phase I RFI borings, see the 
site-specific boring logs see Appendix D of the Final PA/SI Report (CH2M HILL 2008). 

Soil borings (SO21 to SO28) performed during the ESI (2009) found the material above the 
liner, in the center of the lagoons to consist of organic soil above the liner (encountered at 1 
ft bgs), and silty sand below the liner. Refusal, with a 15 pound slider hammer, was 
encountered at approximately 1.5 ft bgs. For more details on the unconsolidated material 
encountered in the ESI borings, see the site-specific boring logs in Appendix A.  

The site resides in the geologic unit KTd, which comprises plutonic rocks, largely 
granodiorite and quartz diorite. More detailed description of geologic conditions within the 
east Vieques study area is provided in Section 1.4.6. Bedrock at the site is between 
approximately 20 and 25 ft bgs. Groundwater occurs at approximately between 32 and 39 ft 
bgs in the bedrock and appears to be under semi-confined conditions because water levels 
in the wells stabilized 3 to 10 ft above where saturated conditions were first observed during 
drilling. The site geology and hydrogeology are depicted in Figure 6-4. Figure 6-5 illustrates 
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that the plastic liner may locally influence groundwater levels, creating a low in the 
piezometric surface beneath the liner and radial flow toward the lagoons.  

There are no surface water bodies at or adjacent to the site. The closest surface water body is 
Bahia Tapon, which is approximately 1,500 ft south of SWMU 10. 

6.2 Sampling Approach and Chemical Constituents Identified 
Phase I Environmental Assessment  

In June 2000, as part of the Phase I Environmental Assessment (2000), four surface soil 
samples and four subsurface soil samples were collected in each of the four original lagoons 
(samples SS/SB-01 through SS/SB-04, as shown in Figure 6-6). The samples were analyzed 
for toxicity characteristic leaching procedure (TCLP) VOCs, SVOCs, and inorganics. The 
subsurface soil samples were also analyzed for those Appendix IX VOCS, SVOCs, and 
inorganics that are on the TCLP list, as well as TPH. The TCLP analytical results for these 
samples are presented in Tables 6-1 (surface soil) and 6-2 (subsurface soil), which show that 
none of the constituent concentrations exceeds its corresponding TCLP limit. Further, no 
TCLP VOCs or SVOCs were detected. Therefore, the material would not have been 
classified as a characteristic hazardous waste.  

Additionally, one water sample (including a duplicate) was collected from a crack in the 
rusted pipe leading to the northeastern-most lined basin (presumably the influent pipe to 
the facility). Table 6-3 summarizes the constituents detected in the water sample collected 
from the rusted pipe. During the 2004 Phase I RFI, no water was dripping from the rusted 
pipe. 

Phase I RFI  

In January 2004, as presented in the Phase I RFI Work Plan (CH2M HILL, 2003b), a soil 
sampling location was established in each quadrant of each lagoon, for a total of four soil 
sampling locations per lagoon (i.e., 16 total soil sampling locations, as shown in Figure 6-6). 
At each location, a surface soil and subsurface soil sample were collected. The surface soil 
samples were collected from the lagoon sludge material at a depth interval of approximately 
0 to 8 inches bgs (i.e., the approximate length of a hand auger bucket), and subsurface soil 
samples were collected immediately below the liner to determine if there was contamination 
below the liner. The depths of the subsurface soil samples were dependent on the depth to 
the liner and varied by location from approximately 0.5 ft to 3.6 ft bgs. The black plastic liner 
was encountered in all 16 soil boring locations, identified by small pieces brought up in the 
hand auger cuttings. Once the samples were collected, the soil borings were grouted with a 
cement grout to eliminate the openings made in the liner. 

All Phase I RFI soil samples were analyzed for Appendix IX VOCs, SVOCs, pesticides, 
herbicides, PCBs, and inorganics; and explosives, including perchlorate. Seven of the surface 
soil samples (SS06, SS07, SS10, SS11, SS13, SS15, and SS19) and four of the subsurface soil 
samples (SS06, SS11, SS13, and SS19) were also analyzed for cyanide, sulfide, and dioxins. 
Although historical information for SWMU 10 did not indicate munitions or explosives-
related constituents would be related to potential releases at the site, explosives were 
included in the sample analyses to confirm this supposition. Tables 6-4 and 6-5 summarize 
the constituents detected in SWMU 10 surface soil samples and subsurface soil samples, 
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respectively, collected during the Phase I RFI (2004) and identify screening criteria 
exceedances. Table 6-5 also summarizes the VOC and metals data for the subsurface soil 
samples collected during the 2000 Phase I Environmental Assessment. 

Five monitoring wells were installed at SMWU 10 during the Phase I RFI (2004). One 
monitoring well (MW01) was installed in the presumed upgradient direction of the lagoons 
and four wells were installed within the bermed area of the four lagoons, as shown in 
Figure 6-2. Refer to Section 2 of the Final PA/SI Report (CH2M HILL 2008) for well 
construction, development, and sampling details. As noted in Section 9.1.2 of the Final 
PA/SI Report (CH2M HILL 2008), groundwater-level measurements collected during the 
Phase I RFI indicated the presence of an apparent radial groundwater flow pattern in the 
vicinity of the lagoons. Although an outward radial flow was not observed during the ESI, it 
is assumed that at some periods of time, well MW01 is not likely upgradient and may not be 
representative of background conditions. Therefore, as a conservative measure, SWMU 10 
well MW01 is included with the other site wells for the purposes of screening. The 
background well at PAOC N (MW02), which is hydraulically upgradient of SWMU 10, is 
used as the background well for SWMU 10 comparison purposes. 

All Phase I RFI groundwater samples were analyzed for Appendix IX VOCs, SVOCs, 
pesticides, herbicides, PCBs, and metals; and explosives, including perchlorate. Two 
samples (from wells MW04 and MW05) were also analyzed for cyanide, sulfide, and 
dioxins. Table 6-6 summarizes the constituents detected in SWMU 10 groundwater samples 
collected during the Phase I RFI (2004) and identifies screening criteria exceedances. Raw 
analytical data for all samples collected at SWMU 10 as part of the Phase I RFI are provided 
in Appendix O of the PA/SI Report (CH2M HILL, 2008). 

The Phase I RFI data are evaluated in the PA/SI Report (CH2M HILL, 2008). This evaluation 
suggested the spatial coverage, data quantity, and data quality were sufficient to draw the 
conclusion that no CERCLA-related release occurred or, if a CERCLA-related release 
occurred, it did not warrant further action, with one exception. Many of the thallium 
concentrations were elevated with respect to background, leaching, human health, and/or 
ecological screening values. It was recognized, however, that the thallium concentrations 
reported for samples collected during the Phase I RFI utilized a method that, although 
standard at the time, tended to provide falsely elevated results (see Section 1 of the PA/SI 
Report [CH2M HILL, 2008]). Therefore, an ESI was deemed necessary to verify the thallium 
concentrations at the site. 

ESI  

In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), two surface soil samples per 
lagoon (SS21 through SS28, as shown in Figure 6-6) were collected and the existing 
monitoring wells were re-sampled. All samples were analyzed for thallium only (total and 
dissolved for groundwater), to determine if the thallium concentrations in the Phase I RFI 
samples were likely falsely elevated.  

Because the objective of ESI soil sampling was to confirm whether the historical thallium 
concentrations in the lagoon material were falsely elevated, all subsurface soil samples were 
to be collected just above the bottom of the lagoon material, if it could be visually 
distinguished from the native material. However, at all eight borings the 3-mm plastic liner 
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was identified at approximately 1 ft bgs and was underlain by a silty sand; no organic 
material indicative of historic sludge material was encountered below the liner. Therefore, 
no subsurface soil samples were collected, and the surface soil samples (collected from 0 to 1 
foot bgs) are representative of the lagoon material (see Table 2-1 for soil sample depths). No 
PID readings above 0.0 ppm were observed in the soil borings (see Soil Boring Logs, 
Appendix A).  

A round of groundwater samples was collected during the ESI at each of the five 
groundwater monitoring wells, MW01 through MW05, as shown in Figure 6-6. No wells 
required re-development. For more information regarding groundwater sampling activities 
at SWMU 10, see the site-specific groundwater sampling logs in Appendix E. 

Tables 6-4 and 6-5 summarize the constituents detected in the SWMU 10 surface soil 
samples and subsurface soil samples, respectively, collected during the ESI (together with 
the Phase I RFI soil data) and identify screening criteria exceedances. Table 6-6 summarizes 
the constituents detected in SWMU 10 groundwater samples collected during the ESI 
(together with the Phase I RFI groundwater data). Raw analytical data for all samples 
collected at SWMU 10 as part of the Phase I RFI, including the Phase I Environmental 
Assessment, are provided in Appendix O of the PA/SI Report (CH2M HILL, 2008). Raw 
analytical data for the ESI samples are provided in Appendix K of this SI/ESI Report.  

6.3 SWMU 10 Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 6-4 through 6-6). Although 
the SAP indicated the new thallium data would be substituted into the historical dataset and 
re-evaluated in Step 6 of the decision analysis process, the historical dataset (with the new 
thallium data substituted for the historical thallium data) are evaluated below using the 
entire 7-step process as a conservative measure to ensure the decision analysis process also 
accounts for any changes in screening criteria since the PA/SI Report was prepared. 

Step 1: Is the site potentially CERCLA-eligible? 

Historical information suggests the site was former sewage treatment lagoons. Based on the 
nature of historical activities, the potential presence of hazardous substances could not be 
confidently ruled out without sample collection. Sample collection took place during the 
Phase I Environmental Site Assessment (2000), the Phase I RFI (2004), and the ESI (2009). 
Therefore, the decision analysis proceeds to Step 2.  

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 

Phase I Environmental Assessment (2000) and Phase I RFI (2004) 

Appendix N, Section N.9 of the Final PA/SI Report (CH2M HILL 2008) discusses the 
evaluation of the SWMU 10 data quality. As detailed in Section N.9, historical SWMU 10 
data are acceptable (with the exception of thallium) for use in evaluating whether a release 
of hazardous waste or hazardous constituents warranting further investigation or action 
occurred at SWMU 10.  
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ESI (2009) 

Appendix M discusses the evaluation of the SWMU10 ESI thallium data quality. As detailed 
in Appendix M, the SI/ESI analytical data, 99 percent of the data are usable for the intended 
purpose. The site-specific data set achieved the 95 percent project completeness goal (as 
defined in the UFP-SAP) for each site, therefore the SWMU 10 ESI thallium data are 
acceptable for use as described above. The uncertainty associated with the historical 
thallium data is obviated by substituting the thallium data from the ESI for the historical 
thallium data to produce a dataset that is sufficient for making the aforementioned 
determination. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the Phase I Environmental Assessment (2000), Phase I RFI 
(2004), and the ESI (2009), the following inorganics above the background UTLs and non-
inorganics were detected by sampling event and by medium: 

Phase I RFI (2004) Surface Soil  

 VOCs: none detected 

 SVOCs: 4-bromophenyl-phenylether, benzo(a)anthracene, benzo(a)pyrene, 
benzo(k)fluoranthene, chrysene, di-n-butylphthalate, fluoranthene, pyrene 

 Pesticides: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin 

 Herbicides: none detected 

 PCBs: none detected 

 Dioxins: 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin, 1,2,3,6,7,8-hexachlorodibenzo-p-
dioxin, 1,2,3,7,8,9-hexachlorodibenzo-p-dioxin, octachlorodibenzo-p-dioxin, total 
heptachlorodibenzo-p-dioxin, total hexachlorodibenzo-p-dioxin, total 
pentachlorodibenzo-p-dioxin, total tetrachlorodibenzo-p-dioxin 

 Explosives: none detected 

 Inorganics above background UTLs: cyanide, lead, mercury, selenium, silver, thallium, 
and zinc 

Phase I Environmental Assessment (2000) and Phase I RFI (2004) Subsurface Soil 

 VOCs: m- and p-xylenes, total xylenes, toluene 

 SVOCs: bis(2-ethylhexyl)phthalate, di-n-buylphthalate 

 Pesticides: 4,4’-DDE, 4,4’-DDT 

 Herbicides: none detected 

 PCBs: none detected 
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 Dioxins: 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin, octachlorodibenzo-p-dioxin, total 
heptachlorodibenzo-p-dioxin, total hexachlorodibenzo-p-dioxin, total 
tetrachlorodibenzo-p-dioxin 

 Explosives: none detected 

 Total petroleum hydrocarbons (TPH) 

 Inorganics above background UTLs: arsenic, barium, beryllium, copper, lead, selenium, 
thallium, vanadium, zinc 

Phase I RFI (2004) Groundwater 

 VOCs: toluene 

 SVOCs: none detected 

 Pesticides: none detected 

 Herbicides: none detected 

 PCBs: none detected 

 Dioxins: none detected 

 Explosives: none detected 

 Inorganics above background well (EPAN-MW02): antimony, arsenic, barium, 
chromium, cobalt, copper, mercury, nickel, selenium, silver, thallium, vanadium, zinc 

ESI (2009) Surface Soil 

 Thallium: none detected 

ESI (2009) Groundwater 

 Thallium: none detected 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
Because there are no known records of exactly what was in the sewage discharged to the 
SWMU-10 lagoons, it is possible that the VOCs, SVOCs, and inorganics detected in SWMU-
10 media are attributable to historic CECRLA-related releases. Therefore, these constituents 
are considered further in the decision analysis process. 

The pesticides detected at this site are the same pesticides and of similar concentrations 
(Table 6-4) detected at other sites across east Vieques (see Table O-1). For example, 4,4’-
DDD, 4,4’-DDE, and 4,4’-DDT were detected in SWMU 10 surface soil samples at 
concentrations between 0.19 g/kg and 11 g/kg (4,4’-DDD), 4.8 g/kg and 120 g/kg 
(4,4’-DDE), and 0.3 g/kg,  0.84 g/kg (4,4’-DDT), which are similar to the concentrations 
detected at other sites across east Vieques (i.e., 0.16 g/kg to 26 g/kg for 4,4’-DDD; 0.08 
g/kg to 1,200 g/kg for 4,4’-DDE; and 0.30 g/kg to 990 g/kg for 4,4’-DDT). This 
information, coupled with the history of the site, suggests the pesticides are present due to 
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normal pesticide use, not a CERCLA-related release (see Appendix O and Pesticides and 
Herbicides under Section 1.1.1). Therefore, pesticides are not considered further in the 
decision analysis process. 

Similarly, dioxins are not likely associated with sewage. Further, as shown in Tables O-3o 
through O-3y, the highest dioxin concentration at SWMU 10 (in TEQ) is approximately 2.7 
ppt, which is an order of magnitude or more below the 72 ppt (TEQ) starting point 
concentration for developing cleanup levels for residential soil, and 950 ppt (TEQ) starting 
point for developing cleanup levels for commercial/industrial soil, proposed by EPA in the 
“Draft Recommended Interim Preliminary Remediation Goals for Dioxin in Soil at CERCLA 
and RCRA Sites” (EPA, 2009). The other dioxin concentrations at SWMU 10 are even lower. 
Therefore, dioxins are not considered further in the decision analysis process. 

In addition, the thallium concentrations reported for samples collected during the Phase I 
RFI utilized a method that, although standard at the time, tended to provide falsely elevated 
results (see Section 1). The thallium data collected at SWMU 10 support this assertion. 
Tables 6-4 and 6-6 show that no thallium was detected in any of the surface soil or 
groundwater samples collected during the ESI. Based on this, and in accordance with the 
procedure defined in the SAP (CH2M HILL, 2008) the thallium results from the ESI are 
substituted for the historical thallium results in the remainder of the decision analysis 
process. 

Step 5: For potentially complete exposure pathways, are there any exceedances (over that of 
background) of the most conservative screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
lead) are listed below by medium. 

Phase I RFI (2004) Surface Soil 

 4-Bromophenyl-phenylether:  one detection (sample SS05) at a concentration (348 
μg/kg) above the SSL at a DAF 1 (0.12 μg/kg) 

 Benzo(a)anthracene: one detection (sample SS06) at a concentration (69 μg/kg) above the 
SSL at a DAF 1 (10 μg/kg) 

 Benzo(a)pyrene: two detections (samples SS05 and SS06) at concentrations (51 and 45 
μg/kg, respectively) above the RSL (15 μg/kg) 

 Selenium: seven detections (samples SS05, SS08, SS10, SS16 to SS18, SS20) at 
concentrations (0.52 mg/kg to 1.0 mg/kg) above the ecological soil screening value for 
plants and invertebrates (0.52 mg/kg), the SSL at a DAF 1 (0.26 mg/kg), and 
background UTL (0.51 mg/kg). Selenium also exceeded background and the ecological 
soil screening value for birds and mammals (0.63 mg/kg) in five samples. 

 Zinc: six detections (samples SS05, and SS08 to SS12) at concentrations (135 mg/kg to 
281 mg/kg) above the ecological soil screening value for plants and invertebrates (120 
mg/kg) and background UTL (32 mg/kg). Zinc also exceeded background and the 
ecological soil screening value for birds and mammals (46 mg/kg) in eight samples. 
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 Phase I Environmental Assessment (2000) and Phase I RFI (2004) Subsurface Soil 

 VOCs: no exceedances 

 SVOCs: no exceedances 

 Arsenic: one detection (sample SB03) at a concentration (2.9 mg/kg) above the RSL (0.39 
mg/kg), SSL at a DAF 1 (0.29 mg/kg), and background UTL (1.6 mg/kg) 

 Barium: four detections (samples SB01 to SB04) at concentrations (167 mg/kg to 241 
mg/kg) above SSL at a DAF 1 (82 mg/kg) and background UTL (147 mg/kg) 

 Copper: three detections (samples SB02 to SB04) at concentrations (72 mg/kg to 74 
mg/kg) above the SSL at a DAF 1 (46 mg/kg) and background UTL (66 mg/kg) 

 Selenium: eight detections (samples SB01 to SB05, SB12, SB16, SB20) at concentrations 
(0.52 mg/kg to 1.3 mg/kg) above the SSL at a DAF 1 (0.26 mg/kg) and background UTL 
(0.51 mg/kg) 

 Vanadium: one detection (sample SB15) at a concentration (157 mg/kg) above the 
adjusted RSL (39 mg/kg) and background UTL (144 mg/kg) 

Phase I RFI (2004) Groundwater 

 Antimony (dissolved): two detections (wells MW04 and MW05) at concentrations (3.3 
g/L and 2.7 g/L, respectively) above the adjusted tap water RSL (1.5 g/L)  

 Arsenic (total): one detection (well MW02) at a concentration (12 g/L) above the tap 
water RSL (0.045 g/L) and MCL (10 g/L) 

 Chromium (total): one detection (MW01) a concentration (10 g/L) above the tap water 
RSL (0.043 g/L) 

 Chromium (dissolved): five detections (MW01 to MW05) at concentrations (0.66 g/L to 
3.1 g/L) above the tap water RSL (0.043 g/L) 

 Cobalt (total): two detections (wells MW01 and MW02) at concentrations (1.8 and 6.6 
g/L) above the adjusted tap water RSL (1.1 g/L)  

 Cobalt (dissolved): one detection (well MW02) at a concentration (7.9 g/L) above the 
adjusted tap water RSL (1.1 g/L)  

 Mercury (total): one detection (MW02) a concentration (0.45 g/L) above the adjusted 
tap water RSL (0.37 g/L) 

 Selenium (dissolved): one detection (MW02) at a concentration (19 g/L) above the 
adjusted tap water RSL (18 g/L). 

As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis proceeds to Step 6.  
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Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 

Soil 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
SWMU 10. The site is approximately 0.2 acre in size whereas a residential lot may be 
approximately 0.75 acre. No chemicals in soil were detected above background and RSLs at 
concentrations exceeding 100 times the screening levels (see Table 6-7). Therefore, no hot 
spots were identified and all soil data were merged in the residential evaluation.  

Three constituents were detected in surface or subsurface soil above human health 
screening levels and background levels (Table 6-7). 

 Benzo(a)pyrene (B[a]P) was detected in 2 of 16 surface soil samples above its RSL (15 
μg/kg). Based on the maximum detected concentration (51 μg/kg), the ELCR is 3 x 10-6, 
which is within the EPA acceptable range and B(a)P would not be identified as a risk 
driver. 

 Arsenic was detected in one subsurface soil sample above background and its RSL (0.39 
mg/kg). Based on the maximum detected concentration (2.9 mg/kg), the HQ is 0.1 and 
the ELCR is 7 x 10-6, which are within EPA acceptable levels and arsenic would not be 
identified as a risk driver. It is also notable that although the arsenic background UTL is 
1.6 mg/kg, arsenic concentrations up to 5 mg/kg were detected during the east Vieques 
background soil inorganics investigation (CH2M HILL, 2007b). Although concentrations 
above 1.6 mg/kg were considered outliers for the purposes of establishing a background 
UTL, concentrations up to 5 mg/kg may very well be representative of true background 
arsenic concentrations. 

 Vanadium was detected in one subsurface soil sample above background and its 
adjusted RSL (39 mg/kg). Based on the maximum detected concentration (157 mg/kg), 
the HQ is 0.4, which is within EPA acceptable levels and vanadium would not be 
identified as a risk driver. 

Two additional constituents (cobalt and chromium) were detected in surface or subsurface 
soil above human health screening levels but below background UTLs. Based on the 
historical source of potential releases identified at the site (see Section 6-1) and the 
environmental conditions on Vieques (see Appendix R), the form of chromium expected to 
be present at the site is Cr3+, especially considering its detected concentrations are within 
background levels. Based on maximum detected concentrations of B(a)P, arsenic, vanadium, 
and these two additional constituents, the cumulative ELCR is 1 x 10-5 and the maximum 
target organ-specific HI is 0.6 (see Table 6-7). Consequently, there is not a concern for 
potential cumulative effects from multiple constituents in site soil. 

Groundwater 
Five constituents (antimony, arsenic, chromium, cobalt, and selenium) were detected in 
groundwater at concentrations above human health screening levels and background (see 
Table 6-7). 
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 Antimony (dissolved) was detected in two of five wells above its adjusted RSL (1.5 
g/L). The “total” antimony concentrations were below the RSL. Based on the 
maximum detected “dissolved” concentration (3.26 g/L), the HQ is 0.2, which is within 
EPA acceptable levels and antimony would not be identified as a risk driver. Most 
importantly, all antimony concentrations detected in soil were below the background 
UTL. Therefore, the presence of antimony in groundwater is attributable to background.  

 Arsenic (total) was detected in only one of five wells and the concentration was above its 
RSL (0.045 g/L) and its MCL (10g/L). However, arsenic was not detected in the 
dissolved fraction. Based on the maximum detected concentration (12 g/L), the ELCR 
is 3 x 10-4 and the HQ is 1.1, which exceed EPA’s target risk levels. However, because 
arsenic was not detected in the dissolved fraction and was not detected in all other wells 
at the site, arsenic is not present in groundwater as the result of a release. Further, the 
soil data for arsenic suggest its presence in soil at SWMU 10 is likely attributable to 
background. Therefore, arsenic was not identified as a risk driver. 

 Chromium was detected above its RSL (0.043 g/L) in one of five wells (based on “total” 
results) and all five wells (based on dissolved results). All detected concentrations are 
less than the MCL (100 g/L). Based on the maximum “total” concentration (10 g/L) 
and the expected form of chromium (Cr3+) at the site, the HI is 0.0002, which is within 
the EPA acceptable level, and chromium would not be identified as a risk driver. 
Additionally, all chromium detections in soil are below the background UTL, which 
indicates that the presence of chromium in groundwater is attributable to background.  

 Cobalt was detected above its adjusted RSL (1.1 g/L) in two of five wells based on 
“total results” and one of five wells based on dissolved results. Based on the maximum 
“total” concentration (6.6 g/L), the HQ is 0.6, which is within EPA’s acceptable level, 
and cobalt would not be identified as a risk driver. Further, the cobalt detections in soil 
are below the background UTL, indicating that the presence of cobalt in groundwater is 
attributable to background.  

 Selenium was detected above its adjusted RSL (18 g/L) in one of five wells (based on 
dissolved results). Based on the maximum detected concentration (19 g/L), the HQ is 
0.1, which is within EPA acceptable levels, and selenium would not be identified as a 
risk driver. 

Based on maximum detected concentrations of the five constituents above, the cumulative 
ELCR is 3 x 10-4 and the maximum target organ-specific HI is 1.1 (see Table 6-7), which are 
above EPA acceptable levels. However, as indicated above, the elevated risk estimates are 
due to arsenic in groundwater, which is below the MCL and is attributable to background. 

Cumulative Soil and Groundwater 
Potential cumulative risks from both residential soil and groundwater exposures were 
evaluated. As indicated on Table 6-7, the cumulative ELCR is 3 x 10-4 (due to arsenic in 
groundwater, which is attributable to background) and the maximum target organ-specific 
HI is 1.2 (due to arsenic in groundwater, which is within background). Therefore, there is 
not a concern for cumulative effects from soil and groundwater exposures. 
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Ecological Evaluation 
The concentrations of two inorganics (selenium and zinc) exceeded ecological screening 
values and background UTLs in at least one surface soil sample (Table 6-1). Based on site 
size and habitat characteristics, exposure of bioaccumulative chemicals to upper trophic 
level receptors (birds and mammals) was considered in addition to direct exposure of all 
detected chemicals to soil organisms (plants and invertebrates). Accordingly, the results of 
screening value exceedances for each of these receptor groups are evaluated.  

Selenium and zinc exceeded soil screening values for soil organisms (plants and 
invertebrates). None of these constituents poses an unacceptable risk to plants and 
invertebrates based upon the following: 

 The site is overgrown with vegetation, with no signs of stressed vegetation. 

 Selenium exceeded the ecological screening value in 7 of 16 samples at a maximum HQ 
of 2.00 (Table 6-8). However, the mean HQ (0.96) was less than 1. Although the 
background UTL for selenium in this soil type is 0.51 mg/kg, selenium concentrations 
up to 1.3 mg/kg were detected during the East Vieques background soil inorganics 
investigation in nearby soil types (CH2M HILL, 2007b). This suggests that the selenium 
concentrations detected at SWMU 10 (maximum of 1.04 mg/kg) may be within the 
range of background. Further, the screening value (0.52 mg/kg) is based upon potential 
impacts to plants. The site is heavily vegetated, with no apparent impacts to the 
terrestrial plant community. Maximum concentrations are less than soil screening values 
based upon other receptors (e.g., 4.10 mg/kg for soil invertebrates). 

 Zinc concentrations exceeded ecological screening values in 6 of 16 surface soil samples 
with a maximum HQ of 2.34 (Table 6-8). However, the HQ based upon the mean zinc 
concentration (0.83) is less than 1. Thus, zinc has a low potential for unacceptable risks 
on a site-wide basis. 

Selenium and zinc exceeded screening values (Eco SSLs) protective of upper trophic level 
organisms. None of these constituents poses an unacceptable risk to birds and mammals 
based upon the following: 

 Selenium exceeded background and the Eco SSL for mammals (0.63 mg/kg) in 5 of 16 
samples. Food web HQs (and calculations) based upon maximum (screening) and mean 
(baseline) selenium exposure doses for each target receptor are listed in Tables 6-9 
through 6-12. Based upon a comparison to NOAELs, the maximum exposure dose HQs 
exceeded one for the Norway rat and Indian mongoose. However, the mean exposure 
dose HQs were less than one for all receptors. Therefore, selenium does not pose an 
unacceptable risk to upper trophic level receptors, based upon the decision rule in the 
ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is less than 
one for all receptors). 

 Zinc exceeded background and the Eco SSL for birds (46 mg/kg) in 8 of 16 samples. 
Food web HQs and calculations for each target receptor are listed in Tables 6-9 through 
6-12. Based upon a comparison to NOAELs, the maximum exposure dose HQs exceeded 
one for the Norway rat, Indian mongoose, and pearly-eyed thrasher. The mean exposure 
dose HQ was less than one for the Norway rat and Indian mongoose. For the pearly-
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eyed thrasher the mean exposure dose compared to the NOAEL resulted in an HQ 
greater than one (1.24); however, the MATC HQ was less than one. Therefore, zinc does 
not pose an unacceptable risk to upper trophic level receptors based upon the decision 
rule in the ERA protocol (acceptable risk if the mean exposure HQ based on the MATC 
is less than one for all receptors). 

Additional Comparisons 
Two organics (4-bromophenyl-phenylether and benzo(a)anthracene) were detected in 
surface soil at concentrations above the SSL at a DAF of 1. However, neither of these 
constituents was detected in subsurface soil or groundwater. Selenium was the only other 
constituent detected in surface soil above its SSL at a DAF of 1 and background UTL. It was 
also detected in subsurface soil above its SSL at a DAF of 1 and background UTL. However, 
selenium was not detected in groundwater above its tap water RSL (180 g/L) or MCL (50 
g/L). Arsenic, barium, and copper concentrations exceeded the SSL at a DAF of 1 and 
background UTL in at least one subsurface soil sample. However, neither barium nor 
copper was detected in groundwater above its respective RSL or MCL. In addition, arsenic 
was detected in only one groundwater sample above its RSL and MCL. However, the result 
was for the “total metals” analysis. Dissolved arsenic was not detected in groundwater. 
Based on the above information, the SSLs at a DAF of 1 are not representative predictors of 
leaching to groundwater.  

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely sources of CERCLA-related releases are the former sewage treatment lagoons. 
Based on this information, multiple surface and subsurface soil samples and groundwater 
samples were collected within the former lagoons. The spatial distribution of the samples 
collected during the ESI and historical investigations and the resulting data indicate the 
potential source areas have been sufficiently characterized. 

6.4 Conclusions and Recommendations 
Table 6-13 summarizes the results of the decision analysis for SWMU 10, which indicates 
there has not likely been a CERCLA-related release at the site or, if a release occurred, it has 
not resulted in contamination of soil or groundwater at concentrations that would pose a 
potentially unacceptable risk to human or ecological receptors, leaching concern for 
groundwater, or MCL exceedance. This evaluation applies to a domestic sewage treatment 
lagoon system that operated for nearly 50 years, approximately 20 years of which were as 
unlined lagoons. Anything that discharged to a potential former discharge area would have 
come from the lagoons. Therefore, the aforementioned conclusion also applies to the 
potential discharge area south of the lagoons. 

For a similar rationale, the no-discharge lagoon constructed in 2000 does not warrant 
sampling. The purpose of and origin of waste for the no-discharge lagoon constructed in 
2000 was essentially the same as those of the previous lagoons. Because the previous 
lagoons operated for approximately 50 years and the sampling data from them suggest no 
releases resulted in contamination that would pose potentially unacceptable risks, it is very 
likely the same is true for the no-discharge lagoon that operated for less than 3 years.  
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In addition to the above, pesticide detections at the site are consistent with normal pesticide 
application associated with human occupancy of the historical facilities present at the site. 
Similarly, dioxin detections at the site are not likely associated with potential CERCLA-
related releases and are nevertheless below risk-based screening levels. Further, the 
historical thallium concentrations likely represent falsely elevated levels, as confirmed 
during the ESI. 

Therefore, based on the above information, no action is warranted for SWMU 10; a no action 
decision document will be prepared for the site. 

 



SWMU 10
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

TCLP Volatile Organic Compounds (MG/L)

No Detections -- ND ND ND ND

TCLP Semi-volatile Organic Compounds (MG/L)

No Detections -- ND ND ND ND

TCLP Metals (MG/L)

Arsenic 5.0 0.050 U 0.050 U 0.050 U 0.050 U

Barium 100 0.58 J 1.3 J 1.6 J 0.90 J

Cadmium 1.0 0.010 U 0.010 U 0.010 U 0.010 U

Chromium 5.0 0.020 U 0.020 U 0.020 U 0.020 U

Lead 5.0 0.025 J 0.020 U 0.020 U 0.020 U

Mercury 0.20 0.002 U 0.002 U 0.002 U 0.002 U

Selenium 1.0 0.050 U 0.050 U 0.050 U 0.050 U

Silver 5.0 0.010 U 0.010 U 0.010 U 0.010 U

Notes:

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

     J - Analyte present; reported value may or may not be accurate or precise

     U - Analyte not detected

     MG/L - Milligrams per Liter

CGWWTPSS004

NDD004

06/07/00

CGWWTPSS001

NDD001

06/07/00

CGWWTPSS002

NDD002

06/07/00

Table 6-1
Surface Soil TCLP Raw Analytical Results

TCLP Criteria
CGWWTPSS003

NDD003

06/07/00

ES051710192043TPA / 10160001 Page 1 of 1



SWMU 10
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

TCLP Volatile Organic Compounds (MG/L)

No Detections -- ND ND ND ND

TCLP Semi-volatile Organic Compounds (MG/L)

No Detections -- ND ND ND ND

TCLP Metals (MG/L)

Arsenic 5.0 0.050 U 0.050 U 0.050 U 0.050 U

Barium 100 1.4 J 1.2 J 1.9 J 1.8 J

Cadmium 1.0 0.010 U 0.010 U 0.010 U 0.010 U

Chromium 5.0 0.020 U 0.020 U 0.020 U 0.020 U

Lead 5.0 0.020 U 0.020 U 0.020 U 0.020 U

Mercury 0.20 0.002 U 0.002 U 0.002 U 0.002 U

Selenium 1.0 0.050 U 0.050 U 0.050 U 0.050 U

Silver 5.0 0.010 U 0.010 U 0.010 U 0.010 U

Notes:

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

     J - Analyte present; reported value may or may not be accurate or precise

     U - Analyte not detected

     MG/L - Milligrams per Liter

CGWWTPSB004

NDD007

06/07/00

CGWWTPSB001

NDD005

06/07/00

CGWWTPSB002

NDD006

06/07/00

Table 6-2
Subsurface Soil TCLP Raw Analytical Results

TCLP Criteria
CGWWTPSB003

NDD008

06/07/00

ES051710192043TPA / 10160001 Page 1 of 1



SWMU 10
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)
Toluene 2.0 1.0

Semivolatile Organic Compounds (UG/L)
No Detections ND ND

Total Metals (UG/L)
Barium 55 J 49 J
Copper 13 J 10 J
Cyanide 12 10 U
Lead 2.0 U 2.6 J
Zinc 77 J 57 J

Wet Chemistry (MG/L)1

Nitrate/Nitrite 0.11 0.10 U
Sulfate 23 18
Sulfide 3.3 3.5

Total Petroleum Hydrocarbons (MG/L)
Petroleum hydrocarbons 3.9 J 3.9

Notes:

ND - None Detected

     J - Analyte present; reported value may or may not be accurate or precise

     U - Analyte not detected

     MG/L - Milligrams per Liter

     UG/L - Micrograms per Liter
1 Wet Chemistry includes nitrate/nitrite, sulfate/sulfide, and cyanide

Table 6-3
Water Detection Results

CGWWTPWW001

6/7/00

CGWWTPWW001

6/7/00

NDD016 NDD017FD1

ES051710192043TPA / 10160001 Page 1 of 1



Surface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND ND ND ND ND ND ND

Semivolatile Organic Compounds (UG/KG)
4-Bromophenyl-phenylether -- 4,600 -- 0.12 348 J 400 U 392 U 401 U 375 U 404 U 374 U 363 U 361 U 376 U 382 U 379 U
Benzo(a)anthracene -- 150 -- 10 372 U 69 J 392 U 401 U 375 U 404 U 374 U 363 U 361 U 376 U 382 U 379 U
Benzo(a)pyrene -- 15 -- 240 51 J 45 J 392 U 401 U 375 U 404 U 374 U 363 U 361 U 376 U 382 U 379 U
Benzo(k)fluoranthene -- 1,500 -- 350 372 U 48 J 392 U 401 U 375 U 404 U 374 U 363 U 361 U 376 U 382 U 379 U
Chrysene -- 15,000 -- 1,100 372 U 77 J 392 U 401 U 375 U 404 U 374 U 363 U 361 U 376 U 382 U 379 U
Di-n-butylphthalate -- 610,000 40,000 9,200 100 J 400 U 392 U 401 U 375 U 404 U 374 U 363 U 361 U 391 330 J 238 J
Fluoranthene -- 230,000 -- 160,000 372 U 48 J 392 U 401 U 375 U 404 U 374 U 363 U 361 U 376 U 382 U 379 U
PAH HMW (Total) -- -- 1,100 -- 51 293 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U
PAH LMW (Total) -- -- 29,000 -- 0 U 48 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U
Pyrene -- 170,000 -- 120,000 372 U 54 J 392 U 401 U 375 U 404 U 374 U 363 U 361 U 376 U 382 U 379 U

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- 2,000 21 66 0.26 J 0.19 J 3.9 U 0.30 J 11 J 0.44 J 0.50 J 0.56 J 0.60 J 3.8 U 3.8 U 0.23 J
4,4'-DDE -- 1,400 21 47 110 J 74 J 28 J 47 J 120 J 70 J 100 J 20 J 40 J 5.8 J 12 J 17 J
4,4'-DDT -- 1,700 21 67 0.92 J 0.97 J 3.9 U 4.0 U 3.8 U 4.0 U 3.7 U 3.6 U 3.6 U 3.8 U 3.8 U 3.8 U
Dieldrin -- 30 4.9 0.170 3.7 U 4.0 U 3.9 U 4.0 U 0.37 J 4.0 U 3.7 U 3.6 U 0.74 J 3.8 U 3.8 U 3.8 U

Herbicides (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND ND ND ND ND ND ND

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- -- NA 50 71 NA NA 154 67 NA NA 2.6 NA 45
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- NA 2.5 U 2.5 U NA NA 3.1 2.5 U NA NA 2.5 U NA 2.5 U
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- -- NA 2.5 U 2.5 U NA NA 4.0 2.7 NA NA 2.5 U NA 2.5 U
Octachlorodibenzo-p-dioxin -- -- -- -- NA 464 838 NA NA 1,410 687 NA NA 23 NA 435
Total heptachlorodibenzo-p-dioxin -- -- -- -- NA 97 160 NA NA 364 147 NA NA 5.4 NA 91
Total hexachlorodibenzo-p-dioxin -- -- -- -- NA 15 24 NA NA 51 26 NA NA 2.5 U NA 18
Total pentachlorodibenzo-p-dioxin -- -- -- -- NA 3.0 1.0 U NA NA 2.0 5.0 NA NA 1.0 U NA 1.0
Total tetrachlorodibenzo-p-dioxin -- -- -- -- NA 7.0 1.0 U NA NA 81 25 NA NA 1.0 U NA 4.0

Explosives (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND ND ND ND ND ND ND

Total Metals (MG/KG)
Antimony 35,000 3.1 0.27 0.27 0.44 J 0.95 J 0.83 J 0.35 J 0.90 J 1.2 J 1.0 J 0.89 J 0.78 J 0.47 J 0.59 J 0.73 J
Arsenic 1.6 0.39 18 0.29 0.24 J 0.53 J 0.36 J 0.21 J 0.37 J 0.36 J 0.40 J 0.40 J 0.37 J 0.48 J 0.43 J 0.46 J
Barium 147 1,500 330 82 71 52 54 83 94 93 70 68.60 62 60 72 104
Beryllium 0.27 16 21 3.2 0.19 J 0.23 J 0.24 J 0.24 J 0.25 J 0.27 J 0.23 J 0.17 J 0.16 J 0.23 J 0.26 J 0.24 J
Cadmium 2.2 7.0 0.36 0.38 0.23 J 0.011 U 0.038 J 0.57 J 0.30 J 0.35 J 0.10 J 0.20 J 0.18 J 0.010 U 0.010 U 0.009 U
Chromium 72 0.29 26 0.00083 14 J 14 15 16 J 17 19 16 20 15 16 17 16
Cobalt 16 2.3 13 0.49 9.3 J 9.2 9.5 11 J 10 12 10 8.4 8.1 9.3 11 11
Copper 66 310 28 46 40 36 39 49 51 60 44 38 37 48 51 45
Cyanide 0.33 160 15.8 2.0 NA 0.16 U 0.16 U NA NA 0.16 U 0.15 U NA NA 0.38 J NA 0.15 U
Lead 5.4 400 11 27 10 4.2 3.8 7.6 5.9 7.5 5.0 8.3 8.0 1.3 2.1 2.2
Mercury 0.057 0.78 0.10 0.57 0.040 0.033 J 0.017 J 0.043 0.065 0.052 0.040 0.051 0.060 0.011 J 0.011 J 0.011 J
Nickel 22 160 38 48 5.2 J 5.0 J 5.4 J 6.1 J 6.3 J 7.5 J 6.0 J 5.7 J 5.4 J 6.4 J 6.9 J 6.2 J
Selenium 0.51 39 0.52 0.26 0.74 J 0.18 J 0.27 J 1.0 0.35 J 0.76 0.38 J 0.17 J 0.41 J 0.34 J 0.31 J 0.34 J
Silver 0.22 39 4.2 1.6 0.25 J 0.10 J 0.16 J 0.29 J 0.26 J 0.39 J 0.25 J 0.49 J 0.51 J 0.057 J 0.061 J 0.084 J
Thallium 0.13 -- 1.0 0.14 0.13 U 0.80 J 0.76 J 0.13 U 0.70 J 1.0 J 0.77 J 0.56 J 0.71 J 0.76 J 0.73 J 0.79 J
Tin -- 4,700 -- 5,500 4.9 J 2.1 J 2.6 J 9.2 6.2 J 9.5 4.5 J 9.4 9.4 0.27 J 0.36 J 0.57 J
Vanadium 144 39 7.8 180 75 77 84 85 79 99 91 82 77 93 99 87
Zinc 32 2,400 46 680 137 55 91 234 206 281 135 216 204 25 32 33

Notes:

NA - Not Analyzed

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than that 
in an associated blank.
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Eco (E)
Adjusted RSL for 
Residential Soil

SSL            
(DAF=1)

Table 6-4

SWMU 10

Vieques, Puerto Rico

Background 
UTL (KTd)

CGW10SS15

CGW10SS15-R01

01/20/04

CGW10SS13

CGW10SS13-R01

01/20/04

CGW10SS12 CGW10SS14

CGW10SS14-R01

01/20/04

CGW10SS12-R01

01/20/04

CGW10SS11

CGW10SS11-R01

01/20/04

CGW10FD01P-R01

01/20/04

CGW10SS09

CGW10SS09-R01

01/20/04

CGW10SS10

CGW10SS10-R01

01/20/04

CGW10SS07

CGW10SS07-R01

01/20/04

CGW10SS08

CGW10SS08-R01

01/22/04

CGW10SS05

CGW10SS05-R01

01/22/04

CGW10SS06

CGW10SS06-R01

01/20/04
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Surface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- --

Semivolatile Organic Compounds (UG/KG)
4-Bromophenyl-phenylether -- 4,600 -- 0.12
Benzo(a)anthracene -- 150 -- 10
Benzo(a)pyrene -- 15 -- 240
Benzo(k)fluoranthene -- 1,500 -- 350
Chrysene -- 15,000 -- 1,100
Di-n-butylphthalate -- 610,000 40,000 9,200
Fluoranthene -- 230,000 -- 160,000
PAH HMW (Total) -- -- 1,100 --
PAH LMW (Total) -- -- 29,000 --
Pyrene -- 170,000 -- 120,000

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- 2,000 21 66
4,4'-DDE -- 1,400 21 47
4,4'-DDT -- 1,700 21 67
Dieldrin -- 30 4.9 0.170

Herbicides (UG/KG)
No Detections -- -- -- --

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- --
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- --
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- --
Octachlorodibenzo-p-dioxin -- -- -- --
Total heptachlorodibenzo-p-dioxin -- -- -- --
Total hexachlorodibenzo-p-dioxin -- -- -- --
Total pentachlorodibenzo-p-dioxin -- -- -- --
Total tetrachlorodibenzo-p-dioxin -- -- -- --

Explosives (UG/KG)
No Detections -- -- -- --

Total Metals (MG/KG)
Antimony 35,000 3.1 0.27 0.27
Arsenic 1.6 0.39 18 0.29
Barium 147 1,500 330 82
Beryllium 0.27 16 21 3.2
Cadmium 2.2 7.0 0.36 0.38
Chromium 72 0.29 26 0.00083
Cobalt 16 2.3 13 0.49
Copper 66 310 28 46
Cyanide 0.33 160 15.8 2.0
Lead 5.4 400 11 27
Mercury 0.057 0.78 0.10 0.57
Nickel 22 160 38 48
Selenium 0.51 39 0.52 0.26
Silver 0.22 39 4.2 1.6
Thallium 0.13 -- 1.0 0.14
Tin -- 4,700 -- 5,500
Vanadium 144 39 7.8 180
Zinc 32 2,400 46 680

Notes:

NA - Not Analyzed

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than that 
in an associated blank.
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Eco (E)
Adjusted RSL for 
Residential Soil

SSL            
(DAF=1)

Table 6-4

SWMU 10

Vieques, Puerto Rico

Background 
UTL (KTd)

ND ND ND ND ND NA NA NA NA NA

387 U 390 U 391 U 384 U 371 U NA NA NA NA NA
387 U 390 U 391 U 384 U 371 U NA NA NA NA NA
387 U 390 U 391 U 384 U 371 U NA NA NA NA NA
387 U 390 U 391 U 384 U 371 U NA NA NA NA NA
387 U 390 U 391 U 384 U 371 U NA NA NA NA NA
90 J 81 J 77 J 384 U 72 J NA NA NA NA NA

387 U 390 U 391 U 384 U 371 U NA NA NA NA NA
0 U 0 U 0 U 0 U 0 U NA NA NA NA NA
0 U 0 U 0 U 0 U 0 U NA NA NA NA NA

387 U 390 U 391 U 384 U 371 U NA NA NA NA NA

3.8 U 10 J 0.16 J 0.54 J 0.33 J NA NA NA NA NA
4.8 J 73 J 19 J 66 J 20 J NA NA NA NA NA

0.30 J 84 0.39 J 3.8 U 0.44 J NA NA NA NA NA
3.8 U 3.8 U 3.9 U 3.8 U 3.7 U NA NA NA NA NA

ND ND ND ND ND NA NA NA NA NA

NA NA NA 33 NA NA NA NA NA NA
NA NA NA 2.5 U NA NA NA NA NA NA
NA NA NA 2.5 U NA NA NA NA NA NA
NA NA NA 381 NA NA NA NA NA NA
NA NA NA 107 NA NA NA NA NA NA
NA NA NA 14 NA NA NA NA NA NA
NA NA NA 1.0 NA NA NA NA NA NA
NA NA NA 3.0 NA NA NA NA NA NA

ND ND ND ND ND NA NA NA NA NA

0.25 J 0.49 J 0.51 J 0.76 J 0.65 J NA NA NA NA NA
0.38 J 0.40 J 0.46 J 0.51 J 0.59 J NA NA NA NA NA

66 49 62 58 63 NA NA NA NA NA
0.23 J 0.17 J 0.23 J 0.20 J 0.24 J NA NA NA NA NA
0.15 J 0.16 J 0.20 J 0.009 U 0.26 J NA NA NA NA NA

15 J 12 J 14 J 15 13 J NA NA NA NA NA
11 J 6.6 J 8.4 J 8.7 9.3 J NA NA NA NA NA
47 29 34 41 36 NA NA NA NA NA
NA NA NA 0.16 U NA NA NA NA NA NA
3.5 5.4 5.1 4.6 6.2 NA NA NA NA NA

0.012 J 0.015 J 0.017 J 0.016 J 0.017 J NA NA NA NA NA
6.0 J 3.5 J 4.5 J 5.1 J 4.7 J NA NA NA NA NA

0.55 J 0.52 J 0.70 J 0.23 J 0.83 J NA NA NA NA NA
0.023 U 0.041 J 0.067 J 0.050 J 0.082 J NA NA NA NA NA
0.12 U 0.13 U 0.12 U 0.30 J 0.13 U 0.10 U 0.097 U 0.10 U 0.11 U 0.099 U

0.216 U 0.63 J 1.1 J 0.35 J 0.79 J NA NA NA NA NA
86 59 66 77 66 NA NA NA NA NA
19 31 43 32 33 NA NA NA NA NA

02/10/09

VEW10-SO24

VEW10-SS24-01-0209

02/10/09

VEW10-SS24P-01-0209

VEW10-SO22

VEW10-SS22-01-0209

02/10/09

VEW10-SO23

VEW10-SS23-01-0209

02/10/09

CGW10SS19

CGW10SS19-R01

01/20/04

VEW10-SO21

VEW10-SS21-01-0209

02/10/09

CGW10SS20

CGW10SS20-R01

01/22/04

CGW10SS17

CGW10SS17-R01

01/22/04

CGW10SS18

CGW10SS18-R01

01/22/04

CGW10SS16

CGW10SS16-R01

01/22/04
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Surface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- --

Semivolatile Organic Compounds (UG/KG)
4-Bromophenyl-phenylether -- 4,600 -- 0.12
Benzo(a)anthracene -- 150 -- 10
Benzo(a)pyrene -- 15 -- 240
Benzo(k)fluoranthene -- 1,500 -- 350
Chrysene -- 15,000 -- 1,100
Di-n-butylphthalate -- 610,000 40,000 9,200
Fluoranthene -- 230,000 -- 160,000
PAH HMW (Total) -- -- 1,100 --
PAH LMW (Total) -- -- 29,000 --
Pyrene -- 170,000 -- 120,000

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- 2,000 21 66
4,4'-DDE -- 1,400 21 47
4,4'-DDT -- 1,700 21 67
Dieldrin -- 30 4.9 0.170

Herbicides (UG/KG)
No Detections -- -- -- --

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- --
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- --
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- --
Octachlorodibenzo-p-dioxin -- -- -- --
Total heptachlorodibenzo-p-dioxin -- -- -- --
Total hexachlorodibenzo-p-dioxin -- -- -- --
Total pentachlorodibenzo-p-dioxin -- -- -- --
Total tetrachlorodibenzo-p-dioxin -- -- -- --

Explosives (UG/KG)
No Detections -- -- -- --

Total Metals (MG/KG)
Antimony 35,000 3.1 0.27 0.27
Arsenic 1.6 0.39 18 0.29
Barium 147 1,500 330 82
Beryllium 0.27 16 21 3.2
Cadmium 2.2 7.0 0.36 0.38
Chromium 72 0.29 26 0.00083
Cobalt 16 2.3 13 0.49
Copper 66 310 28 46
Cyanide 0.33 160 15.8 2.0
Lead 5.4 400 11 27
Mercury 0.057 0.78 0.10 0.57
Nickel 22 160 38 48
Selenium 0.51 39 0.52 0.26
Silver 0.22 39 4.2 1.6
Thallium 0.13 -- 1.0 0.14
Tin -- 4,700 -- 5,500
Vanadium 144 39 7.8 180
Zinc 32 2,400 46 680

Notes:

NA - Not Analyzed

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than that 
in an associated blank.
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Eco (E)
Adjusted RSL for 
Residential Soil

SSL            
(DAF=1)

Table 6-4

SWMU 10

Vieques, Puerto Rico

Background 
UTL (KTd)

NA NA NA NA

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NA NA NA NA

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

NA NA NA NA

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

0.097 U 0.099 U 0.088 U 0.097 U
NA NA NA NA
NA NA NA NA
NA NA NA NA

VEW10-SO28

VEW10-SS28-01-0209

02/10/09

VEW10-SO26

VEW10-SS26-01-0209

02/10/09

VEW10-SO27

VEW10-SS27-01-0209

02/10/09

VEW10-SO25

VEW10-SS25-01-0209

02/10/09
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Subsurface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
m- and p-Xylene -- 63,000 9,800 10,000 1.0 J 0.40 J 2.0 UJ 2.0 U 2.0 U NA NA NA NA
Toluene -- 500,000 690 10,000 1.0 U 0.50 J 1.0 UJ 1.0 U 1.0 U 11 U 9.2 U 9.3 U 10 U
Xylene, total -- 63,000 9,800 10,000 1.0 J 0.40 J 2.0 UJ 2.0 U 2.0 U 11 U 9.2 U 9.3 U 10 U

Semivolatile Organic Compounds (UG/KG)
bis(2-Ethylhexyl)phthalate -- 35,000 1,400 -- NA NA NA NA NA 402 U 174 J 386 U 118 J
Di-n-butylphthalate -- 610,000 9,200 -- NA NA NA NA NA 402 U 383 U 386 U 86 J

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 47 -- NA NA NA NA NA 140 J 2.9 J 12 J 6.1 J
4,4'-DDT -- 1,700 67 -- NA NA NA NA NA 44 U 3.8 U 3.9 U 3.9 UJ

Herbicides (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND ND ND ND

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- -- NA NA NA NA NA NA 2.5 U NA NA
Octachlorodibenzo-p-dioxin -- -- -- -- NA NA NA NA NA NA 12 NA NA
Total heptachlorodibenzo-p-dioxin -- -- -- -- NA NA NA NA NA NA 3.2 NA NA
Total hexachlorodibenzo-p-dioxin -- -- -- -- NA NA NA NA NA NA 2.5 U NA NA
Total tetrachlorodibenzo-p-dioxin -- -- -- -- NA NA NA NA NA NA 1.0 U NA NA

Explosives (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND ND ND ND

Total Metals (MG/KG)
Antimony 5.8 3.1 0.27 -- NA NA NA NA NA 0.085 UJ 0.69 J 0.53 J 0.14 J
Arsenic 1.6 0.39 0.29 -- 0.56 UJ 0.54 U 2.9 0.89 J 0.69 J 0.32 J 0.25 J 0.34 J 0.19 J
Barium 147 1,500 82 -- 171 167 241 100 168 J 85 99 J 95 J 49
Beryllium 0.27 16 3.2 -- NA NA NA NA NA 0.29 J 0.21 J 0.22 J 0.24 J
Cadmium 2.2 7.0 0.38 -- 0.11 U 0.11 U 0.11 U 0.14 U 0.11 U 0.14 J 0.009 U 0.010 U 0.077 J
Chromium 72 0.29 0.00083 -- 19 24 19 16 17 14 J 14 16 12 J
Cobalt 16 2.3 0.49 -- NA NA NA NA NA 11 J 11 8.4 5.9 J
Copper 66 310 46 -- 61 74 74 72 72 48 66 39 33
Lead 0.89 400 27 50 1.5 1.1 2.4 1.2 1.4 2.8 0.84 2.2 1.9
Mercury 0.057 0.78 0.57 -- 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.024 J 0.009 J 0.021 J 0.012 J
Nickel 22 160 48 -- 8.2 J 9.0 14 8.0 J 7.8 J 6.1 J 8.3 J 5.6 J 4.3 J
Selenium 0.51 39 0.26 -- 1.1 1.1 J 1.0 J 1.3 J 0.87 J 0.82 0.24 J 0.29 J 0.23 J
Silver 0.22 39 1.6 -- 0.11 U 0.11 U 0.11 U 0.14 U 0.11 U 0.045 J 0.018 U 0.089 J 0.057 J
Thallium 0.13 -- 0.14 -- NA NA NA NA NA 0.11 U 0.73 J 0.73 J 0.11 U
Tin -- 4,700 5,500 -- NA NA NA NA NA 0.20 U 0.31 J 1.3 J 0.61 J
Vanadium 144 39 180 -- NA NA NA NA NA 81 84 75 53
Zinc 32 2,400 680 -- 93 J 92 J 92 J 90 J 96 J 22 27 62 28

Total Petroleum Hydrocarbons (UG/KG)
Petroleum hydrocarbons -- -- -- 100 4.4 UJ 4.2 U 4.4 UJ 27 J 4.3 U NA NA NA NA

Notes:

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

NA - Not Analyzed

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present; reported value may or may not be accurate or precise

U - Analyte not detected

UJ - Analyte not detected; quantitation limit may be inaccurate or imprecise

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

CGW10SB08

1/22/04

CGW10SB07-R01-5 CGW10SB08-R01-5CGW10SB05-R01-5 CGW10SB06-R01-5

CGW10SB07

1/20/04

CGW10SB05

1/22/04

CGW10SB06

1/20/04

CGWWTPSB004
Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL             
(DAF=1)

NDD009

CGWWTPSB001 CGWWTPSB002

6/7/006/7/00 6/7/006/7/00

NDD011NDD012 NDD013FD1

Table 6-5

SWMU 10

Vieques, Puerto Rico

CGWWTPSB003PREQB 
Corrective Action 

Level 6/7/00

NDD010
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Subsurface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
m- and p-Xylene -- 63,000 9,800
Toluene -- 500,000 690
Xylene, total -- 63,000 9,800

Semivolatile Organic Compounds (UG/KG)
bis(2-Ethylhexyl)phthalate -- 35,000 1,400
Di-n-butylphthalate -- 610,000 9,200

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 47
4,4'-DDT -- 1,700 67

Herbicides (UG/KG)
No Detections -- -- --

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- --
Octachlorodibenzo-p-dioxin -- -- --
Total heptachlorodibenzo-p-dioxin -- -- --
Total hexachlorodibenzo-p-dioxin -- -- --
Total tetrachlorodibenzo-p-dioxin -- -- --

Explosives (UG/KG)
No Detections -- -- --

Total Metals (MG/KG)
Antimony 5.8 3.1 0.27
Arsenic 1.6 0.39 0.29
Barium 147 1,500 82
Beryllium 0.27 16 3.2
Cadmium 2.2 7.0 0.38
Chromium 72 0.29 0.00083
Cobalt 16 2.3 0.49
Copper 66 310 46
Lead 0.89 400 27
Mercury 0.057 0.78 0.57
Nickel 22 160 48
Selenium 0.51 39 0.26
Silver 0.22 39 1.6
Thallium 0.13 -- 0.14
Tin -- 4,700 5,500
Vanadium 144 39 180
Zinc 32 2,400 680

Total Petroleum Hydrocarbons (UG/KG)
Petroleum hydrocarbons -- -- --

Notes:

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

NA - Not Analyzed

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present; reported value may or may not be accurate or precise

U - Analyte not detected

UJ - Analyte not detected; quantitation limit may be inaccurate or imprecise

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL             
(DAF=1)

Table 6-5

SWMU 10

Vieques, Puerto Rico

NA NA NA NA NA NA NA NA NA
10 U 9.4 U 9.6 U 9.8 U 10 U 9.0 U 9.1 U 12 U 9.4 U
10 U 9.4 U 9.6 U 9.8 U 10 U 9.0 U 9.1 U 12 U 9.4 U

376 U 382 U 373 U 383 U 394 U 365 U 369 U 386 U 146 J
376 U 382 U 373 U 383 U 394 U 365 U 369 U 386 U 96 J

13 J 18 J 2.4 J 9.4 J 0.076 J 2.0 J 1.4 J 2.5 J 0.21 J
3.8 U 3.8 U 3.7 U 3.8 U 4.0 U 3.6 U 3.7 U 41 U 4.0 U

ND ND ND ND ND ND ND ND ND

NA NA 7.4 NA 2.5 U NA NA NA NA
NA NA 76 NA 5.0 U NA NA NA NA
NA NA 17 NA 2.5 U NA NA NA NA
NA NA 2.8 NA 2.5 U NA NA NA NA
NA NA 2.0 NA 1.0 U NA NA NA NA

ND ND ND ND ND ND ND ND ND

0.64 J 1.0 J 0.45 J 0.61 J 0.46 J 0.51 J 0.79 J 0.099 J 0.089 UJ
0.33 J 0.46 J 0.23 J 0.43 J 0.42 J 0.37 J 0.18 J 0.14 U 0.39 J

71 J 64 J 58 J 78 J 96 J 109 J 56 J 91 89
0.21 J 0.26 J 0.20 J 0.22 J 0.31 J 0.16 J 0.18 J 0.28 J 0.28 J

0.010 U 0.010 U 0.010 U 0.010 U 0.011 U 0.009 U 0.009 U 0.012 U 0.085 J
15 19 16 18 23 14 25 17 J 12 J
11 9.8 8.2 9.8 11 8.7 9.9 14 J 14 J
38 45 34 41 44 34 44 48 37
1.2 2.1 1.2 1.4 1.9 0.91 0.13 U 2.2 2.3

0.013 J 0.017 J 0.010 J 0.010 J 0.002 J 0.004 J 0.002 J 0.002 U 0.002 U
5.7 J 6.6 J 5.4 J 6.4 J 7.3 J 6.1 J 6.6 J 7.5 6.3 J

0.31 J 0.24 J 0.24 J 0.52 J 0.17 U 0.20 J 0.14 U 0.44 J 0.63 J
0.058 J 0.082 J 0.059 J 0.041 J 0.066 J 0.028 J 0.032 J 0.063 J 0.034 J
0.93 J 1.3 J 0.88 J 1.2 J 1.3 J 1.3 1.6 0.12 U 0.11 U
0.17 U 1.2 J 0.60 J 0.31 J 0.19 U 0.17 U 0.16 U 0.31 J 0.21 U

87 89 81 88 104 85 157 103 81
20 47 29 23 32 16 21 22 16

NA NA NA NA NA NA NA NA NA

1/22/04

CGW10SB15-R01-5 CGW10SB16-R01-5

CGW10SB16

CGW10FD02P-R01

1/22/04

CGW10SB14-R01-5

CGW10SB15

1/20/04

CGW10SB12

1/20/04

CGW10SB12-R01-5

CGW10SB13

1/20/04

CGW10SB14

1/20/04

CGW10SB13-R01-5

CGW10SB10

1/20/04

CGW10SB09-R01-5 CGW10SB10-R01-5

CGW10SB11

1/20/04

CGW10SB11-R01-5

CGW10SB09

1/20/04
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Subsurface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
m- and p-Xylene -- 63,000 9,800
Toluene -- 500,000 690
Xylene, total -- 63,000 9,800

Semivolatile Organic Compounds (UG/KG)
bis(2-Ethylhexyl)phthalate -- 35,000 1,400
Di-n-butylphthalate -- 610,000 9,200

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 47
4,4'-DDT -- 1,700 67

Herbicides (UG/KG)
No Detections -- -- --

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- --
Octachlorodibenzo-p-dioxin -- -- --
Total heptachlorodibenzo-p-dioxin -- -- --
Total hexachlorodibenzo-p-dioxin -- -- --
Total tetrachlorodibenzo-p-dioxin -- -- --

Explosives (UG/KG)
No Detections -- -- --

Total Metals (MG/KG)
Antimony 5.8 3.1 0.27
Arsenic 1.6 0.39 0.29
Barium 147 1,500 82
Beryllium 0.27 16 3.2
Cadmium 2.2 7.0 0.38
Chromium 72 0.29 0.00083
Cobalt 16 2.3 0.49
Copper 66 310 46
Lead 0.89 400 27
Mercury 0.057 0.78 0.57
Nickel 22 160 48
Selenium 0.51 39 0.26
Silver 0.22 39 1.6
Thallium 0.13 -- 0.14
Tin -- 4,700 5,500
Vanadium 144 39 180
Zinc 32 2,400 680

Total Petroleum Hydrocarbons (UG/KG)
Petroleum hydrocarbons -- -- --

Notes:

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

NA - Not Analyzed

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present; reported value may or may not be accurate or precise

U - Analyte not detected

UJ - Analyte not detected; quantitation limit may be inaccurate or imprecise

MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL             
(DAF=1)

Table 6-5

SWMU 10

Vieques, Puerto Rico

NA NA NA NA NA
9.1 U 9.5 U 8.6 U 8.9 U 8.6 U
9.1 U 9.5 U 8.6 U 8.9 U 8.6 U

132 J 353 U 479 380 U 146 J
102 J 73 J 367 U 83 J 95 J

4.6 J 4.5 J 2.2 J 0.87 J 1.5 J
0.31 J 3.7 U 3.7 U 3.8 U 3.8 UJ

ND ND ND ND ND

NA NA 2.9 NA NA
NA NA 29 NA NA
NA NA 6.0 NA NA
NA NA 2.5 U NA NA
NA NA 1.0 U NA NA

ND ND ND ND ND

0.18 J 0.21 J 0.52 J 0.082 UJ 0.082 UJ
0.49 J 0.16 J 0.30 J 0.45 J 0.25 J

99 76 78 J 82 75
0.27 J 0.14 J 0.21 J 0.22 J 0.21 J
0.14 J 0.011 U 0.009 U 0.16 J 0.13 J

15 J 9.8 J 14 12 J 13 J
11 J 8.4 J 9.1 10 J 9.1 J
44 38 37 38 41
2.0 1.8 1.1 1.8 1.7

0.007 J 0.005 J 0.004 J 0.003 J 0.002 U
5.9 4.4 J 5.5 J 5.6 J 5.5 J

0.44 J 0.17 U 0.42 J 0.39 J 0.54 J
0.041 J 0.024 J 0.018 U 0.021 U 0.026 J
0.10 U 0.10 U 0.97 J 0.10 U 0.10 U
0.19 U 0.19 U 0.16 U 0.19 U 0.19 U
108 69 90 77 78
18 21 19 18 19

NA NA NA NA NA

1/22/04

CGW10SB19-R01-5 CGW10SB20-R01-5

CGW10SB20

1/22/04

CGW10FD04P-R01

CGW10SB19

1/20/04

CGW10SB18

1/22/04

CGW10SB17-R01-5 CGW10SB18-R01-5

CGW10SB17

1/22/04
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)
Toluene -- 230 1,000 0.51 J 0.52 J NA 0.26 J NA 1.0 U NA 1.0 U NA 1.0 U NA NA

Semivolatile Organic Compounds (UG/L)
No Detections -- -- -- ND ND NA ND NA ND NA ND NA ND NA NA

Pesticide/Polychlorinated Biphenyls (UG/L)
No Detections -- -- -- ND ND NA ND NA ND NA ND NA ND NA NA

Herbicides (UG/L)
No Detections -- -- -- ND ND NA ND NA ND NA ND NA ND NA NA

Dioxin/Furans (NG/L)
No Detections -- -- -- NA NA NA NA NA NA NA ND NA ND NA NA

Explosives (UG/L)
No Detections -- -- -- ND ND NA ND NA ND NA ND NA ND NA NA

Total Metals (UG/L)
Arsenic 10 U 0.045 10 2.0 U 2.0 U NA 12 J NA 2.0 U NA 2.0 U NA 2.0 U NA NA
Barium 200 730 2,000 365 364 NA 204 J NA 146 J NA 372 NA 405 NA NA
Chromium 3.6 J 0.043 100 7.3 J 10 NA 3.0 J NA 3.1 J NA 1.1 J NA 2.2 J NA NA
Cobalt 50 U 1.1 -- 1.4 J 1.8 J NA 6.6 J NA 0.57 U NA 0.57 U NA 0.71 J NA NA
Copper 25 U 150 1,300 5.0 J 5.6 J NA 6.3 J NA 1.9 J NA 2.4 J NA 1.2 U NA NA
Cyanide 10 U 73 200 NA NA NA NA NA NA NA 3.7 U NA 4.8 J NA NA
Mercury 0.20 U 0.37 2.0 0.016 U 0.016 U NA 0.45 NA 0.016 U NA 0.016 U NA 0.016 U NA NA
Nickel 2.4 J 73 -- 9.9 J 11 J NA 8.8 J NA 6.0 J NA 4.4 J NA 5.0 J NA NA
Selenium 35 U 18 50 2.1 U 4.1 J NA 11 J NA 4.4 J NA 2.6 J NA 2.5 J NA NA
Thallium 1.0 U -- 2.0 REP REP 1.0 U REP 1.0 U REP 1.0 U REP 1.0 U REP 1.0 U 1.0 U
Vanadium 50 U 18 -- 14 J 15 J NA 3.1 J NA 17 J NA 10 J NA 13 J NA NA

Dissolved Metals (UG/L)
Antimony, Dissolved 60 U 1.5 6.0 2.5 U 2.5 U NA 13 U NA 2.5 U NA 3.3 J NA 2.7 J NA NA
Barium, Dissolved 200 U 730 2,000 359 357 NA 203 J NA 139 J NA 367 NA 416 NA NA
Chromium, Dissolved 10 U 0.043 -- 2.4 J 2.8 J NA 3.1 J NA 1.3 J NA 0.66 J NA 1.9 J NA NA
Cobalt, Dissolved 50 U 1.1 -- 0.70 J 0.92 J NA 7.9 J NA 0.57 U NA 0.57 U NA 0.57 U NA NA
Copper, Dissolved 25 U 150 1,300 3.6 J 3.7 J NA 5.9 U NA 2.2 J NA 3.0 J NA 1.3 J NA NA
Mercury, Dissolved 0.20 U 0.37 2.0 0.016 U 0.016 U NA 0.25 NA 0.016 U NA 0.022 J NA 0.016 U NA NA
Nickel, Dissolved 40 U 73 -- 7.9 J 7.6 J NA 8.3 J NA 6.5 J NA 3.9 J NA 4.5 J NA NA
Selenium, Dissolved 35 U 18 50 2.2 J 2.1 U NA 19 J NA 2.6 J NA 3.5 J NA 3.8 J NA NA
Silver, Dissolved 10 U 18 -- 0.47 U 0.47 U NA 2.4 U NA 0.47 U NA 0.47 U NA 0.59 J NA NA
Thallium, Dissolved 1.0 U -- 2.0 REP REP 1.0 U REP 1.0 U REP 1.0 U REP 1.0 U REP 1.0 U 1.0 U
Tin, Dissolved NA 2,200 -- 0.99 U 0.99 U NA 5.0 J NA 5.0 U NA 0.99 U NA 0.99 U NA NA
Vanadium, Dissolved 50 U 18 -- 10 J 11 J NA 4.1 J NA 16 J NA 9.5 J NA 12 J NA NA
Zinc, Dissolved 60 U 1,100 -- 2.0 U 2.0 U NA 2.0 U NA 0.61 J NA 0.41 U NA 0.41 U NA NA

Wet Chemistry (MG/L)
Chloride NA -- -- NA NA 1,500 NA 7,100 NA NA NA NA NA NA NA
Total dissolved solids (TDS) 1,490 -- -- NA NA 2,900 NA 14,000 NA NA NA NA NA NA NA

Notes:

Exceeds Background

Exceeds Background and Adjusted RSL for Tapwater

Exceeds Background, Adjusted RSL for Tapwater and MCL - Groundwater 

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
REP- All 2004 Thallium surface soil samples will not be 
evaluated, and the 2009 Thallium data will be used 
instead.
MG/L - Milligrams per liter

NG/L - Nanograms per liter

UG/L - Micrograms per liter

PAOC-N
EPAN-MW02 
Background

Adjusted RSL 
for Tapwater

MCL - 
Groundwater

Table 6-6
Groundwater Detection and Exceedance Results
SWMU 10
Site Inspection/Expanded Site Inspection Report

CGW10FD03P-R01

02/11/04

CGW10GW01-R01

02/11/04 03/30/09

CGW10MW01

VEW10-MW01-0409

04/03/09 03/27/09

CGW10GW03-R01

02/10/04

CGW10MW03

VEW10-MW03-0309

CGW10MW02

CGW10GW02-R01

02/10/04

VEW10-MW02-0309

CGW10MW05

VEW10-MW04-0309

03/31/09

CGW10GW05-R01

02/09/04

CGW10MW04

VEW10-MW05-0309

03/30/09

VEW10-MW05P-0309

03/30/09

CGW10GW04-R01

02/09/04
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Table 6-7
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: SWMU-10

Media: Surface Soil, Subsurface Soil, Groundwater
Historical Function: Sewage Treatment Lagoons

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds PAOC-N December Max Cancer Screening Non-cancer Screening 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background GW2 RSL Exceeds Toxicity Value Toxicity Value (N/T/G) Organ Quotient

Concentration Exceedance Limits KTd KTd Adjusted 100x SL

(1) (2) (3) (3)

SWMU-10 7440-38-2 Arsenic 2.1E-01 J 5.87E-01 J mg/kg CGW10SS20 16 / 16 10 / 16 - 1.6E+00 No -- -- 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

Surface Soil 7440-47-3 Chromium 1.2E+01 J 1.98E+01 mg/kg CGW10SS12 16 / 16 16 / 16 - 7.2E+01 No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --
7440-48-4 Cobalt 6.6E+00 J 1.21E+01 mg/kg CGW10SS10 16 / 16 16 / 16 - 1.6E+01 No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7440-62-2 Vanadium 5.9E+01 9.91E+01 mg/kg CGW10SS14 16 / 16 16 / 16 - 1.4E+02 No -- -- 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

50-32-8 Benzo(a)pyrene 4.5E-02 J 5.07E-02 J mg/kg CGW10SS05 2 / 16 2 / 16 - -- -- -- -- 1.5E-02 ca No 1.5E-02 -- -- -- Max -- -- 3.4E-06

SWMU-10 7440-38-2 Arsenic 1.6E-01 J 2.9E+00 mg/kg CGWWTPSB003 18 / 20 7 / 20  - 1.6E+00 Yes -- -- 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.1 7.4E-06

Subsurface Soil 7440-47-3 Chromium 9.8E+00 J 2.5E+01 mg/kg CGW10SB15 20 / 20 20 / 20  - 7.2E+01 No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0002 --
7440-48-4 Cobalt 5.9E+00 J 1.4E+01 J mg/kg CGW10SB16 16 / 16 16 / 16  - 1.6E+01 No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.6 3.8E-08
7440-62-2 Vanadium 5.3E+01 1.6E+02 mg/kg CGW10SB15 16 / 16 16 / 16  - 1.4E+02 Yes -- -- 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.4 --

SWMU-10 7440-36-0_D Antimony, Dissolved 2.7E+00 J 3.3E+00 J ug/L CGW10MW04 2 / 5 2 / 5  - -- -- 6.0E+01 U 1.5E+00 nc No -- 1.5E+01 -- -- Max Longevity, blood 0.2 --
Groundwater 7440-47-3_D Chromium, Dissolved 6.6E-01 J 3.1E+00 J ug/L CGW10MW02 5 / 5 5 / 5  - -- -- 1.0E+01 U 4.3E-02 ca No -- 5.5E+04 -- -- -- No Observed Effects -- --

7440-48-4_D Cobalt, Dissolved 9.2E-01 J 7.9E+00 J ug/L CGW10MW02 2 / 5 1 / 5  - -- -- 5.0E+01 U 1.1E+00 nc No -- 1.1E+01 -- -- -- decreased iodine uptake -- --
7782-49-2_D Selenium, Dissolved 2.2E+00 J 1.9E+01 J ug/L CGW10MW02 5 / 5 1 / 5  - -- -- 3.5E+01 U 1.8E+01 nc No -- 1.8E+02 -- -- Max Clinical selenosis 0.1 --

7440-38-2 Arsenic 1.2E+01 J 1.2E+01 J ug/L CGW10MW02 1 / 5 1 / 5  - -- -- 1.0E+01 U 4.5E-02 ca Yes 4.5E-02 1.1E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 1.1 2.7E-04

7440-47-3 Chromium 1.1E+00 J 1.0E+01 ug/L CGW10MW01 5 / 5 5 / 5  - -- -- 3.6E+00 J 4.3E-02 ca Yes -- 5.5E+04 -- -- Max No Observed Effects 0.0002 --
7440-48-4 Cobalt 7.1E-01 J 6.6E+00 J ug/L CGW10MW02 3 / 5 2 / 5  - -- -- 5.0E+01 U 1.1E+00 nc No -- 1.1E+01 -- -- Max decreased iodine uptake 0.6 --
7439-97-6 Mercury 4.5E-01 4.5E-01 ug/L CGW10MW02 1 / 5 1 / 5  - -- -- 2.0E-01 U 3.7E-01 nc No -- 3.7E+00 -- -- Max CNS 0.1 --

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type KTd Soil 0.6 1E-05
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater 1.1 3E-04
(3) Regional Screening Levels for Residential Soil (December 2009). Total Risk 1.2 3E-04

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Methyl Mercury' was used as the adjusted SL for Mercury.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk

Qualifier Qualifier

 Minimum  Maximum

Concentration Concentration

ES051710192043TPA / 10160001 Page 1 of 1



Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL Mean Ratio
Maximum 

Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Selenium -- - -- 16 / 16 0.18 1.04 0.50 0.25 0.61 0.52 7 / 16 2.00 0.51 8 / 16 0.98 2.04 1.17 0.96
Zinc -- - -- 16 / 16 19.2 281 100 88.9 139 120 6 / 16 2.34 32.0 7 / 16 3.13 8.78 1.16 0.83

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Table 6-8
Ecological Risk Assessment Screening Statistics for SWMU 10 Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of 

Detection
Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance
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Table 6-9
Summary of Norway Rat Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)
Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Selenium 1.04 1.340 1.39 3.012 3.13 0 0.73 0.20 0.26 0.33 3.66 2.85 2.22
Zinc 281 12.89 3,621 1.820 511 0 120 75.4 169 377 1.59 0.71 0.32

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

FIR = 0.0398 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.980 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0516 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.168 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 6-9
Summary of Norway Rat Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Selenium 0.50 Regression 0.56 Regresson 0.24 0 0.06 0.20 0.26 0.33 0.28 0.22 0.17
Zinc 100 Regression 388 Regresson 62.3 0 14.9 75.4 169 377 0.20 0.09 0.04

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

FIR = 0.0207 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0242 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.209 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 6-10
Summary of Indian Mongoose Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Selenium 1.04 1.340 1.39 3.012 3.13 1.263 1.31 0 0.20 0.20 0.26 0.33 1.02 0.79 0.62
Zinc 281 12.89 3,621 1.820 511 2.782 782 0 520 75.4 169 377 6.90 3.08 1.38

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0460 = Food ingestion rate (kg/day dry weight)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

FIR 0.0460  Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.972 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0933 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.312 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 6-10
Summary of Indian Mongoose Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Selenium 0.50 Regression 0.56 Regresson 0.24 Regresson 0.51 0 0.08 0.20 0.26 0.33 0.41 0.32 0.25
Zinc 100 Regression 388 Regresson 62.28 Regresson 123 0 56.0 75.4 169 377 0.74 0.33 0.15

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0285 = Food ingestion rate (kg/day dry weight)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

FIR 0.0285  Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.564 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.111 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.297 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0557 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.528 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 6-11
Summary of Pearly-eyed Thrasher Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)
Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Selenium 1.04 1.340 1.39 3.012 3.13 0 0.30 0.44 0.81 1.50 0.68 0.37 0.20
Zinc 281 12.89 3,621 1.820 511 0 755 66.1 148 331 11.4 5.11 2.28

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

FIR = 0.0174 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.954 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0157 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.080 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 6-11
Summary of Pearly-eyed Thrasher Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Zinc 100 Regression 388 Regresson 62.3 0 81.5 66.1 148 331 1.23 0.55 0.25

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0123 = Food ingestion rate (kg/day dry weight)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.754 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.200 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0129 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.104 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 6-12
Summary of Red-tailed Hawk Exposure Doses - Screening
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Selenium 1.04 1.340 1.39 3.012 3.13 1.263 1.31 0 0.05 0.44 0.81 1.50 0.12 0.07 0.04
Zinc 281 12.89 3,621 1.820 511 2.782 782 0 32.3 66.1 148 331 0.49 0.22 0.10

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0395 = Food ingestion rate (kg/day dry weight)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

FIR 0.0395  Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 1.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.000 = Proportion of diet composed of soil
WIR = 0.0680 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.957 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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SWMU 10
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7

Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently
CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil 
(Phase I RFI)

Yes Yes

SVOCs Yes 4-Bromophenyl-phenylether > 
SSL

not detected in subsurface soil or 
groundwater

Benzo(a)anthracene > SSL not detected in subsurface soil or 
groundwater

Benzo(a)pyrene > RSL within acceptable HH risk range
Pesticides No N/A N/A

Dioxins No N/A N/A
Inorganics Yes Se > ECO, SSL, BKG ECO based on plants; no sign of stress to 

plants; mean concentration < ECO; < ECO 
for soil invertebrates; detected in 
groundwater below PRG (unadjusted) and 
MCL

Zn > ECO, BKG mean concentration < ECO
Subsurface Soil 
(Phase I RFI)

Yes Yes

VOCs Yes No N/A
SVOCs Yes No N/A

TPH Yes No N/A
Pesticides No N/A N/A

Dioxins No N/A N/A
Inorganics Yes As > RSL, SSL, BKG within acceptable HH risk range; not detected 

in groundwater (dissolved)

Ba > SSL, BKG detected in groundwater below PRG and 
MCL

Cu > SSL, BKG detected in groundwater below PRG and 
MCL

Se > SSL, BKG detected in groundwater below PRG 
(unadjusted) and MCL

V > RSL, BKG acceptable HH risk level; primarily 
attributable to background

Table 6-13
Decision Tree Summary

Medium sufficiently 
characterized; no 
further investigation 
or action for 
medium

Medium sufficiently 
characterized; no 
further investigation 
or action for 
medium

ES051710192043TPA / 10160001 Page 1 of 2



SWMU 10
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7

Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently
CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Table 6-13
Decision Tree Summary

Groundwater 
(Phase I RFI)

Yes Yes

VOCs Yes No N/A
Inorganics Yes Sb (diss.) > RSL acceptable HH risk level; attributable to 

background
As (total) > RSL, MCL not detected in dissolved fraction; detected in 

only one well; likely attributable to 
background

Co (total) > RSL acceptable HH risk level; attributable to 
background

Co (diss.) > RSL acceptable HH risk level; attributable to 
background

Se (diss.) > RSL acceptable HH risk level
Surface Soil 

(ESI)
Yes Yes No N/A N/A N/A Medium sufficiently 

characterized; no 
further investigation 
or action for 
medium

Groundwater 
(ESI)

Yes Yes No N/A N/A N/A Medium sufficiently 
characterized; no 
further investigation 
or action for 
medium

Medium sufficiently 
characterized; no 
further investigation 
or action for 
medium
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FIGURE 6-4
Geologic Cross Section A-A', SWMU 10
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SECTION 7 

AOC A— Diesel Fuel Fill Pipe Area 

This section presents the results of the SI/ESI performed at AOC A—Diesel Fuel Fill Pipe 
Area at OP-1 on the former VNTR.  

7.1 Conceptual Site Model 
The CSM for AOC A is based on review of historical information such as records, site 
inspection documentation, and interviews, as well as site-specific data collection. 

7.1.1 Site History and Potential Sources of Release 
AOC A is located in the SIA at OP-1 on the southeast corner of a fenced area that surrounds 
OP-1 (Figure 1-2 and 7-1). According to the 1988 RFA Report (Kearney, 1988), this area 
contained the fuel fill pipe for the 15,000-gallon diesel fuel UST located at OP-1 in the Cerro 
Matías area of the former VNTR. The UST was located southwest and downgradient of the 
fill pipe.  

The UST and fuel fill pipe entered service in approximately 1978. The 1995 RFA Report 
(PREQB, 1995) stated that the soil surrounding the fill pipe was stained, apparently as a 
result of fuel releases that had occurred during tank refueling. The total stained area was 
observed to be approximately 6 ft by 6 ft. However, ongoing fuel releases from leakage were 
observed, but no release controls were found at this site (PREQB, 1995). The 1995 RFA 
Report stated the following: 

“Given the limited amount of fuel spilled to the soil, sampling and analysis of soil is not 
suggested at this time. A general cleanup of the area, however, would help reduce the 
potential of a release.” 

The 15,000-gallon diesel fuel UST, associated piping including the fill pipe, and some 
surrounding soil were excavated and removed for disposal in 1997. After removal of the 
UST and surrounding soil, four confirmatory soil samples were collected from the 
excavation and analyzed for petroleum-related constituents (benzene, ethylbenzene, 
toluene, and xylenes [BTEX] and total recoverable petroleum hydrocarbons [TRPH]). No 
petroleum-related constituents were detected in any of the four soil samples. The closure 
report indicated that the four samples were collected after the lines and tank were removed, 
but does not include sample collection depths or actual collection locations. The closure 
report was finalized in April 2000 after comments were received from PREQB (IT, 2000). 

A new UST was installed in 1997 following removal of the existing UST. The UST installed 
in 1997 was removed in 2003 in response to the closure of VNTR and the transfer the 
property to the DOI. Following the removal of the UST in 2003, confirmatory soil samples 
were collected from ten locations: six samples around the former tank (two at the bottom of 
the excavation and one on each of the four sides of the excavation) and four samples along 
the length of the bottom of the former fuel line that connected the UST to a generator 
(Figure 11-1 of the Final PA/SI Report (CH2M HILL, 2008)).  
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The samples were analyzed for BTEX, MTBE, TPH-DRO, naphthalene, and lead. The data 
are presented and discussed in Section 11 of the Final PA/SI Report (CH2M HILL, 2008). 
Lead (above background), xylenes, and TPH-DRO were detected. However, the lead and 
xylene concentrations were below screening levels. TPH-DRO concentrations were 
identified in soil along the former fuel fill pipe above the PREQB Land Pollution Control 
Corrective Action Levels. No other BTEX constituents, MTBE, or naphthalene were 
detected.  

Although concentrations of TPH-DRO above the PREQB Land Pollution Control Corrective 
Action Levels were identified in confirmatory soil samples directly below the former fill 
pipe, the extent of contaminated soil was likely spatially limited based on the UST piping 
configuration, previous removal activities, and confirmatory sampling results. Consistent 
with actions conducted under the PREQB UST program, incidental soil removal and 
additional confirmatory soil sampling were warranted to confirm this supposition.  

7.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted during 
the removal of the USTs in 1997 and 2003, the 2009 ESI, and on regional information.  

The site resides on a relatively flat area situated at an elevation of approximately 453 ft amsl. 
Directly to the south of the site there is a near-vertical cliff, with an elevation change of 
approximately 240 ft. AOC A is overgrown with high grass, though the area surrounding 
the site is cleared routinely for safety reasons.  

Although bedrock was not encountered during site activities, it appears to be very shallow 
because outcrops were observed around the site. The soil at the site consists of well-graded 
sand with silt and gravel, based on observations made at adjacent SWMU 5. AOC A lies 
within the Kv geologic formation, which comprises sandstone, siltstone, conglomerates, 
lava, tuff and tuffaceous breccia. For more information on the bedrock geology see Section 
1.4.6.  

No surface water bodies are present at the site. The closest surface water body is the 
Caribbean Sea, located approximately 0.5 miles to the south. Based on the depth to 
groundwater encountered at other locations significantly above sea level (see Figure 1-9 and 
1-10), groundwater beneath the OP-1 area is estimated to be more than 100 feet bgs.  

7.2 Sampling Approach and Chemical Constituents Identified 
In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), during the ESI, samples were 
collected at the locations illustrated on Figure 7-1. The objective of the ESI was to determine 
if sufficient soil contaminated with TPH-DRO above the Land Pollution Control Corrective 
Action Level criterion (100 milligrams per kilogram [mg/kg]) along the length of the former 
pipeline has been removed to warrant no further action at AOC A. The sampling was 
conducted as follows.  

A trench was excavated, approximately 43 ft long, 11.5 ft wide, and 3.25 ft deep, running the 
length of the former pipeline between Building 1005 and the former 15,000 gallon diesel 
UST (Figure 7-2). No staining or elevated PID readings were observed in either the native or 
non-native (i.e., previous backfill) soils. Therefore, in accordance with the Final SI/ESI SAP 
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(CH2M HILL, 2009b), confirmatory soil samples were collected along the side-walls and 
bottom of the excavation (approximately every 5 lineal feet [lf]), as shown in Figure 7-1.  

Nine soil transects (SO11 through SO19, as shown in Figure 7-1), aligned perpendicular to 
the length of the excavation, were collected. Samples SB11A through SB19A were collected 0 
to 6 inches below the bottom of the excavation. Samples SB11B through SB19B were 
collected from 0 to 1 ft below the depth of the base of the backfill material along the 
northwest sidewall. Samples SB12C through SB19C were collected from 0 to 1 ft below the 
depth of the base of the backfill material along the southeast sidewall. Due to the presence 
of the foundation of Building 1005, no sample was collected at SB11C, as shown in Figure 7-
1. Samples were analyzed for TPH-DRO and compared against the PREQB Land Pollution 
Control Corrective Action Level. The samples were collected at the depths defined in the 
SAP (see Worksheet 11 of CH2M HILL [2009b]). For details of the trench dimensions and 
sample locations, see Trenching and Test Pitting Logs, Appendix B. 

Approximately 1,600 cubic feet of soil were removed and stockpiled on plastic for testing to 
determine suitability for re-use as backfill versus offsite disposal. This stockpiled soil was 
composite-sampled such that four locations for approximately every 7 lf of trench 
excavation were combined into one composite sample. Based on this, a total of six composite 
soil samples were collected of the stockpiled material (SO01 through SO06). These samples 
were analyzed for TPH-DRO and compared against the PREQB Land Pollution Control 
Corrective Action Level. Following evaluation of both the confirmatory soil sample data and 
the stockpile soil data (see Section 7.3 below), and in concurrence with EPA and PREQB, the 
stockpiled soil was used to backfill the excavation. 

Tables 7-1 and 7-2 summarize the constituents detected in AOC A 2009 confirmatory soil 
and composite stockpile soil samples, respectively, collected during the ESI. Raw analytical 
data for the ESI samples are provided in Appendix K. Tables 7-1 and 7-2 also identify 
screening criterion exceedances. 

7.3 AOC A Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 7-1 and 7-2). 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests the site was a diesel UST and associated fuel fill pipe. While 
petroleum constituents are generally exempt from CERCLA and RCRA, the site was 
identified in the Consent Order and sampled as part of the UST removal. Further, the Navy, 
EPA, and EQB agreed to address the site under CERCLA for programmatic efficiency. 
Therefore, the decision analysis proceeds to Step 2. 

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 
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Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 

For the samples collected during the ESI, the following were detected: 

2009 Confirmatory Subsurface Soil 

 Total Petroleum Hydrocarbons: TPH-DRO 

2009 Composite Fill (Stockpile) Soil 

 Total Petroleum Hydrocarbons: TPH-DRO 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
As noted previously, petroleum hydrocarbons are exempt from CERCLA. However, 
because the site was included in the Consent Order and agreed upon by the Navy, EPA, and 
EQB to address under RCRA (now CERCLA in accordance with the NPL listing of Vieques), 
the constituents detected as part of the ESI are considered to be associated with CERCLA-
related releases and are therefore considered further in the decision analysis process.  

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criterion described in Section 1 and shown on the 
detection tables. Those constituents that exceed the PREQB Land Pollution Control 
Corrective Action Level are listed below. 

2009 Confirmatory Subsurface Soil 

 TPH-DRO: four detections (SB11A, SB13C, SB16A and SB17C) at concentrations (110  to 
350 mg/kg) above the PREQB Land Pollution Control Corrective Action Level (100 
mg/kg) 

2009 Composite Fill (Stockpile) Soil 

 TPH-DRO: three detections (SO02, SO03 and SO06) at concentrations (190 mg/kg, 160 
mg/kg, and 120 mg/kg, respectively) above the PREQB Land Pollution Control 
Corrective Action Level (100 mg/kg) 

As shown above, there are exceedances of the Land Pollution Control Corrective Action 
Level. Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 
Of the 28 confirmatory soil samples collected within the excavation, only 4 contained TPH-
DRO concentrations above the Land Pollution Control Corrective Action Level of 100 
mg/kg, and 3 of the 4 sample concentrations were relatively close to 100 mg/kg. The 
sample containing the highest TPH-DRO concentration (i.e., SB17C) had adjacent samples 
that contained only 11 mg/kg TPH-DRO. TPH-DRO concentrations detected in the six fill 
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composite soil samples were comparable to those of the confirmatory soil samples. 
Therefore, the TPH-DRO concentrations detected in the confirmatory and fill samples 
represent more than an order-of-magnitude reduction in the TPH-DRO concentrations from 
the maximum detected during the tank/pipe removal in 2003 (i.e., over 2,000 mg/kg). 

In addition to the above, it is noted that the 100 mg/kg Land Pollution Control Corrective 
Action Level is based on leaching to groundwater which, at AOC A, is likely more than 100 
feet bgs because the site is at an elevation of 453 ft amsl. 

Finally, the 95 percent upper confidence limit (UCL) of the mean TPH-DRO concentration in 
the confirmatory soil samples is 74 mg/kg and the 95 percent UCL of the mean TPH-DRO 
concentration in the fill (stockpile) soil samples is 89 mg/kg, both of which are below the 
100 mg/kg Land Pollution Control Corrective Action Level. Therefore, the confirmatory 
data suggest no further excavation or action is warranted for the site and the fill soil data 
suggest the stockpiled soil is appropriate to use as backfill at the site.  

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely sources of CERCLA-related releases are the former diesel UST and fuel fill 
pipeline. Historical data suggested the former fuel fill pipeline trench may have contained 
TPH-DRO concentrations warranting further action. Based on this information, the former 
pipeline trench was excavated and confirmatory and stockpile soil samples were collected. 
The spatial distribution of the samples collected during the ESI and resulting data indicate 
the potential source area has been sufficiently characterized. 

7.4 Conclusions and Recommendations 
Table 7-3 summarizes the results of the decision analysis for AOC A which indicates that 
previous and current actions at the site (i.e., UST, fuel fill pipe, contaminated soil removal) 
were sufficient for addressing potential sources of releases and resulting contamination. 
Therefore, based on the above information, no further action is warranted for AOC A; a no 
further action decision document will be prepared for the site.  



SITE INSPECTION/EXPANDED SITE INSPECTION REPORT 

7-6 ES051710192043TPA / 10160001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 
 



AOC A
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range -- -- -- 100 32 170 13 33 58 J 100 J 9.0 110 25

Notes:

Exceeds PREQB Corrective Action Level

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate 
or precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
UG/KG - Micrograms per kilogram

VEAA-SB12C-34-0209

02/23/09

VEAA-SO12

VEAA-SB12A-3H4-0209

02/23/09

VEAA-SB12AP-3H4-0209

02/23/09

VEAA-SB11A-3H4-0209

02/23/09

VEAA-SO11

VEAA-SB12B-34-0209

02/23/09

VEAA-SO13

VEAA-SB13B-34-0209

02/23/09

VEAA-SB13C-34-0209

02/23/09

VEAA-SB13A-3H4-0209

02/23/09

Table 7-1
2009 Confirmatory Subsurface Soil Samples

Background UTL 
(Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)
PREQB 

Corrective Action 
Level

VEAA-SB11B-34-0209

02/23/09

ES051710192043TPA / 10160001 Page 1 of 3



AOC A
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range -- -- -- 100

Notes:

Exceeds PREQB Corrective Action Level

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate 
or precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
UG/KG - Micrograms per kilogram

Table 7-1
2009 Confirmatory Subsurface Soil Samples

Background UTL 
(Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)
PREQB 

Corrective Action 
Level

12 5.3 U 5.3 U 5.4 26 21 21 5.4 U 11 130

VEAA-SB14B-34-0209

02/23/09

VEAA-SO15

VEAA-SB14A-3H4-0209

02/23/09

VEAA-SB15B-34-0209

02/23/09

VEAA-SO14

VEAA-SB16B-34-0209

02/23/09

VEAA-SB14C-34-0209

02/23/09

VEAA-SB14CP-34-0209

02/23/09

VEAA-SB15C-34-0209

02/23/09

VEAA-SB15A-3H4-0209

02/23/09

VEAA-SB16A-3H4-0209

02/23/09

VEAA-SO16

VEAA-SB16C-34-0209

02/23/09

ES051710192043TPA / 10160001 Page 2 of 3



AOC A
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range -- -- -- 100

Notes:

Exceeds PREQB Corrective Action Level

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate 
or precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
UG/KG - Micrograms per kilogram

Table 7-1
2009 Confirmatory Subsurface Soil Samples

Background UTL 
(Kv)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)
PREQB 

Corrective Action 
Level

56 350 100 34 11 15 54 5.1 U 5.1 U

VEAA-SB17A-3H4-0209

02/23/09

VEAA-SO17

VEAA-SB17B-34-0209

02/23/09

VEAA-SO19

VEAA-SB18A-3H4-0209

02/23/09

VEAA-SB19B-34-0209

02/23/09

VEAA-SO18

VEAA-SB18B-34-0209

02/23/09

VEAA-SB19A-3H4-0209

02/23/09

VEAA-SB18C-34-0209

02/23/09

VEAA-SB19C-34-0209

02/23/09

VEAA-SB17C-34-0209

02/23/09

ES051710192043TPA / 10160001 Page 3 of 3



AOC A
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range -- -- -- 100 78 88 190 160 50 88 120

Notes:

Exceeds PREQB Corrective Action Level

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

UG/KG - Micrograms per kilogram

VEAA-SO05-0209

02/23/09

SSL (DAF=1)
PREQB 

Corrective Action 
Level

Table 7-2
2009 Fill Composite Soil Samples

Background UTL 
(Kv)

Adjusted RSL for 
Residential Soil

VEAA-SO03

VEAA-SO03-0209

02/23/09

VEAA-SO06

VEAA-SO06-0209

02/23/09

VEAA-SO04

VEAA-SO04-0209

02/23/09

VEAA-SO05VEAA-SO01

VEAA-SO01-0209

02/23/09

VEAA-SO01P-0209

02/23/09

VEAA-SO02

VEAA-SO02-0209

02/23/09

ES051710192043TPA / 10160001 Page 1 of 1



AOC A
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Confirmatory 
Subsurface Soil 

(ESI)

Yes Yes

TPH-DRO
Yes Yes 95% UCL of mean < PREQB Land Use Pollution Control 

Corrective Action Level
Fill Composite 

Soil           
(ESI)

Yes Yes

TPH-DRO
Yes Yes 95% UCL of mean < PREQB Land Use Pollution Control 

Corrective Action Level

Table 7-3
Decision Tree Summary

Medium sufficiently 
characterized and 
previous actions sufficient; 
no further investigatoin or 
action for medium

Medium sufficiently 
characterized and 
previous actions sufficient; 
no further investigation or 
action for medium 

ES051710192043TPA / 10160001 Page 1 of 1
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FIGURE 7-1
AOC A Approximate Excavation Boundaries

and Confirmation Sample Locations
Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites 
Vieques, Puerto Rico
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(A) Site prior to excavation (B) Excavation of Trenches A, B, C and D (C) Excavated soil placed on plastic and covered

(D) Staging soil on plastic liner (E) Trench cross section (F) Staked and flagged sample locations

(G) Sample locations flagged in excavated soil (H) Backfilling trench (I) Backfilling completed

FIGURE 7-2
AOC A Site Photographs

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
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SECTION 8 

AOC G—Pump Station and Chlorination 
Building at Sewage Lagoons 

This section presents the results of the SI/ESI performed at AOC G—Pump Station and 
Chlorination Building at Sewage Lagoons on the former VNTR.  

8.1 Conceptual Site Model 
The CSM for AOC G is based on review of historical information such as records, site 
inspection documentation, and interviews, as well as site-specific data collection. 

8.1.1 Site History and Potential Sources of Release 
AOC G is located adjacent to the sewage treatment lagoons (SWMU 10) at VNTR (Figures 1-
2, 1-3, and 8-1). The site consists of a building that housed a pump station and chlorination 
equipment used for the chlorination of the lagoon system effluent. These facilities were 
placed into operation in the 1950s. Operations ceased in 1978, but the building that housed 
the pump station and the chlorination contact chamber are still present at the site. The pump 
station and chlorination contact chamber are shown in Figure 8-2. 

The building is constructed of concrete, and was built partially below grade. During the 
1988 RFA, stains were reportedly visible on the concrete floor in the building, indicating that 
wastewater might have overflowed. However, no signs of vegetation stress or staining were 
apparent in the grassy area surrounding the building at the time of the RFA. The 1988 and 
1995 RFA reports both recommended NFA for this site (Kearney, 1988; PREQB, 1995). 

In February 2000, EPA and the Navy inspected AOC G as part of site visits made to the 
Consent Order sites. During this visit, no staining was observed in the chlorination building, 
and the site was inactive and overgrown with vegetation. Site conditions during the January 
2004 PA/SI sampling event (Phase I RFI) were the same as those observed in February 2000. 

During the Phase I RFI, five surface soil samples (SS01 through SS05) were collected around 
the pump house and chlorination building (Figure 8-3). The conclusion of the Final PA/SI 
Report (CH2M HILL 2008) was that the spatial distribution and results of the screening 
suggested that, other than where pump maintenance fluids may have been spilled or 
discharged, the soil at the site (i.e., around the perimeter of the building and contact 
chamber) was sufficiently characterized. However, because there were pumps inside the 
building that surely underwent periodic maintenance during the roughly 20 years of 
operations, it is possible that fluids generated during the maintenance operations were 
spilled or discharged adjacent to the building (although there is no record of this taking 
place). Conceptually, these fluids could have been carried out through the building door 
and discharged to the ground surface. Based on this, the ERP Technical Subcommittee 
performed a site visit in January 2009 and concurred upon locations to collect surface and 
subsurface soil samples adjacent to the pump station door. 
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Based on the above information, the potential sources of a CERCLA-related release are the 
chlorination contact chamber and historical pump maintenance fluids that could have been 
discharged to the ground surface adjacent to the pump house.  

8.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 1988 
and 1995 RFA (Kearney, 1988; PREQB, 1995), the 2000 site visit (CH2M HILL, 2001), the 2009 
ESI, as well as on regional information.  

The site consists of the pump station building and a contact chamber adjacent to the 
building that contained concrete partitions to slow down the water flow and increase the 
retention time that water could be treated. The site is currently overgrown with trees and 
tall grass. The site sits at approximately 26 ft amsl, and the topography slopes gently to the 
southeast.  

The soil overlying the bedrock found in borings on AOC G consists primarily of sand and 
silty sands. At SO06 and SO07 (Figure 8-3), refusal was reached at approximately 24 ft bgs, 
using a track-mounted DPT. No groundwater was encountered at the site. For more 
information on the soils, see the site-specific boring logs in Appendix A of this SI/ESI 
Report, and Appendix D of the Final PA/SI Report (CH2M HILL 2008).  

The site resides in the KTd geologic unit, which comprises plutonic rocks, largely 
granodiorite and quartz diorite. More detailed description of geologic conditions within the 
east Vieques study area is provided in Section 1.4.6.  

Groundwater in the vicinity of AOC G occurs at approximately 35 ft bgs in the bedrock. There 
are no surface water bodies at or adjacent to the site. The closest surface water body is Bahia 
Tapon, which is approximately 1,500 ft south of AOC G. Based on nearby wells, the 
topographic slope, and the regional groundwater gradient determined by the USGS 
(1989) and confirmed by CH2M HILL within the Camp Garcia area during the SI/ESI, 
groundwater in this area exists within the fractured bedrock and flows in a southerly 
direction toward the coast, as described in Section 1.4.7 and shown in Figure 24-1. Locally 
(i.e., at adjacent SWMU 10), the presence of the former impoundment liners appears to affect 
the groundwater levels and flow directions, which indicate periodic radial flow into the area 
beneath the former impoundments (see Figure 6-5 in Section 6). 

8.2 Sampling Approach and Chemical Constituents Identified 
Phase I RFI Soil Sampling 

As presented in the Phase I RFI Work Plan (CH2M HILL, 2003b), five surface soil samples 
were collected in the area of the chlorination building and the nearby chlorine contact 
chamber, as shown in Figure 8-3. All soil samples were analyzed for Appendix IX VOCs, 
SVOCS, metals, pesticides, herbicides, and PCBs; and explosives, including perchlorate. One 
sample, collected from station CGAGSS04, was also analyzed for cyanide, sulfide, and 
dioxins. Although historical information for AOC G did not indicate munitions or 
explosives-related constituents would be related to potential releases at the site, explosives 
were included in the sample analyses to confirm that supposition. 
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ESI Soil Sampling 

In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), during the ESI, samples were 
collected at the locations concurred upon during the January 2009 ERP Technical 
Subcommittee site visit and illustrated on Figure 8-3. The objective of the ESI was to 
determine if pump maintenance fluids were released adjacent to the pump house and, if so, 
whether that release would warrant further investigation or action at AOC G. Two co-
located surface/subsurface soil samples (SS/SB-06 and SS/SB-07) were collected near the 
building door in an area where fluids would most likely have been spilled or otherwise 
discharged. No PID readings above 0.0 ppm or visible evidence of contamination were 
observed; therefore, all samples were collected at the default depths outlined in the work 
plan (see Table 2-1 for soil sample depths). All soil samples were analyzed for TCL VOCs 
and SVOCs, and TAL inorganics. 

Tables 8-1 and 8-2 summarize the constituents detected in AOC G surface soil and 
subsurface soil samples, respectively, collected during the Phase I RFI (2004) and ESI (2009). 
The tables also identify screening criteria exceedances. Raw analytical data for the ESI 
samples are provided in Appendix K of this SI/ESI Report. Raw analytical data for those 
samples collect during the  Phase I RFI (2004) are provided in Appendix O of the Final 
PA/SI Report (CH2M HILL, 2008). 

8.3 AOC G Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 8-1 and 8-2). 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests the site was a former pump house and chlorination tank for 
sanitary sewage. There are no records of past releases adjacent to the building at the AOC G 
pump station, and the evaluation presented in the Final PA/SI Report (CH2M HILL 2008) 
indicated there likely was not a CERCLA-related release at the site that has resulted in 
contamination of soil at concentrations that would pose a potentially unacceptable risk to 
human or ecological receptors or leaching concern for groundwater in the areas sampled 
during the Phase I RFI (i.e., building and chlorination tank perimeter). However, an ESI was 
deemed warranted to determine if a CERCLA-related release(s) of pump maintenance fluids 
occurred outside the doorway of the pump station and, if so, whether it warrants further 
investigation or action. Additional sample collection took place during the 2009 ESI. 
Therefore, the decision analysis proceeds to Step 2. 

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
Phase I RFI (2004) 

Appendix N, Section N.13 of the Final PA/SI Report (CH2M HILL, 2008) discusses the 
evaluation of the AOC G data quality for data collected as part of the Phase I RFI (2004). As 
detailed in Section N.13, the Phase I RFI data are acceptable for use in evaluating whether a 
CERCLA-related release of contaminants warranting further investigation or action 
occurred at AOC G. Although that evaluation was presented in the PA/SI Report 
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(CH2M HILL, 2008), the data are re-evaluated in Steps 3 through 7 herein to account for any 
potential updates to regulatory screening criteria.  

ESI (2009) 

Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 

For the samples collected as part of the Phase I RFI (2004) as well as those collected during 
the ESI (2009), the following inorganics above the background UTLs and non-inorganics 
were detected by sampling event and by medium: 

Phase I RFI (2004) Surface Soil 

 VOCs: none detected 

 SVOCs: benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, chrysene, indeno(1,2,3-cd)pyrene, kepone, pyrene  

 Pesticides: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT  

 Herbicides: none detected 

 Dioxins: 1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin, 1,2,3,6,7,8-hexachlorodibenzo-p-
dioxin, 1,2,3,7,8,9-hexachlorodibenzo-p-dioxin, octachlorodibenzo-p-dioxin, total 
heptachlorodibenzo-p-dioxin, total hexachlorodibenzo-p-dioxin, total 
pentachlorodibenzo-p-dioxin 

 PCBs: none detected 

 Explosives: none detected 

 Inorganics above background UTLs: copper, lead, mercury, selenium, and zinc 

ESI (2009) Surface Soil 

 VOCs: none detected 

 SVOCs: benzo(a)anthracene, chrysene, fluoranthene, and indeno(1,2,3-cd)pyrene 

 Inorganics above background UTLs: calcium, lead, magnesium, and zinc  

ESI (2009) Subsurface Soil  

 VOCs: none detected 

 SVOCs: none detected 

 Inorganics above background UTLs: barium, beryllium, calcium, copper, magnesium, 
potassium, selenium, sodium, and zinc 
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Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
Although there are no known records of a release from AOC G, because the unit was a 
pump house, it is assumed that the SVOCs and inorganics are potentially attributable to 
CERCLA-related releases at the site and are, therefore, further evaluated in the decision 
analysis process.  

Dioxins are not likely associated with the former pump house and chlorination unit, 
especially considering no waste incineration occurred at the site. Further, as shown in Table 
O-3b, the highest dioxin concentration at AOC G (in TEQ) is approximately 2.3 ppt, which is 
an order of magnitude or more below the 72 ppt (TEQ) starting point concentration for 
developing cleanup levels for residential soil, and 950 ppt (TEQ) starting point for 
developing cleanup levels for commercial/industrial soil, proposed by EPA in the “Draft 
Recommended Interim Preliminary Remediation Goals for Dioxin in Soil at CERCLA and 
RCRA Sites” (EPA, 2009).Therefore, dioxins are not considered further in the decision 
analysis process.  

The pesticides detected in the surface soil samples are the same pesticides and of similar 
concentrations (Table 8-1) detected at other sites across east Vieques (see Table O-1). For 
example, 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were detected in AOC G surface soil samples at 
concentrations between 0.17 g/kg and 0.93 g/kg (4,4’-DDD), 5.8 g/kg and 31 g/kg 
(4,4’-DDE), and 0.96 g/kg and 2.4 g/kg (4,4’-DDT), which are similar to the 
concentrations detected at other sites across east Vieques (i.e., 0.16 g/kg to 26 g/kg for 
4,4’-DDD; 0.08 g/kg to 1,200 g/kg for 4,4’-DDE; and 0.30 g/kg to 990 g/kg for 4,4’-
DDT). Consequently, these pesticides are likely attributable to normal pesticide use when 
the facility was active, not to a CERCLA-related release (see Appendix O and Pesticides and 
Herbicides under Section 1.1.1) and are, therefore, not considered further in the decision 
analysis process.  

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by medium. 

Phase I RFI (2004) Surface Soil 

 Benzo(a)pyrene: one detection (sample SS02) at a concentration (37 g/kg) above the 
RSL (15 g/kg) 

 Benzo(b)fluoranthene: one detection (sample SS02) at a concentration (89 g/kg) above 
the SSL at a DAF 1 (35 g /kg) 

 Kepone: one detection (sample SS01) at a concentration (956 g/kg) above the RSL (49 
g/kg) and the SSL at a DAF 1 (0.15 g /kg) 
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 Copper: one detection (sample SS04) at a concentration (71 mg/kg) above the ecological 
screening value (70 mg/kg), SSL at a DAF 1 (46 mg/kg), and background UTL (66 
mg/kg) 

 Mercury: two detections (samples SS02 and SS05) at concentrations (0.14 mg/kg and 
0.11 mg/kg, respectively) above the ecological screening value (0.10 mg/kg) and 
background UTL (0.057 mg/kg) 

 Selenium: four detections (samples SS01, SS02, SS04, SS05) at concentrations (0.59 mg/kg 
to 0.76 mg/kg) above the ecological screening value (0.52 mg/kg), the SSL at a DAF of 1 
(0.26 mg/kg), and background UTL (0.51 mg/kg) 

ESI (2009) Surface Soil 

 SVOCs: no exceedances 

 Inorganics above background UTLs: no exceedances  

ESI (2009) Subsurface Soil  

 Barium: one detection (sample SB07) at a concentration (190 mg/kg) above the SSL at a 
DAF 1 (82 mg/kg) and background UTL (147 mg/kg) 

 Copper: two detections (samples SB06 and SB07) at concentrations (111 and 70 mg/kg, 
respectively) above the SSL at a DAF 1 (46 mg/kg) and background UTL (66 mg/kg) 

 Selenium: one detection (sample SB06) at a concentration (0.68 mg/kg) above the SSL at 
a DAF of 1 (0.26 mg/kg) and background UTL (0.51 mg/kg) 

As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
AOC G. The site is approximately 0.006 acre in size whereas a residential lot may be 
approximately 0.75 acre. No chemicals in soil were detected above background and RSLs at 
concentrations exceeding 100 times the screening levels (see Table 8-3). Therefore, no hot 
spots were identified and all soil data were merged in the residential evaluation.  

Two constituents were detected in surface soil samples (and none in subsurface soil) above 
the human health screening levels: benzo(a)pyrene (B[a]P) and kepone. B(a)P was detected 
in one of seven surface soil samples above its RSL (15 �g/kg), at a concentration of 37 
�g/kg. B(a)P was not detected in any other surface or subsurface soil sample. Based on the 
maximum detected concentration that would be used in residential risk calculations, the 
ELCR is 3 x 10-6, which is within the EPA acceptable range, and B(a)P would not be 
identified as a risk driver (see Table 8-3). 

Kepone was detected in one of five surface soil samples above its RSL (49 g/kg), at a 
concentration of 956 g/kg. Based on the maximum detected concentration that would be 
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used in risk calculations, the HI is 0.05 and the ELCR is 2 x 10-5, which are within EPA 
acceptable levels, and kepone would not be identified as a risk driver (see Table 8-3). 

Seven additional constituents (aluminum, arsenic, chromium, cobalt, iron, manganese, and 
vanadium) were detected in soil above human health screening criteria but below 
background UTLs. Based on the historical source of potential releases identified at the site 
(see Section 8-1) and the environmental conditions on Vieques (see Appendix R), the form of 
chromium expected to be present at the site is Cr3+, especially considering its detected 
concentrations are within background levels.  

Based on the maximum detected concentrations of B(a)P, kepone, and the seven additional 
constituents, the cumulative maximum target organ-specific HI is 1.0 and the ELCR is  3 x 
10-5 (see Table 8-3), which are within EPA’s acceptable risk levels. Therefore, potential 
cumulative effects from multiple chemicals in soil are not a concern. 

Ecological Evaluation 
Three inorganics (copper, mercury, and selenium) exceeded ecological soil screening values 
and background UTLs in at least one surface soil sample collected at the site (Table 8-1). 
None of these constituents poses an unacceptable risk to ecological receptors based upon the 
following: 

 The site consists of a very small area immediately adjacent to a building. Thus, habitat 
quality is very limited and food web exposures for upper trophic level receptors (birds 
and mammals) are not evaluated. 

 The site is overgrown with vegetation, with no signs of stressed vegetation. 

 Copper exceeded the ecological screening value in one of seven samples at a maximum 
HQ of 1.01 (Table 8-4). The mean HQ (0.75) was less than 1. 

 Mercury exceeded the ecological screening value in two of seven samples (the field 
duplicate of one of these samples was less than the ecological screening value) at a 
maximum HQ of 1.40 (Table 8-4). However, the mean HQ (0.70) was less than 1. 

 Selenium exceeded the ecological screening value in four of seven samples (the field 
duplicate of one of these samples was less than the ecological screening value) at a 
maximum HQ of 1.47 (Table 8-4). However, the mean HQ (0.95) was less than 1. Further, 
although the background UTL for selenium in this soil type is 0.51 mg/kg, selenium 
concentrations up to 1.3 mg/kg were detected during the East Vieques background soil 
inorganics investigation in nearby soil types (CH2M HILL, 2007). This suggests that the 
selenium concentrations detected at AOC G (maximum of 0.76 mg/kg) may be within 
the range of background. Further, the screening value (0.52 mg/kg) is based upon 
potential impacts to plants. The site is heavily vegetated, with no apparent impacts to 
the terrestrial plant community. Maximum concentrations are less than soil screening 
values based upon other receptors (e.g., 4.10 mg/kg for soil invertebrates). 

Additional Comparisons 
Benzo(b)fluoranthene, kepone, copper, and, selenium were detected in surface soil at 
concentrations above the SSLs at a DAF of 1 and background UTL. Barium, copper, and 
selenium were detected in subsurface soil above the SSL at a DAF of 1 and background 
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UTL. No SVOCs were detected in subsurface soil samples. The former pump house and 
chlorination unit (i.e., potential source area) is relatively small (approximately 25 ft x 10 ft) 
and soil/groundwater data evaluations presented for various sites in this SI/ESI Report 
suggest SSLs at a DAF of 1 are not representative predictors of leaching to groundwater 
(e.g., PI 4, SWMU 10, etc.). Therefore, SSLs at a higher DAF are likely to be more realistic, as 
discussed in Section 1.1.2.  

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely sources of CERCLA-related releases are the former pump house and 
chlorination contact basin areas. Based on this information, multiple soil samples were 
collected, the spatial distribution and resulting data of which indicate the potential source 
area has been sufficiently characterized. 

8.4 Conclusions and Recommendations 
Table 8-5 summarizes the results of the decision analysis for AOC G, which indicates there 
likely has not been a CERCLA-related release at the site that has resulted in contamination 
of soil at concentrations that would pose a potentially unacceptable risk to human or 
ecological receptors or leaching concern for groundwater. Further, pesticide detections at 
the site are consistent with normal pesticide application associated with maintenance of the 
historical facilities present at the site. Additionally, the dioxins present are not likely 
associated with potential CERCLA-related releases at the site and are nevertheless below the 
risk-based screening level. Therefore, based on the above information, no further 
investigation or action is warranted for AOC G; a no action decision document will be 
prepared for the site. 

 



AOC G
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND ND ND ND

Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene -- 150 -- 10 367 U 370 U 402 U 382 U 376 UJ 387 U 7.1 J 22 UJ 27 UJ
Benzo(a)pyrene -- 15 -- 240 367 U 37 J 402 U 382 U 376 UJ 387 U 24 U 22 UJ 27 UJ
Benzo(b)fluoranthene -- 150 -- 35 367 U 89 J 402 U 382 U 376 UJ 387 U 24 U 22 UJ 27 UJ
Benzo(g,h,i)perylene -- 170,000 -- 120,000 367 U 40 J 402 U 382 U 376 UJ 387 U 24 U 22 UJ 27 UJ
Benzo(k)fluoranthene -- 1,500 -- 350 367 U 59 J 402 U 382 U 376 UJ 387 U 24 UJ 22 UJ 27 UJ
Chrysene -- 15,000 -- 1,100 367 U 58 J 402 U 382 U 376 UJ 387 U 4.8 J 2.3 J 27 UJ
Fluoranthene -- 230,000 -- 160,000 367 U 370 U 402 U 382 U 376 UJ 387 U 4.9 J 22 UJ 27 UJ
Indeno(1,2,3-cd)pyrene -- 150 -- 120 367 U 43 J 402 U 382 U 376 UJ 387 U 13 J 22 UJ 27 UJ
Kepone -- 49 -- 0.240 956 370 U 402 U 382 U 376 UJ 387 U NA NA NA
PAH HMW (Total) -- -- 18,000 -- 0 U 369 0 U 0 U 0 U 0 U 25 2.0 0 U
PAH LMW (Total) -- -- 29,000 -- 0 U 0 U 0 U 0 U 0 U 0 U 5.0 0 U 0 U
Pyrene -- 170,000 -- 120,000 367 U 43 J 402 U 382 U 376 UJ 387 U 24 UJ 22 UJ 27 UJ

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- 2,000 583 66 0.17 J 0.31 J 0.33 J 0.93 J 0.72 J 0.56 J NA NA NA
4,4'-DDE -- 1,400 114 47 13 J 5.8 J 9.2 J 31 J 12 J 15 J NA NA NA
4,4'-DDT -- 1,700 100 67 2.4 J 1.4 J 1.4 J 2.0 J 1.2 J 0.96 J NA NA NA

Herbicides (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND NA NA NA

Dioxin/Furans (PG/G)
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin -- -- -- -- NA NA NA 123 NA NA NA NA NA
1,2,3,6,7,8-Hexachlorodibenzo-p-dioxin -- -- -- -- NA NA NA 3.1 NA NA NA NA NA
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin -- -- -- -- NA NA NA 3.6 NA NA NA NA NA
Octachlorodibenzo-p-dioxin -- -- -- -- NA NA NA 1,400 NA NA NA NA NA
Total heptachlorodibenzo-p-dioxin -- -- -- -- NA NA NA 257 NA NA NA NA NA
Total hexachlorodibenzo-p-dioxin -- -- -- -- NA NA NA 40 NA NA NA NA NA
Total pentachlorodibenzo-p-dioxin -- -- -- -- NA NA NA 2.0 NA NA NA NA NA

Explosives (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND NA NA NA

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

CGAGSS04

CGAGSS04-R01

01/22/04

CGAGSS02

CGAGSS02-R01

01/22/04

CGAGSS03

CGAGSS03-R01

01/22/04

VEAG-SS07P-01-0209

02/25/09

CGAGSS05 VEAG-SO07VEAG-SO06

VEAG-SS06-01-0209

02/25/09

VEAG-SS07-01-0209

02/25/09

CGAGSS05-R01 CGAGSSFD01P-R01

01/22/0401/22/04

Table 8-1
Surface Soil Detection and Exceedance Results

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

CGAGSS01

CGAGSS01-R01

01/22/04

Exceeds Background UTL

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and Adjusted RSL for Residential Soil
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AOC G
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

CGAGSS04

CGAGSS04-R01

01/22/04

CGAGSS02

CGAGSS02-R01

01/22/04

CGAGSS03

CGAGSS03-R01

01/22/04

VEAG-SS07P-01-0209

02/25/09

CGAGSS05 VEAG-SO07VEAG-SO06

VEAG-SS06-01-0209

02/25/09

VEAG-SS07-01-0209

02/25/09

CGAGSS05-R01 CGAGSSFD01P-R01

01/22/0401/22/04

Table 8-1
Surface Soil Detection and Exceedance Results

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

CGAGSS01

CGAGSS01-R01

01/22/04

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000 NA NA NA NA NA NA 22,000 15,400 J 21,500 J
Antimony 5.8 3.1 78 0.27 0.36 J 0.11 J 0.29 J 0.29 J 0.25 J 0.37 J 0.14 J 0.11 J 0.16 J
Arsenic 1.6 0.39 18 0.29 0.94 J 0.77 J 0.70 J 0.94 J 0.72 J 0.46 J 1.1 1.0 1.2
Barium 147 1,500 330 82 63 60 76 83 110 66 74 J 56 J 138 J
Beryllium 0.27 16 40 3.2 0.21 J 0.20 J 0.22 J 0.25 J 0.23 J 0.21 J 0.18 0.14 0.17
Cadmium 2.2 7.0 32 0.38 0.36 J 0.27 J 0.37 J 0.36 J 0.33 J 0.20 J 0.12 0.14 0.14
Calcium 8,840 -- -- -- NA NA NA NA NA NA 29,500 J 35,100 J 44,700 J
Chromium 72 0.29 64 0.00083 13 J 13 J 14 J 15 J 14 J 18 J 21 J 14 J 18 J
Cobalt 16 2.3 13 0.49 9.6 J 8.5 J 9.1 J 13 J 13 J 11 J 10 9.4 J 13 J
Copper 66 310 70 46 51 42 41 71 42 45 60 J 43 J 56 J
Cyanide 0.33 160 15.8 2.0 NA NA NA 0.31 J NA NA 0.79 U 0.66 U 0.73 U
Iron 38,100 5,500 -- 640 NA NA NA NA NA NA 26,300 20,800 26,500
Lead 5.4 400 120 27 11 12 5.0 8.2 6.3 6.1 7.3 7.2 7.2
Magnesium 3,710 -- -- -- NA NA NA NA NA NA 5,660 6,210 6,820
Manganese 1,630 180 220 57 NA NA NA NA NA NA 548 J 432 J 1020 J
Mercury 0.057 0.78 0.10 0.57 0.095 0.14 0.026 0.024 0.11 0.090 0.050 0.040 0.030 J
Nickel 22 160 38 48 6.0 J 5.1 J 5.6 J 6.7 J 6.0 J 5.9 J 7.9 J 6.4 J 11 J
Potassium 5,270 -- -- -- NA NA NA NA NA NA 2,010 J 1,290 J 1,780 J
Selenium 0.51 39 0.52 0.26 0.59 J 0.61 J 0.20 J 0.73 J 0.76 J 0.41 J 0.25 J 0.23 J 0.32 J
Silver 0.22 39 560 1.6 0.039 J 0.025 U 0.053 J 0.029 J 0.031 J 0.052 J 0.11 U 0.094 U 0.13 U
Sodium 1,590 -- -- -- NA NA NA NA NA NA 451 J 346 J 470 J
Tin -- 4,700 -- 5,500 0.48 J 0.31 J 0.21 U 0.54 J 0.53 J 0.29 J NA NA NA
Vanadium 144 39 130 180 72 67 76 84 80 86 93 70 90
Zinc 32 2,400 120 680 76 88 41 59 80 82 51 J 53 J 64 J

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PG/G - Picograms per gram

UG/KG - Micrograms per kilogram

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

ES051710192043TPA / 10160001 Page 2 of 2



AOC G
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- ND ND

Semivolatile Organic Compounds (UG/KG)
No Detections -- -- -- ND ND

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000 25,000 30,300
Antimony 5.8 3.1 0.27 0.050 J 0.050 J
Arsenic 1.6 0.39 0.29 0.80 0.84
Barium 147 1,500 82 91 J 190 J
Beryllium 0.27 16 3.2 0.48 0.23
Cadmium 2.2 7.0 0.38 0.020 J 0.040 J
Calcium 8,840 -- -- 3,110 J 23,800 J
Chromium 72 0.29 0.00083 20 J 27 J
Cobalt 16 2.3 0.49 10 14
Copper 66 310 46 111 J 70 J
Iron 38,100 5,500 640 34,600 37,100
Lead 3.3 400 27 0.99 1.8
Magnesium 3,710 -- -- 6,260 7,740
Manganese 1,630 180 57 857 J 574 J
Nickel 22 160 48 20 J 11 J
Potassium 2,000 -- -- 736 J 2,510 J
Selenium 0.51 39 0.26 0.68 0.15 J
Sodium 2,250 -- -- 2,330 J 1,460 J
Vanadium 144 39 180 142 124
Zinc 32 2,400 680 27 J 34 J

Notes:

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

Table 8-2
Subsurface Soil Detection and Exceedance Results

VEAG-SO06

VEAG-SB06-46-0209

02/25/09

VEAG-SO07

VEAG-SB07-46-0209

02/25/09

Background UTL 
(KTd)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)
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Table 8-3

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: AOC-G

Media: Surface Soil, Subsurface Soil

Historical Function: Pump Station and Chlorination Building at Sewage Lagoons

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds December Max Cancer Screening Non-cancer Screening 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background RSL Exceeds Toxicity Value Toxicity Value (N/T/G) Organ Quotient

Concentration Exceedance Limits KTd KTd Adjusted 100x SL

(1) (2) (3) (3)

AOC-G 7429-90-5 Aluminum 2.2E+04 J 2.20E+04 mg/kg VEAG-SO06 2 / 2 2 / 2 4.98E+00 - 5.67E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Surface Soil 7440-38-2 Arsenic 7.0E-01 J 1.20E+00 mg/kg VEAG-SO07 7 / 7 7 / 7 1.70E-01 - 1.90E-01 1.6E+00 No 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.05 3.1E-06

7440-47-3 Chromium 1.3E+01 J 2.05E+01 J mg/kg VEAG-SO06 7 / 7 7 / 7 1.00E-01 - 1.20E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --
7440-48-4 Cobalt 8.5E+00 J 1.34E+01 J mg/kg VEAG-SO07 7 / 7 7 / 7 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 2.6E+04 2.65E+04 mg/kg VEAG-SO07 2 / 2 2 / 2 1.35E+00 - 1.54E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 5.5E+02 J 1.02E+03 J mg/kg VEAG-SO07 2 / 2 2 / 2 4.40E-01 - 5.00E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.6 --
7440-62-2 Vanadium 6.7E+01 9.34E+01 mg/kg VEAG-SO06 7 / 7 7 / 7 7.00E-02 - 8.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

50-32-8 Benzo(a)pyrene 3.7E-02 J 3.73E-02 J mg/kg CGAGSS02 1 / 7 1 / 7 4.00E-03 - 4.40E-03 -- -- 1.5E-02 ca No 1.5E-02 -- -- -- Max -- -- 2.5E-06
143-50-0 Kepone 9.6E-01 9.56E-01 mg/kg CGAGSS01 1 / 5 1 / 5 -- -- -- 4.9E-02 ca No 4.9E-02 1.8E+01 -- -- Max Renal lesions 0.05 2.0E-05

AOC-G 7429-90-5 Aluminum 2.5E+04 3.0E+04 mg/kg VEAG-SO07 2 / 2 2 / 2 4.72E+00 - 4.95E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.4 --

Subsurface Soil 7440-38-2 Arsenic 8.0E-01 8.4E-01 mg/kg VEAG-SO07 2 / 2 2 / 2 1.60E-01 - 1.70E-01 1.6E+00 No 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

7440-47-3 Chromium 2.0E+01 J 2.7E+01 J mg/kg VEAG-SO07 2 / 2 2 / 2 1.00E-01 - 1.00E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0002 --
7440-48-4 Cobalt 1.0E+01 1.4E+01 mg/kg VEAG-SO07 2 / 2 2 / 2 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.6 3.7E-08
7439-89-6 Iron 3.5E+04 3.7E+04 mg/kg VEAG-SO07 2 / 2 2 / 2 1.28E+00 - 1.34E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.7 --
7439-96-5 Manganese 5.7E+02 J 8.6E+02 J mg/kg VEAG-SO06 2 / 2 2 / 2 4.20E-01 - 4.40E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 1.2E+02 1.4E+02 mg/kg VEAG-SO06 2 / 2 2 / 2 7.00E-02 - 7.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.4 --

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type KTd Soil 0.96 3E-05
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater -- --
(3) Regional Screening Levels for Residential Soil (December 2009). Total Risk 0.96 3E-05

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk
CNS = Central Nervous System

HHRA COPC Summary Table

Qualifier Qualifier

 Minimum  Maximum

Concentration Concentration
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL
Mean 
Ratio

Maximum 
Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Copper -- - -- 7 / 7 40.7 70.7 52.2 10.7 60.1 70.0 1 / 7 1.01 66.0 1 / 7 0.79 1.07 0.86 0.75
Mercury -- - -- 7 / 7 0.024 0.140 0.070 0.046 0.10 0.10 2 / 7 1.40 0.057 3 / 7 1.22 2.46 1.04 0.70
Selenium -- - -- 7 / 7 0.201 0.763 0.494 0.23 0.67 0.52 4 / 7 1.47 0.51 4 / 7 0.97 1.50 1.28 0.95

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Table 8-4
Ecological Risk Assessment Screening Statistics for AOC G Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of 

Detection
Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance
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AOC G
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil 
(Phase I RFI)

Yes Yes

SVOCs Yes Benzo(a)pyrene > RSL within acceptable HH risk range
Benzo(b)fluoranthene > 
SSL

SSLs not realistic predictors of leaching; not detected in 
subsurface soil

Kepone > RSL, SSL within acceptable HH risk range; SSLs not realistic 
predictors of leaching

Pesticides No N/A N/A
Dioxins No N/A N/A

Inorganics Yes Cu > ECO, SSL, BKG mean concentration < ECO; < SSL at a DAF of 3
Hg > ECO, BKG mean concentration < ECO
Se > ECO, SSL, BKG ECO based on plants; no sign of stress to plants; < ECO for 

soil invertebrates; < SSL at a DAF of 3
Surface Soil 

(ESI)
Yes Yes

SVOCs Yes No N/A
Inorganics Yes No N/A

Subsurface Soil 
(ESI)

Yes Yes

Inorganics Yes Ba > SSL, BKG < SSL at a DAF of 3
Cu > SSL, BKG < SSL at a DAF of 3
Se > SSL, BKG < SSL at a DAF of 3

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Table 8-5
Decision Tree Summary

Medium sufficiently 
characterized; no further 
investigation or action for 
medium
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SECTION 9 

PI 4—Former Helicopter Maintenance Area, 
Trenched Area, Disturbed Area, and Bermed 
Areas used for Fuel Bladder Storage 

This section presents the results of the SI/ESI performed at PI 4—Former Helicopter 
Maintenance Area, Trenched Area, and Bermed Areas used for Fuel Bladder Storage.  

9.1 Conceptual Site Model 
The CSM for PI 4 is based on review of historical information such as records, aerial 
photographs, site inspection documentation, and interviews; as well as site-specific data 
collection.  

9.1.1 Site History and Potential Sources of Release 
PI 4 is located on the south side of the main access road leading from the main gate of Camp 
Garcia (Figures 1-2 and 1-3). PI 4 is shown in Figure 9-1. Historical information suggests the 
site comprised a former helicopter maintenance area, trenched area, disturbed areas, and 
bermed area for storage of fuel bladders.  

PI 4 was identified in an aerial photography study completed by ERI (ERI, 2000). The EBS 
identifies the site as a series of trenches and disturbed ground, active between 1959 and 1964 
(NAVFACENGCOM, 2003). Figure 9-1 identifies the locations of the features discussed 
below, based on information identified in aerial photographs and/or presented in the EBS 
Report. The trenches, visible in the 1959 aerial photograph, are reported in the EBS to have 
been covered by 1962. An area of disturbed ground (other than that of the trenches) is 
visible in the 1962 aerial photograph just south of the former helicopter maintenance area. 
Two rectangular bermed areas, identified during interviews conducted during the EBS as 
having been formerly used for fuel bladder storage, are also visible in the 1962 aerial 
photograph, as is the helicopter maintenance area. An area of disturbed ground appears in 
the southeast corner of the trenched area in the 1964 photograph. The interviews and 
records also indicate that barracks and a mess hall were present at PI 4 
(NAVFACENGCOM, 2003), although no buildings are currently present at the site. Based 
on the configuration of the trenches and the presence of the concrete slabs and vault in the 
area of the trenches, it is possible the trenches were associated with a sanitary leach field for 
the barracks and mess. 

During the EBS (2002), two surface soil samples (PI4-1 and PI4-2) were collected within the 
bermed area formerly used for fuel bladder storage, and during the PA/SI (2006), co-located 
surface soil and subsurface soil samples were collected from 15 borings (SO01 through 
SO15), groundwater samples were collected from five monitoring wells (MW01 through 
MW05), and a grab water sample was collected from the concrete vault box, as shown on 
Figure 9-1. The results of screening these data using the decision analysis process are 
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presented in Section 14.3 of the Final PA/SI Report (CH2M HILL, 2008). The conclusion of 
the Final PA/SI Report was that there had not been a CERCLA-related release at the site 
that resulted in contamination of soil at concentrations that would pose a potentially 
unacceptable risk to human or ecological receptors or leaching concern for groundwater. It 
was further concluded that although groundwater contamination did not appear to be 
widespread or at appreciable concentrations, the presence of an MCL exceedance in one 
well warranted additional study. 

Based on the above information, five potential sources of a CERCLA-related release were 
originally identified at PI 4 based on historical activities at the site: (1) former trenches, (2) 
area of disturbed ground south of the helicopter maintenance area, (3) fuel bladder storage 
area, (4) former helicopter maintenance area, and (5) disturbed area in the southeast part of 
trenched area. Each of these areas is identified in Figure 9-1. 

9.1.2 Physical Setting 
The description of the sites physical setting is based on site inspections conducted in 2001 
(recon of PI sites), 2002 (EBS), 2006 (SI), and 2009 (ESI), and on regional information.  

The site slopes gently to the southeast with elevations dropping from about 45 ft amsl to 
approximately 30 ft amsl. The land around PI 4 was at one time maintained as cleared, but 
became re-vegetated since operations ceased. No federally protected species or preferred 
habitats were identified in the area. For more information on the ecological survey, see 
Appendix C of the Final PA/SI Report (CH2M HILL 2008). 

Soil borings at PI 4 encountered primarily dry sands and dry silty sands. For more details on 
the unconsolidated material overlying bedrock, see the site-specific boring logs in Appendix 
D of the Final PA/SI Report (CH2M HILL 2008), and Appendix A of this SI/ESI Report. PI 4 
lies within the KTd formation, which is characterized by plutonic rocks, largely granodiorite 
and quartz diorite. Bedrock cores for MW04 and MW02 encountered granite and some fine 
grained volcanic rock. Bedrock boreholes for MW05 and MW03 encountered granodiorite. 
Bedrock was encountered in the monitoring well borings at between 17 and 28 ft bgs. 
Weathered bedrock was encountered at MW06 and MW07. For more information on the 
bedrock geology see Section 1.4.6.  

There are no surface water bodies at or immediately adjacent to the site. The closest surface 
water body topographically downgradient of the site is Bahia Tapon along the coast, 
approximately ½ mile southeast of the site. Based on water level readings from PI 4 
monitoring wells, groundwater flows as a subdued replica of the topography, through the 
fractured bedrock aquifer toward the southeast (Figure 9-1). For the purposes of generating 
the piezometric surface map, the groundwater levels in wells MW05, MW06, and MW07 
were treated as generally the same level. The difference in elevations between these wells is 
less than an inch, indicating that the piezometric surface in that area is very flat.  

During the 2001 site inspection of PI sites, several man-made structures, including three 
20-ft wide by 50-ft long concrete pads that may be relics of the foundations of historical 
buildings (Figure 14-5, Photo 1 of the Final PA/SI Report (CH2M HILL 2008)), were 
identified at PI 4. The easternmost pad had several sections of 48-inch-diameter reinforced 
concrete pipe (RCP) and pre-cast square manhole access sections stored on it (Figure 4-5, 
Photo 2 of the Final PA/SI Report (CH2M HILL 2008)). A concrete vault, approximately 10-
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ft long by 6-ft wide by 5-ft deep, with the entrance covered by plywood was noted 
approximately 10 feet east of the concrete pads (Figure 14-5, Photo 3 of the Final PA/SI 
Report (CH2M HILL 2008)). Stagnant water was observed inside the vault, which was 
sampled during the PA/SI. A second concrete vault box, approximately 2-ft wide by 4-ft 
long by 3 feet deep, was found approximately 100 ft south of the aforementioned vault 
(Figure 14-5, Photo 4 of the Final PA/SI (CH2M HILL 2008)). Several openings (4-inch 
diameter) were noted at the bottom of the south-facing side of the manhole. As noted 
previously, these vaults may have been associated with a sanitary septic system for the 
barracks and mess potentially located at this site. 

9.2 Sampling Approach and Chemical Constituents Identified 
EBS Surface Soil Sampling 

During the EBS (2002), two surface soil samples were collected within the bermed area 
formerly used for fuel bladder storage. Both samples were analyzed for TPH-DRO and 
TPH-GRO.  

PA/SI Soil and Groundwater Sampling 

During the PA/SI (2006), co-located surface soil and subsurface soil samples were collected 
from 15 borings (SO01 through SO15), groundwater samples were collected from five 
monitoring wells (MW01 through MW05), and a grab water sample was collected from the 
concrete vault box. The surface and subsurface soil samples collected from the six borings in 
the trenched and associated disturbed area were analyzed for TCL VOCs, SVOCs, 
pesticides, and PCBs; and TAL inorganics. The surface and subsurface soil samples collected 
from the two borings in the bermed area were analyzed for TCL VOCs and SVOCs, and 
TAL inorganics. The surface and subsurface soil samples collected from the five borings 
around and within the former helicopter maintenance area were analyzed for TCL VOCs, 
SVOCs, and pesticides; and TAL inorganics. The surface and subsurface soil samples from 
the two borings in the disturbed area south of the helicopter maintenance area were 
analyzed for TCL VOCs, SVOCs, and pesticides; and TAL inorganics. All groundwater 
samples were analyzed for TCL VOCs, SVOCs, pesticides, and PCBs; and TAL inorganics. 
The grab water sample was analyzed for the same parameters as groundwater samples plus 
explosives. 

Because VOCs were detected in several wells (primarily trichloroethene [TCE] above the 
Federal Maximum Contaminant Level [MCL] in well MW-5), the ESI was conducted in 2009 
to determine if current VOC concentrations are consistent with those measured in 2006 and 
to determine the extent of VOC contamination above MCLs up- and downgradient of MW-
5. 

ESI Soil and Groundwater Sampling 

In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), two additional wells were 
installed at PI 4: one approximately 200 ft upgradient and one approximately 200 ft 
downgradient of MW05. The locations of wells MW06 and MW07 (Figure 9-1) were based 
on the results of the synoptic water-level measurements collected from wells MW-1 through 
MW-5 on 12-29-08 and concurred upon during the ERP Technical Subcommittee site visit in 
January 2009.  
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Both new monitoring wells were developed and sampled for TCL VOCs. The five existing 
wells were also sampled for TCL VOCs. For more information on the ESI field activities, see 
Appendix A (site-specific Soil Boring Logs), Appendix C (Monitoring Well Completion 
Diagrams), Appendix D (Well Development Logs, includes EPI04-MW01), Appendix E 
(Groundwater Sampling Data Sheets), and Appendix E (Survey Data) of this SI/ESI Report. 
For more information on the PA/SI field activities see Appendix D (Soil Boring and Rock 
Coring Logs), Appendix H (Well Completion Diagrams), Appendix I (Well Development 
Logs), and Appendix J (Groundwater Sampling Data Sheets) of the Final PA/SI Report 
(CH2M HILL 2008).     

Tables 9-1, 9-2, 9-3, and 9-4 summarize the constituents detected in PI 4 surface soil samples, 
subsurface soil samples, groundwater samples, and vault water sample, respectively, 
collected during the EBS, PA/SI (2006), and ESI (2009), and also identify screening criteria 
exceedances.  

Raw analytical data for the EBS (2002) samples are provided in Appendix F of the 
Environmental Baseline Survey Report (NAVFACENGCOM 2003). Raw analytical data for 
PA/SI (2006) samples are provided in Appendix O of the Final PA/SI Report (CH2M HILL 
2008). Raw analytical data for the ESI (2009) is provided in Appendix K of this SI/ESI 
Report. Note that the groundwater data from the background well for PAOC N (EPAN-
MW02) was used for background comparison for the groundwater data collected at PI 4. PI 
4 is located in the same geologic unit as PAOC N.  

9.3 PI 4 Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 9-1 through 9-4). 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests the site was a former helicopter maintenance area, trenched 
area, disturbed area, and bermed area for storage of fuel bladders. The presence of VOCs in 
PA/SI (2006) groundwater samples suggests a CERCLA-related release occurred at PI 4. 
Therefore, the decision analysis proceeds to Step 2.  

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
EBS (2002) 

Although EBS data were not subject to third-party validation, the data still underwent some 
validation processes. The results of laboratory QA/QC samples were compared to limits 
specified by the analytical methodology and/or laboratory SOPs. At a minimum, these 
QA/QC samples included blanks, calibrations, and MS/MSDs. No QA/QC exceedances 
were noted. These historical data are available for used as reported. 

PA/SI (2006) 

Appendix N, Section N.14 of the Final PA/SI Report (CH2M HILL 2008) discusses the 
evaluation of the PI 4 data quality for those sample collected as part of the PA/SI (2006). As 
detailed in Section N.14, the PI 4 data collected during the PA/SI (2006) are acceptable for 
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use in evaluating aspects of environmental conditions at PI 4, including whether a CERCLA-
related release has occurred and, if so, whether it warrants further investigation or action. 

ESI (2009) 

Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the EBS (2002), PA/SI (2006), and ESI (2009), the following 
inorganics above the background UTLs and non-inorganics were detected by sampling 
event and by medium: 

EBS (2002) Surface Soil 

 TPHs: no detections 

PA/SI (2006) Surface Soil 

 VOCs: acetone, carbon disulfide 

 SVOCs: bis(2-ethylhexyl)phthalate 

 Pesticides: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, delta-BHC, endosulfan I, gamma-chlordane 

 PCBs: aroclor-1260 

 Inorganics above background UTLs: arsenic, barium, calcium, cyanide, lead, 
magnesium, selenium, zinc 

PA/SI (2006) Subsurface Soil 

 VOCs: none detected 

 SVOCs: none detected 

 Pesticides: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, endrin aldehyde, gamma-chlordane 

 PCBs: none detected 

 Inorganics above background UTLs: calcium, copper, lead, magnesium, selenium, zinc 

PA/SI (2006) Groundwater 

 VOCs: chloroform, cis-1,2-DCE, tetrachloroethene (PCE), toluene, TCE 

 SVOCs: none detected 

 Pesticides: none detected 

 PCBs: none detected 
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 Total and dissolved inorganics above background (EPAN MW02): all inorganics 
detected (see Table 9-3) 

PA/SI (2006) Vault Water 

 VOCs: cis-1,2-DCE 

 SVOCs: none detected 

 Pesticides: none detected 

 PCBs: none detected 

 Explosives: none detected 

 Total and dissolved inorganics: all inorganics detected (see Table 14-4) because there is 
no “background” vault water 

ESI (2009) Groundwater 

 VOCs: 1,1-dichloroethene, acetone, carbon disulfide, chloroform, cis-1,2-DCE, PCE, 
toluene, TCE, vinyl chloride 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
Because there are no known records of what the trenches and disturbed area were used for, 
and because the site was also the location of a former helicopter maintenance area, it is 
possible that the constituents detected in PI 4 media are attributable to historic CERCLA-
related releases even though no visual observations of releases were noted during any of the 
site visits. However, the pesticides detected in the surface and subsurface soil samples are 
the same pesticides and of similar concentrations (Table 9-1 and 9-2) detected at other sites 
across east Vieques (see Table O-1 and O-2). For example, 4,4’-DDD, 4,4’-DDE, and 4,4’-
DDT, were detected in PI 4 surface soil samples at concentrations between 2.1 g/kg and 3.1 
g/kg (4,4’-DDD), 1.2 g/kg and 620 g/kg (4,4’-DDE), and 1.4 g/kg and 100 g/kg (4,4’-
DDT), which are similar to the concentrations detected at other sites across east Vieques (i.e., 
0.16 g/kg to 26 g/kg for 4,4’-DDD; 0.08 g/kg to 1,200 g/kg for 4,4’-DDE; and 0.30 
g/kg to 990 g/kg for 4,4’-DDT). Consequently, the pesticides are likely attributable to 
normal pesticide use when the facility was active, not to a CERCLA-related release and are, 
therefore, not considered further in the decision analysis process. However, all other 
detected constituents (i.e., VOCs, SVOCs, PCBs, and inorganics) are further considered in 
the decision analysis process. With respect to the vault water sample (Table 9-4), it is 
important to note that the vault has been removed since the sample was taken, so any 
potential exposure pathway has been eliminated. Therefore, the vault water is not further 
evaluated in the decision analysis process. 

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
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detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by sampling event and by medium. 

PA/SI (2006) Surface Soil 

 VOCs: no exceedances 

 SVOCs: no exceedances 

 Aroclor-1260: one detection (sample SS12) at a concentration (28 μg/kg) above the SSL at 
a DAF of 1 (24 μg/kg) 

 Arsenic: one detection (sample SS01) at a concentration (3.2 mg/kg) above the RSL (0.39 
mg/kg), SSL at a DAF of 1 (0.29 mg/kg), and background UTL (1.6 mg/kg) 

 Barium: one detection (sample SS14) at a concentration (168 mg/kg) above the SSL at a 
DAF of 1 (82 mg/kg) and background UTL (147 mg/kg) 

 Lead: one detection (sample SS01) at a concentration (29 mg/kg) above the SSL at a DAF 
of 1 (27 mg/kg), ecological soil screening value for birds and mammals (11 mg/kg), and 
background UTL (5.4 mg/kg) 

 Selenium: seven detections (samples SS03, SS06, SS08, SS11, SS12, SS13, SS14) at 
concentrations (0.54 mg/kg to 0.78 mg/kg) above the ecological soil screening value for 
plants and invertebrates (0.52 mg/kg), the SSL at a DAF of 1 (0.26 mg/kg) and 
background UTL (0.51 mg/kg). Selenium also exceeded background and the ecological 
soil screening value for birds and mammals in two samples (SS12 and SS14) 

PA/SI (2006) Subsurface Soil 

 Copper: one detection (sample SB11) at concentration (111 mg/kg) above the SSL at a 
DAF of 1 (46 mg/kg) and background UTL (66 mg/kg) 

 Selenium: five detections (samples SB04, SB10, SB11, SB14, SB15) at concentrations (0.54 
mg/kg to 0.74 mg/kg) above the SSL at a DAF of 1 (0.26 mg/kg) and background UTL 
(0.51 mg/kg) 

PA/SI (2006) Groundwater 

 Chloroform: two detections (wells MW02 and MW04) at concentrations (0.99 g/L and 
0.50 g/L, respectively) above the tap water RSL (0.19 g/L) 

 PCE: one detection (well MW05) at a concentration (0.17 g/L) above the tap water RSL 
(0.11 g/L) 

 TCE: one detection (well MW05) at a concentration (9.3 g/L) above the tap water RSL 
(2 g/L) and the MCL (5.0 g/L) 

 Chromium (total): two detections (wells MW04 and MW05) at concentrations (22 g/L 
and 12 g/L, respectively) above the tap water RSL (0.043 g/L) and background (3.6 
g/L) 

 Cobalt (total): one detection (well MW05) at a concentration (2.6 g/L) above the 
adjusted tap water RSL (1.1 g/L) 
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 Vanadium (total and dissolved): detected in MW01, MW02 and MW03 (dissolved) and 
MW01 (total) at concentrations (between 19 g/L and 25 g/L) above the adjusted tap 
water RSL (18 g/L) 

ESI (2009) Groundwater 

 Chloroform: one detection (well MW02) at a concentration (0.40 g/L) above the tap 
water RSL (0.19 g/L) 

 PCE: one detection (well MW05) at a concentration (0.42 g/L) above the tap water RSL 
(0.11 g/L) 

 TCE: one detection (well MW05) at a concentration (17 g/L) above the tap water RSL (2 
g/L) and the MCL (5 g/L) 

 Vinyl Chloride: one detection (well MW06) at a concentration (0.027 g/L) above the tap 
water RSL (0.016 g/L)  

As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 

Soil 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
PI 4. The site is approximately 6 acres in size whereas a residential lot may be approximately 
¾ acre. However, no chemicals in soil were detected above background and RSLs at 
concentrations exceeding 100 times the screening levels (see Table 9-5). Therefore, no hot 
spots were identified and all soil data were merged in the residential evaluation.  

Arsenic was the only constituent detected in a PI 4 soil sample above its human health 
screening level and its background UTL. Arsenic was detected in only 1 of 15 surface soil 
samples (and none of the subsurface soil samples) above background and its RSL (0.39 
mg/kg), at a concentration of 3.2 mg/kg. Based on the maximum detected concentration, 
the HI is 0.1 and the ELCR is 8 x 10-6 (see Table 9-5), which are within EPA acceptable levels, 
and arsenic would not be identified as a risk driver. 

Six additional constituents (aluminum, chromium, cobalt, iron, manganese, and vanadium) 
were detected in soil above human health screening levels but below background UTLs. 
Based on the historical source of potential releases identified at the site (see Section 9-1) and 
the environmental conditions on Vieques (see Appendix R), the form of chromium expected 
to be present at the site is Cr3+, especially considering its detected concentrations are within 
background levels. Based on maximum detected concentrations of arsenic and the six 
additional constituents, the cumulative maximum target organ-specific HI is 0.8 and the 
ELCR is 8 x 10-6 (see Table 9-5). Consequently, there is not a concern for potential 
cumulative effects from multiple constituents in soil. 
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Groundwater 
Four organic constituents (chloroform, PCE, TCE, and vinyl chloride) and one inorganic 
(chromium) were detected in groundwater at concentrations above human health screening 
levels. 

 Chloroform – detected above its RSL (0.19 g/L) in 3 of 12 samples, at a maximum 
concentration of 0.99 g/L. Based on the maximum detected concentration, the HI is 
0.008 and the ELCR is 5 x 10-6, which are within EPA acceptable levels. Therefore, 
chloroform would not be identified as a risk driver. 

 PCE – detected above its RSL (0.11 g/L) in 2 of 12 samples, at a maximum 
concentration of 0.42 g/L. Based on the maximum detected concentration, the HI is 
0.002 and the ELCR is 4 x 10-6, which are within EPA acceptable levels. Therefore, PCE 
would not be identified as a risk driver. In addition, detected concentrations are less 
than the MCL (5 g/L). 

 TCE – detected above its RSL (2 g/L) in 2 of 12 samples, at a maximum concentration 
of 17 g/L. Based on the maximum detected concentration, the ELCR is 9 x 10-6, which is 
within EPA’s acceptable risk range. Therefore, TCE would not be identified as a risk 
driver. However, the maximum detected concentration exceeds the MCL (5 g/L). 

 Vinyl chloride – detected above its RSL (0.016 g/L) in 1 of 12 samples, at a 
concentration of 0.027 g/L. Based on the maximum detected concentration, the HI is 
0.0004 and the ELCR is 2 x 10-6; the levels are within EPA acceptable levels and vinyl 
chloride would not be identified as a risk driver. In addition, detected concentrations are 
less than the MCL (2 g/L). 

 Chromium - detected above its RSL (0.043 g/L based on Cr6+) in all samples (total and 
dissolved), at a maximum concentration of 22.3 g/L; detected concentrations are less 
than the MCL (100 g/L). Based on the maximum “total” concentration and the 
expected form of chromium (Cr3+) at the site, the HI is 0.0004 which is within the EPA 
acceptable level, and chromium would not be identified as a risk driver. Additionally, 
all chromium detections in soil are below the background UTL, which indicates that the 
presence of chromium in groundwater is attributable to background. 

Two additional constituents (cobalt and vanadium) were detected in groundwater above 
human health screening levels but below background. Based on the maximum detected 
concentrations of chloroform, PCE, TCE, vinyl chloride, chromium, and the two additional 
constituents, the cumulative maximum target organ-specific HI is 0.2 and the ELCR is  2 x 
10-5 (see Table 9-5). Because the cumulative ELCR and target organ-specific HIs are within 
EPA acceptable levels, effects from multiple chemicals in groundwater are not a concern. 
However, as noted previously, the maximum detected concentration of TCE exceeds its 
MCL. 

Cumulative Soil and Groundwater 
Potential cumulative risks from both residential soil and groundwater exposures were 
evaluated. As indicated on Table 9-5, the cumulative ELCR is 3 x 10-5 and the maximum 
target organ-specific HI is 0.9. Because the cumulative ELCR and target organ-specific HIs 
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do not exceed EPA acceptable levels, effects from multiple chemicals in soil and 
groundwater are not a concern. 

Ecological Evaluation 
Two inorganics (lead and selenium) exceeded ecological screening values and background 
UTLs in at least one surface soil sample collected at the site (Table 9-1). Based on site size 
and habitat characteristics, exposure of bioaccumulative chemicals to upper trophic level 
receptors (birds and mammals) was considered in addition to direct exposure of all detected 
chemicals to soil organisms (plants and invertebrates). Accordingly, the results of screening 
value exceedances for each of these receptor groups are evaluated.  

Selenium exceeded soil screening values for soil organisms (plants and invertebrates). This 
constituent does not pose an unacceptable risk to plants and invertebrates based upon the 
following: 

 The site is overgrown with vegetation, with no signs of stressed vegetation. 

 Selenium exceeded the soil ecological screening value in 7 of 15 samples at a maximum 
HQ of 1.50 (Table 9-6). Although the background UTL for selenium in this soil type is 
0.51 mg/kg, selenium concentrations up to 1.3 mg/kg were detected during the East 
Vieques background soil inorganics investigation in nearby soil types (CH2M HILL, 
2007b). This suggests that the selenium concentrations detected at PI-4 (maximum of 
0.78 mg/kg) may be within the range of background. Further, the screening value (0.52 
mg/kg) is based upon potential impacts to plants. The site is heavily vegetated, with no 
apparent impacts to the terrestrial plant community. Maximum concentrations are less 
than soil screening values based upon other receptors (e.g., 4.10 mg/kg for soil 
invertebrates). 

Lead and selenium exceeded screening values (Eco SSLs) protective of upper trophic level 
organisms. Neither of these constituents poses an unacceptable risk to birds and mammals 
based upon the following: 

 Lead exceeded background and the Eco SSL for birds (11 mg/kg) in 1 of 15 samples. 
Food web HQs (and calculations) based upon maximum (screening) and mean 
(baseline) lead exposure doses for each target receptor are listed in Tables 9-7 through 9-
10. Based upon a comparison to NOAELs, the maximum exposure dose HQs exceeded 
one for the Indian mongoose and pearly-eyed thrasher. However, the mean exposure 
dose HQs were less than one for all receptors. Based on these results, lead does not pose 
an unacceptable risk to upper trophic level receptors based upon the decision rule in the 
ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is less than 
one for all receptors). 

 Selenium exceeded background and the Eco SSL for mammals (0.63 mg/kg) in 2 of 15 
samples. Food web HQs and calculations for each target receptor are listed in Tables 9-7 
through 9-10. Based upon a comparison to NOAELs, the maximum exposure dose HQs 
exceeded one for the Norway rat, but the mean exposure dose HQ was less than one. 
Based on these results, selenium does not pose an unacceptable risk to upper trophic 
level receptors based upon the decision rule in the ERA protocol (acceptable risk if the 
mean exposure HQ based on the MATC is less than one for all receptors). 
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Additional Comparisons 
In surface soil, there was one detection each of aroclor-1260 (SS12), arsenic (SS01), barium 
(SS14), and lead (SS01) above the SSL at a DAF of 1 and background UTL. However, none of 
these constituents was detected in the subsurface soil at the same location or any other 
location above the SSL at a DAF of 1 and background UTL. Further, aroclor-1260, arsenic, 
and lead were not detected in groundwater, and barium was detected in groundwater 
below its adjusted tap water RSL and MCL. Also in surface soil, selenium was detected at 
seven locations above the SSL at a DAF of 1 and background UTL. However, at five of the 
seven locations, it was not detected in the associated subsurface sample at a concentration 
above the SSL. Further, selenium was not detected in groundwater above its adjusted tap 
water RSL or MCL. The only other inorganic constituent detected at a concentration above 
its SSL at a DAF of 1 and background UTL is copper, in one subsurface sample (SB11). 
Similar to the other inorganics, copper was not detected in groundwater above its adjusted 
tap water RSL or MCL. The above information indicates that the SSLs at a DAF of 1 for the 
inorganic constituents detected at PI 4 are not representative predictors of leaching to 
groundwater.  

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely sources of CERCLA-related releases are the former trenched areas, the former 
fuel bladder storage areas, the formerly visibly disturbed area, and the former helicopter 
maintenance area. Based on this information, multiple soil and groundwater samples were 
collected at each/downgradient of these areas during the SI. The soil data collected during 
the SI indicated the potential source areas were sufficiently characterized, pending 
confirmation during the ESI that groundwater data upgradient and downgradient of well 
MW-05 did not suggest there was a yet-defined source area in soil. Data from the 
monitoring wells installed upgradient and downgradient of well MW-05 during the ESI 
indicate not only that there is no undefined soil source area in the vicinity of well MW-05, 
but that the groundwater contamination in this area is relatively localized and that there is 
no wide-spread groundwater contamination above risk-based and MCL-based criteria at the 
site. However, the TCE concentration in well MW-05 remained above its MCL during the 
ESI sampling. Therefore, although the existing data suggest the site has been sufficiently 
characterized, additional data collection due to the MCL exceedance is recommended, as 
discussed in Section 9.4. 

9.4 Conclusions and Recommendations 
Table 9-11 summarizes the results of the decision analysis for PI 4, which indicates there has 
not been a CERCLA-related release at the site that has resulted in contamination of soil at 
concentrations that would pose a potentially unacceptable risk to human or ecological 
receptors or leaching concern for groundwater. Although several inorganic and non-
inorganic constituents were detected in surface and subsurface soil, all but one detection of 
arsenic and several detections of selenium in surface soil are below human health and/or 
ecological screening criteria and background. Further, pesticide detections at the site are 
consistent with normal pesticide application associated with maintenance of the historical 
facilities present at the site. Therefore, no further investigation or action is recommended for 



SITE INSPECTION/EXPANDED SITE INSPECTION REPORT 

9-12 ES051710192043TPA / 10160001 

soil at the site. In addition, the inorganics data for groundwater (in conjunction with the soil 
inorganics data) suggest there has not been a CERCLA-related release at the site that has 
resulted in inorganics contamination of groundwater at concentrations that would pose a 
potentially unacceptable risk over that of background. Therefore, no further investigation or 
action is recommended for groundwater inorganics at the site. 

As stated in Step 7 of the decision analysis presented in Section 9.3, low (with respect to 
screening criteria) concentrations of VOCs were detected in groundwater and the area of 
contamination is relatively small (i.e., adequately bounded by an upgradient well and a 
downgradient well). In addition, the data between the two rounds are very similar (i.e., 
small concentration differences may simply be due to seasonal or other normal 
fluctuations). Therefore, to help distinguish increasing/decreasing trends from normal 
fluctuations, an additional round of sampling of well MW-05 is proposed. Because VOCs 
have been detected in other site wells, it is recommended that all wells at the site be 
included in the next round of sampling for TCL VOCs to aid in understanding site-wide 
trends or fluctuations. If the data from the next round of sampling suggest a concentrations 
may be decreasing (primarily with respect to the MCL exceedance in MW-05), then an 
additional round or rounds of sampling may be proposed to determine if MCLs can be 
achieved. If the data from the next round of sampling suggest VOC concentrations are stable 
or increasing, then the appropriate path forward for decision making for the site will be 
proposed. It is further proposed that the aforementioned additional investigative activities 
be conducted in accordance with the Final SI/ESI SAP (CH2M HILL, 2009b).  

 



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- 6,100,000 -- 4,500 NA NA 13 U 10 U 28 J 12 U 11 U 11 U 10 U 10 U 10 U 11 U 10 U
Carbon disulfide -- 82000 -- 310 NA NA 13 U 10 U 10 J 12 U 11 U 11 U 10 U 10 U 10 U 11 U 10 U

Semivolatile Organic Compounds (UG/KG)
bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400 NA NA 370 UJ 360 U 350 U 350 U 350 U 350 U 360 U 370 U 350 U 350 U 370 U

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- 2,000 21 66 NA NA 3.7 U 3.6 U 3.5 U 3.5 U 3.5 U 3.5 U 2.1 J 3.1 J 3.5 U 3.5 U 3.7 U
4,4'-DDE -- 1,400 21 47 NA NA 3.8 2.2 J 12 1.2 J 2.7 J 4.7 620 36 29 27 9.1
4,4'-DDT -- 1,700 21 67 NA NA 1.4 J 3.6 U 3.1 J 3.5 U 1.4 J 27 100 7.8 3.1 J 5.3 1.4 J
Aroclor-1260 -- 220 8,000 24 NA NA NA NA NA 35 U NA NA NA NA 35 U 35 U 37 U
delta-BHC -- 270 226 0.22 NA NA 1.9 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 0.75 J 1.9 U 1.8 U 1.8 U 1.9 U
Endosulfan I -- 37,000 6.32 3,000 NA NA 1.9 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 3.7 U 1.9 U 1.8 U 1.8 U 1.9 U
gamma-Chlordane -- 1,600 11 140 NA NA 0.69 J 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.0 J 1.9 U 1.8 U 1.8 U 0.79 J

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000 NA NA 5,720 J 9,040 J 7,450 J 8,220 6,770 J 6,930 J 6,100 J 8,540 J 12,200 12,300 9,970 J
Antimony 5.8 3.1 0.27 0.27 NA NA 6.7 U 6.5 U 6.4 U 6.4 U 6.4 U 6.4 U 6.6 U 6.7 U 0.62 J 0.75 J 6.8 U
Arsenic 1.6 0.39 18 0.29 NA NA 3.2 J 1.1 U 1.1 U 0.35 J 1.1 U 1.1 U 1.1 U 1.1 U 0.58 J 0.39 J 1.1 U
Barium 147 1,500 330 82 NA NA 33 J 45 J 52 J 56 53 J 53 J 52 J 51 J 57 58 65 J
Beryllium 0.27 16 21 3.2 NA NA 0.55 U 0.54 U 0.53 U 0.53 U 0.53 U 0.53 U 0.55 U 0.56 U 0.039 J 0.53 U 0.56 U
Cadmium 2.2 7.0 0.36 0.38 NA NA 0.55 U 0.54 U 0.53 U 0.53 U 0.53 U 0.53 U 0.55 U 0.56 U 0.15 J 0.53 U 0.56 U
Calcium 8,840 -- -- -- NA NA 171,000 J 15,400 J 7,200 J 2,770 2,700 J 2,850 J 4,610 J 7,410 J 5,290 6,860 10,000 J
Chromium 72 0.29 26 0.00083 NA NA 14 J 13 J 10 J 9.1 9.0 J 8.8 J 10 J 10 J 7.2 8.3 12 J
Cobalt 16 2.3 13 0.49 NA NA 5.6 U 8.3 J 9.0 J 9.7 9.1 J 9.8 J 8.3 J 9.1 J 13 13 9.6 J
Copper 66 310 28 46 NA NA 20 J 44 J 32 J 33 37 J 38 J 39 J 39 J 35 36 43 J
Cyanide 0.33 160 15.8 2.0 NA NA 0.54 J 2.7 U 2.7 U 0.72 J 2.7 U 2.7 U 2.7 U 2.8 U 2.6 U 2.7 U 2.8 U
Iron 38,100 5,500 -- 640 NA NA 14,200 J 16,100 J 15,000 J 13,600 14,100 J 14,200 J 14,400 J 16,000 J 24,700 24,100 17,300 J
Lead 5.4 400 11 27 NA NA 29 J 7.3 J 4.1 J 2.7 J 3.2 J 2.7 J 7.6 J 6.8 J 5.0 2.9 3.5 J
Magnesium 3,710 -- -- -- NA NA 27,000 J 5,030 J 1,770 J 1,510 1,430 J 1,540 J 1,380 J 2,070 J 8,730 7,820 4,000 J
Manganese 1,630 180 220 57 NA NA 265 J 444 J 567 J 584 572 J 573 J 514 J 365 J 549 540 432 J
Nickel 22 160 38 48 NA NA 5.3 J 7.2 J 4.3 U 4.3 U 4.3 U 4.2 U 4.4 U 4.5 U 4.3 J 4.7 J 5.6 J
Potassium 5,270 -- -- -- NA NA 805 J 950 J 849 J 1,150 J 1,040 J 1,030 J 753 J 823 J 1,500 J 1,630 J 1,030 J
Selenium 0.51 39 0.52 0.26 NA NA 7.8 U 3.8 UJ 0.55 J 3.7 U 0.38 J 0.45 J 0.54 J 0.44 J 0.59 J 3.7 U 4.0 UJ
Vanadium 144 39 7.8 180 NA NA 38 J 50 J 56 J 50 51 J 51 J 56 J 58 J 65 64 64 J
Zinc 32 2,400 46 680 NA NA 24 J 27 J 17 J 17 J 20 J 18 J 39 J 23 J 29 29 19 J

Total Petroleum Hydrocarbons (MG/KG)
No Detections -- -- -- -- ND ND NA NA NA NA NA NA NA NA NA NA NA

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

Table 9-1
Surface Soil Detection and Exceedance Results
PI-4
Site Inspection/Expanded Site Inspection Report

EPI04-SO01

EPI04-SS01-0001

01/26/06

EPI04-SO02

EPI04-SS02-0001

01/26/06

EPI04-SO06

EPI04-SS06-0001

01/26/06

EPI04-SO03

EPI04-SS03-0001

01/26/06

EPI04-SO04

EPI04-SS04-0001

01/26/06

EPI04-SS08P-0001

01/25/06

EPI04-SS05-0001

01/26/06

EPI04-SS05P-0001

01/26/06

EPI04-SO07

EPI04-SS07-0001

01/25/06

EPI04-SS08-0001

01/25/06

EPI04-SO09

EPI04-SS09-0001

01/24/06

EPI04-SO05 EPI04-SO08VNTR-PI4-1

VNTR-PI4-1

12/17/02

VNTR-PI4-2

VNTR-PI4-2

12/17/02

Exceeds Background UTL

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- 6,100,000 -- 4,500
Carbon disulfide -- 82000 -- 310

Semivolatile Organic Compounds (UG/KG)
bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- 2,000 21 66
4,4'-DDE -- 1,400 21 47
4,4'-DDT -- 1,700 21 67
Aroclor-1260 -- 220 8,000 24
delta-BHC -- 270 226 0.22
Endosulfan I -- 37,000 6.32 3,000
gamma-Chlordane -- 1,600 11 140

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000
Antimony 5.8 3.1 0.27 0.27
Arsenic 1.6 0.39 18 0.29
Barium 147 1,500 330 82
Beryllium 0.27 16 21 3.2
Cadmium 2.2 7.0 0.36 0.38
Calcium 8,840 -- -- --
Chromium 72 0.29 26 0.00083
Cobalt 16 2.3 13 0.49
Copper 66 310 28 46
Cyanide 0.33 160 15.8 2.0
Iron 38,100 5,500 -- 640
Lead 5.4 400 11 27
Magnesium 3,710 -- -- --
Manganese 1,630 180 220 57
Nickel 22 160 38 48
Potassium 5,270 -- -- --
Selenium 0.51 39 0.52 0.26
Vanadium 144 39 7.8 180
Zinc 32 2,400 46 680

Total Petroleum Hydrocarbons (MG/KG)
No Detections -- -- -- --

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

Table 9-1
Surface Soil Detection and Exceedance Results
PI-4
Site Inspection/Expanded Site Inspection Report

Exceeds Background UTL

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

10 U 11 U 10 U 12 U 14 U 14 U
10 U 11 U 10 U 12 U 14 U 14 U

360 U 360 U 360 U 370 U 130 J 360 U

3.6 U 3.6 U 3.6 U 3.7 U NA NA
84 26 180 5.9 NA NA
2.8 J 3.6 22 3.7 U NA NA
36 U 36 U 28 J 37 U NA NA
1.8 U 1.8 U 1.8 U 1.9 U NA NA

0.44 J 1.8 U 1.8 U 1.9 U NA NA
1.8 U 1.8 U 1.8 U 0.57 J NA NA

8,820 J 10,800 8,290 8,590 J 13,300 14,400
6.5 U 0.82 J 0.58 J 6.6 U 6.6 U 6.6 U
1.1 U 1.1 U 1.1 U 1.1 U 0.83 J 0.86 J
57 J 81 63 63 J 168 99

0.54 U 0.54 U 0.070 J 0.55 U 0.55 U 0.55 U
0.54 U 0.54 U 0.11 J 0.55 U 0.55 U 0.55 U

10,900 J 11,200 6,060 11,000 J 21,100 12,500
12 J 13 9.6 13 J 14 14
9.2 J 11 9.1 12 J 15 10
34 J 42 32 32 J 53 51
2.7 U 2.7 U 2.7 U 2.8 U 0.23 J 2.7 U

15,900 J 19,200 15,900 16,900 J 20,100 20,200
3.9 J 6.6 2.8 3.4 J 2.3 J 2.0 J

2,910 J 3,720 2,720 2,870 J 4,590 4,600
501 J 638 536 707 J 968 427
4.7 J 5.7 J 4.6 J 5.2 J 8.2 7.1

1,120 J 1,540 J 1,030 J 1,110 J 2,420 J 1,590 J
3.8 U 0.56 J 0.68 J 0.61 J 0.78 J 3.8 U
62 J 73 54 69 J 86 78
19 J 27 20 14 J 25 J 27 J

NA NA NA NA NA NA

01/24/06

EPI04-SO10

EPI04-SS10-0001

01/24/06

EPI04-SO15

EPI04-SS15-0006

01/31/06

EPI04-SO13

EPI04-SS13-0001

01/25/06

EPI04-SO14

EPI04-SS14-0006

01/31/06

EPI04-SO11

EPI04-SS11-0001

01/25/06

EPI04-SO12

EPI04-SS12-0001

ES051710192043TPA / 10160001 Page 2 of 2



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- ND ND ND ND ND ND ND ND ND ND ND ND ND

Semivolatile Organic Compounds (UG/KG)
No Detections -- -- -- ND ND ND ND ND ND ND ND ND ND ND ND ND

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- 2,000 66 3.5 U 3.4 U 3.5 U 3.8 U 3.5 U 3.7 U 1.2 J 3.5 U 3.5 U 0.89 J 3.6 U 3.8 U 3.5 U
4,4'-DDE -- 1,400 47 3.5 U 3.4 U 1.5 J 3.8 U 3.5 U 2.7 J 1.1 J 71 47 44 50 0.79 J 220
4,4'-DDT -- 1,700 67 3.5 U 3.4 U 3.5 U 3.8 U 3.5 U 2.2 J 3.7 U 8.5 11 56 1.9 J 3.8 U 6.1
Endrin aldehyde -- 1,800 81 3.5 U 3.4 U 3.5 U 3.8 U 3.5 U 3.7 U 3.7 U 1.5 J 3.5 U 3.5 U 3.6 U 3.8 U 3.5 U
gamma-Chlordane -- 1,600 140 0.49 J 0.45 J 1.8 U 2.0 U 0.65 J 0.50 J 0.48 J 1.8 U 1.8 U 1.8 U 1.1 J 1.9 U 1.8 U

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000 9,060 J 6,660 J 7,240 J 7,350 7,370 J 12,400 J 8,380 J 8,620 8,000 12,000 12,200 J 16,700 9,980
Antimony 5.8 3.1 0.27 6.4 U 6.3 U 6.3 U 6.9 U 6.3 U 6.7 U 6.7 U 0.52 J 0.44 J 0.61 J 6.5 U 0.79 J 0.60 J
Arsenic 1.6 0.39 0.29 1.1 U 1.0 U 1.1 U 1.2 U 1.0 U 1.1 U 1.1 U 0.54 J 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
Barium 147 1,500 82 47 J 42 J 45 J 52 44 J 84 J 56 J 47 42 61 75 J 106 58
Beryllium 0.27 16 3.2 0.53 U 0.52 U 0.52 U 0.58 U 0.53 U 0.56 U 0.56 U 0.53 U 0.53 U 0.54 U 0.54 U 0.56 U 0.034 J
Cadmium 2.2 7.0 0.38 0.53 U 0.52 U 0.52 U 0.58 U 0.53 U 0.56 U 0.56 U 0.53 U 0.53 U 0.54 U 0.54 U 0.56 U 0.079 J
Calcium 8,840 -- -- 14,100 J 2,050 J 3,180 J 2,760 2,310 J 3,040 J 2,550 J 2,980 2,970 4,750 9,410 J 5,060 2,810
Chromium 72 0.29 0.00083 16 J 11 J 11 J 11 11 J 12 J 11 J 9.6 11 12 J 13 J 18 14
Cobalt 16 2.3 0.49 7.9 J 8.1 J 7.5 J 7.7 7.4 J 11 J 9.3 J 9.3 8.0 10 J 9.5 J 16 11
Copper 66 310 46 45 J 39 J 45 J 42 49 J 58 J 48 J 39 40 44 39 J 111 44
Cyanide 0.89 160 2.0 2.7 U 2.6 U 2.6 U 2.9 U 2.6 U 2.8 U 2.8 U 2.6 U 2.7 U 2.7 U 2.7 U 2.8 U 2.7 U
Iron 38,100 5,500 640 21,400 J 15,000 J 17,100 J 15,700 16,800 J 20,500 J 18,500 J 17,600 17,600 17,800 18,300 J 30,000 18,700
Lead 3.3 400 27 1.6 J 1.1 J 2.3 J 1.4 J 1.0 U 1.4 J 1.5 J 1.2 1.1 4.3 J 1.6 J 1.8 1.5
Magnesium 3,710 -- -- 4,890 J 2,580 J 2,360 J 2,510 2,930 J 3,250 J 3,080 J 4,020 3,330 3,900 3,110 J 7,810 2,930
Manganese 1,630 180 57 308 J 322 J 309 J 395 374 J 504 J 594 J 382 368 441 445 J 730 499
Nickel 22 160 48 6.6 J 5.8 J 4.5 J 5.0 5.9 J 9.7 J 6.7 J 4.6 J 4.4 J 5.9 J 5.3 J 12 J 6.7 J
Potassium 2,000 -- -- 531 U 523 U 526 U 577 U 527 U 555 U 556 U 805 J 715 J 858 J 1,050 J 806 J 670 J
Selenium 0.51 39 0.26 3.7 U 3.7 U 3.7 U 0.54 J 3.7 U 0.49 J 3.9 U 3.7 U 3.7 U 3.8 U 0.59 J 0.74 J 3.8 U
Sodium 2,250 -- -- 470 J 523 U 526 U 577 U 527 U 555 U 556 U 528 U 532 U 538 U 542 U 565 U 540 U
Vanadium 144 39 180 99 J 60 J 66 J 62 63 J 70 J 75 J 59 62 62 67 J 113 73
Zinc 32 2,400 680 19 14 J 15 J 16 J 18 J 17 J 17 J 14 14 18 J 17 J 38 17

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Table 9-2
Subsurface Soil Detection and Exceedance Results
PI-4
Site Inspection/Expanded Site Inspection Report

EPI04-SO01

EPI04-SB01-0406

01/26/06

EPI04-SO02

EPI04-SB02-0406

01/26/06

EPI04-SO03

EPI04-SB03-0406

01/26/06

EPI04-SO04

EPI04-SB04-0406

01/26/06

EPI04-SO05

EPI04-SB05-0406

01/26/06

EPI04-SO06

EPI04-SB06-0406

01/26/06

EPI04-SO07

EPI04-SB07-0406

01/25/06

EPI04-SB08P-0406

01/25/06

EPI04-SO08

EPI04-SB08-0406

01/25/06

EPI04-SO09

EPI04-SB09-0406

01/24/06

EPI04-SO11

EPI04-SB11-0406

01/25/06

EPI04-SB12-0406

01/24/06

EPI04-SO12EPI04-SO10

EPI04-SB10-0406

01/24/06
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- --

Semivolatile Organic Compounds (UG/KG)
No Detections -- -- --

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- 2,000 66
4,4'-DDE -- 1,400 47
4,4'-DDT -- 1,700 67
Endrin aldehyde -- 1,800 81
gamma-Chlordane -- 1,600 140

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000
Antimony 5.8 3.1 0.27
Arsenic 1.6 0.39 0.29
Barium 147 1,500 82
Beryllium 0.27 16 3.2
Cadmium 2.2 7.0 0.38
Calcium 8,840 -- --
Chromium 72 0.29 0.00083
Cobalt 16 2.3 0.49
Copper 66 310 46
Cyanide 0.89 160 2.0
Iron 38,100 5,500 640
Lead 3.3 400 27
Magnesium 3,710 -- --
Manganese 1,630 180 57
Nickel 22 160 48
Potassium 2,000 -- --
Selenium 0.51 39 0.26
Sodium 2,250 -- --
Vanadium 144 39 180
Zinc 32 2,400 680

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Table 9-2
Subsurface Soil Detection and Exceedance Results
PI-4
Site Inspection/Expanded Site Inspection Report

ND ND ND ND

ND ND ND ND

3.8 U NA NA NA
3.8 U NA NA NA
3.8 U NA NA NA
3.8 U NA NA NA
2.0 U NA NA NA

10,100 J 6,820 6,950 11,900
6.9 U 0.20 J 0.27 J 0.32 J
1.2 U 1.0 U 1.0 U 1.1 U
69 J 52 J 46 J 63 J

0.58 U 0.52 U 0.52 U 0.54 U
0.58 U 0.52 U 0.52 U 0.54 U

4,530 J 3,080 3,900 3,740
12 J 10 J 9.1 J 11 J
12 J 7.6 J 7.6 J 11 J
56 J 41 J 42 J 66 J
2.9 U 2.6 U 2.6 U 0.21 J

18,700 J 14,600 13,900 18,100
1.5 J 1.0 J 1.2 J 1.4 J

4,900 J 2,340 2,450 3,550
626 J 367 J 328 J 507 J
8.8 J 4.6 J 4.5 J 6.0 J
883 J 521 U 519 U 742
4.0 U 0.54 J 0.57 J 0.71 J
636 J 521 U 519 U 539 U
76 J 56 J 51 J 61 J
23 J 20 J 17 J 20 J

EPI04-SO15

EPI04-SB15-0406

02/14/0601/25/06

EPI04-SO14

EPI04-SB14-0406

02/14/06

EPI04-SB14P-0406

02/14/06

EPI04-SO13

EPI04-SB13-0406

ES051710192043TPA / 10160001 Page 2 of 2



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)
1,1-Dichloroethene -- 34 7.0 0.50 U 0.050 U 0.50 U 0.050 U 0.50 U 0.050 U 0.50 U 0.050 U 0.50 U 0.017 J 0.018 J 0.050 U 0.050 U
Acetone -- 2,200 -- 5.0 U 6.0 U 5.0 U 6.0 U 5.0 U 6.0 U 5.0 U 390 5.0 U 6.0 U 6.0 U 10 U 22
Carbon disulfide -- 100 -- 0.50 U 1.0 U 0.50 U 1.0 U 0.50 U 1.0 U 0.50 U 1.0 0.50 U 1.0 U 1.0 U 1.0 U 1.0 U
Chloroform -- 0.19 80 0.50 U 1.0 U 0.99 0.40 J 0.50 U 1.0 U 0.50 1.0 U 0.50 U 1.0 U 1.0 U 1.0 U 1.0 U
cis-1,2-Dichloroethene -- 37 70 0.50 UJ 1.0 U 0.50 U 1.0 U 0.50 UJ 1.0 U 0.50 U 1.0 U 0.19 J 1.0 U 1.0 U 1.0 U 1.0 U
Tetrachloroethene -- 0.11 5.0 0.50 U 0.050 U 0.50 U 0.050 U 0.50 U 0.050 U 0.50 U 0.050 U 0.17 J 0.40 J 0.42 0.025 J 0.050 U
Toluene -- 230 1,000 0.12 J 1.0 U 0.50 U 1.0 U 0.50 U 1.0 U 0.11 J 1.0 U 0.50 U 1.0 U 1.0 U 1.0 U 1.0 U
Trichloroethene -- 2 5.0 0.48 J 1.0 U 0.50 U 1.0 U 0.50 U 1.0 U 0.50 U 1.0 U 9.3 17 17 1.0 U 1.0 U
Vinyl chloride -- 0.016 2.0 0.50 U 0.15 U 0.50 U 0.15 U 0.50 U 0.15 U 0.50 U 0.15 U 0.50 U 0.15 UJ 0.15 U 0.027 J 0.15 U

Semivolatile Organic Compounds (UG/L)
No Detections -- -- -- ND NA ND NA ND NA ND NA ND NA NA NA NA

Pesticide/Polychlorinated Biphenyls (UG/L)
No Detections -- -- -- ND NA ND NA ND NA ND NA ND NA NA NA NA

Total Metals (UG/L)
Aluminum 263 3,700 -- 200 U NA 265 NA 200 U NA 200 U NA 794 NA NA NA NA
Barium 200 730 2,000 200 U NA 200 U NA 200 U NA 200 U NA 272 NA NA NA NA
Calcium 144,000 -- -- 110,000 NA 111,000 NA 80,500 NA 146,000 NA 416,000 NA NA NA NA
Chromium 3.6 J 0.043 100 1.3 J NA 1.3 J NA 1.8 J NA 22 NA 12 NA NA NA NA
Cobalt 50 U 1.1 -- 50 U NA 0.41 J NA 0.41 J NA 50 U NA 2.6 J NA NA NA NA
Copper 25 U 150 1,300 12 J NA 25 U NA 25 U NA 25 U NA 25 U NA NA NA NA
Iron 198 2,600 -- 100 U NA 205 NA 100 U NA 213 NA 1,280 NA NA NA NA
Magnesium 75,600 -- -- 86,800 NA 83,800 NA 51,500 NA 169,000 NA 346,000 NA NA NA NA
Manganese 8.0 J 88 -- 87 NA 21 NA 8.1 J NA 65 NA 63 NA NA NA NA
Nickel 2.4 J 73 -- 1.7 J NA 1.3 J NA 1.6 J NA 18 J NA 7.2 J NA NA NA NA
Potassium 1,780 J -- -- 2,260 J NA 5,000 U NA 5,000 U NA 5,000 U NA 5,000 U NA NA NA NA
Selenium 35 U 18 50 2.7 J NA 2.1 J NA 2.3 J NA 2.8 J NA 35 U NA NA NA NA
Sodium 323,000 -- -- 260,000 NA 273,000 NA 245,000 NA 344,000 NA 477,000 NA NA NA NA
Vanadium 50 U 18 -- 22 J NA 50 U NA 50 U NA 50 U NA 50 U NA NA NA NA

Dissolved Metals (UG/L)
Aluminum, Dissolved 200 U 3,700 -- 200 U NA 235 NA 200 U NA 200 U NA 200 U NA NA NA NA
Barium, Dissolved 200 U 730 2,000 57 J NA 87 J NA 91 J NA 191 J NA 273 NA NA NA NA
Cadmium, Dissolved 5.0 U 1.8 5.0 5.0 U NA 0.15 J NA 5.0 U NA 5.0 U NA 5.0 U NA NA NA NA
Calcium, Dissolved 139,000 -- -- 114,000 NA 120,000 NA 82,100 NA 151,000 NA 422,000 NA NA NA NA
Chromium, Dissolved 10 U 0.043 100 0.88 J NA 0.81 J NA 0.77 J NA 2.4 J NA 1.2 J NA NA NA NA
Cobalt, Dissolved 50 U 1.1 -- 50 U NA 0.49 J NA 50 U NA 50 U NA 50 U NA NA NA NA
Copper, Dissolved 25 U 150 1,300 8.8 J NA 25 U NA 25 U NA 25 U NA 25 U NA NA NA NA
Iron, Dissolved 100 U 2,600 -- 100 U NA 118 NA 100 U NA 100 U NA 67 J NA NA NA NA
Magnesium, Dissolved 73,400 -- -- 89,200 NA 90,200 NA 53,000 NA 177,000 NA 358,000 NA NA NA NA
Manganese, Dissolved 15 U 88 -- 79 NA 19 NA 4.1 J NA 31 NA 13 J NA NA NA NA
Mercury, Dissolved 0.20 U 0.37 2.0 0.20 U NA 0.051 J NA 0.20 U NA 0.20 U NA 0.20 U NA NA NA NA
Nickel, Dissolved 40 U 73 -- 1.6 J NA 1.2 J NA 1.0 J NA 5.7 J NA 3.1 J NA NA NA NA
Potassium, Dissolved 1,710 J -- -- 2,310 J NA 2,510 J NA 1,380 J NA 1,620 J NA 3,260 J NA NA NA NA
Selenium, Dissolved 35 U 18 50 3.6 J NA 3.2 J NA 1.9 J NA 35 U NA 35 U NA NA NA NA
Sodium, Dissolved 311,000 -- -- 262,000 NA 285,000 NA 248,000 NA 355,000 NA 493,000 NA NA NA NA
Vanadium, Dissolved 50 U 18 -- 22 J NA 19 J NA 25 J NA 14 J NA 14 J NA NA NA NA

Wet Chemistry (MG/L)
Chloride -- -- -- NA 270 NA NA NA NA NA NA NA NA NA NA 3,100
Total dissolved solids (TDS) -- -- -- 1,370 1,100 1,380 NA 1,100 NA 1,980 NA 4,560 NA NA NA 2,300

Notes:

Exceeds Background 

Exceeds Background and Adjusted RSL for Tapwater

Exceeds Background, Adjusted RSL for Tapwater and MCL - Groundwater 

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/L - Milligrams per liter

UG/L - Micrograms per liter

PAOC-N
EPAN-MW02 
Background

Adjusted RSL 
for Tapwater

MCL - 
Groundwater EPI04-GW01-06B

04/04/06

EPI04-MW01

VEP4-GW01-0309

03/25/09 04/05/06

EPI04-MW02

EPI04-GW02-06B

04/04/06

EPI04-MW03 EPI04-MW04

VEP4-GW04-0309

03/24/0903/25/09

VEP4-GW02-0309

04/05/06

EPI04-GW03-06B

04/04/06

VEP4-GW03-0309

03/26/09

EPI04-GW04-06B

Table 9-3
Groundwater Detection and Exceedance Results
PI-4
Site Inspection/Expanded Site Inspection Report

04/03/09

VEP4-GW05P-0309

03/24/09

EPI04-MW06

VEP4-GW06-0309

03/26/09

EPI04-MW05 EPI04-MW07

VEP4-GW07-0409VEP4-GW05-0309

03/24/09

EPI04-GW05-06B
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)
cis-1,2-Dichloroethene 0.13 J

Semivolatile Organic Compounds (UG/L)
No Detections ND

Pesticide/Polychlorinated Biphenyls (UG/L)
No Detections ND

Explosives (UG/L)
No Detections ND

Total Metals (UG/L)
Aluminum 844
Barium 9.8 J
Calcium 17,200
Chromium 0.97 J
Cobalt 1.0 J
Copper 3.5 J
Cyanide 6.6 J
Iron 893
Magnesium 719 J
Manganese 52
Nickel 1.0 J
Potassium 12,900
Silver 0.99 J
Sodium 37,700
Vanadium 4.8 J

Dissolved Metals (UG/L)
Aluminum, Dissolved 238 J
Barium, Dissolved 7.4 J
Calcium, Dissolved 15,600 J
Chromium, Dissolved 0.51 J
Cobalt, Dissolved 0.49 J
Iron, Dissolved 263 J
Magnesium, Dissolved 607 J
Manganese, Dissolved 21 J
Nickel, Dissolved 1.2 J
Potassium, Dissolved 13,700 J
Silver, Dissolved 0.50 J
Sodium, Dissolved 38,100 J

Notes:

ND - Not Detected

J - Analyte present, value may or may not be accurate or 
precise
UG/L - Micrograms per liter

EPI04-SW01

EPI04-SW1-06A

03/17/06

Table 9-4

Site Inspection/Expanded Site Inspection Report
PI-4
Surface Water Detection and Exceedance Results
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Table 9-5
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: PI-4

Media: Surface Soil, Subsurface Soil, Groundwater

Historical Function: Former Helicopter Maintenance Area, Trenched Area,

Disturbed Area, and Bermed Areas used for Fuel Bladder Storage

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds December Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background RSL Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits KTd KTd Adjusted 100x SL Toxicity Value Toxicity Value
(1) (2) (3) (3)

PI-4 7429-90-5 Aluminum 5.7E+03 J 1.44E+04 mg/kg EPI04-SO15 15 / 15 11 / 15 -- 3.5E+04 No -- -- 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Surface Soil 7440-38-2 Arsenic 3.5E-01 J 3.20E+00 J mg/kg EPI04-SO01 5 / 15 4 / 15 -- 1.6E+00 Yes -- -- 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.1 8.2E-06

7440-47-3 Chromium 8.3E+00 1.43E+01 mg/kg EPI04-SO14 15 / 15 15 / 15 -- 7.2E+01 No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --
7440-48-4 Cobalt 8.3E+00 J 1.49E+01 mg/kg EPI04-SO14 14 / 15 14 / 15 -- 1.6E+01 No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 1.4E+04 2.47E+04 mg/kg EPI04-SO08 15 / 15 15 / 15 -- 3.8E+04 No -- -- 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 2.7E+02 J 9.68E+02 mg/kg EPI04-SO14 15 / 15 15 / 15 -- 1.6E+03 No -- -- 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.5 --
7440-62-2 Vanadium 3.8E+01 J 8.61E+01 mg/kg EPI04-SO14 15 / 15 14 / 15 -- 1.4E+02 No -- -- 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

PI-4 7429-90-5 Aluminum 6.7E+03 J 1.7E+04 mg/kg EPI04-SO11 15 / 15 10 / 15  - 3.5E+04 No -- -- 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.2 --

Subsurface Soil 7440-38-2 Arsenic 5.4E-01 J 5.4E-01 J mg/kg EPI04-SO08 1 / 15 1 / 15  - 1.6E+00 No -- -- 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

7440-47-3 Chromium 1.0E+01 J 1.8E+01 mg/kg EPI04-SO11 15 / 15 15 / 15  - 7.2E+01 No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0002 --
7440-48-4 Cobalt 7.4E+00 J 1.6E+01 mg/kg EPI04-SO11 15 / 15 15 / 15  - 1.6E+01 No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.7 4.3E-08
7439-89-6 Iron 1.5E+04 3.0E+04 mg/kg EPI04-SO11 15 / 15 15 / 15  - 3.8E+04 No -- -- 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.5 --
7439-96-5 Manganese 3.1E+02 J 7.3E+02 mg/kg EPI04-SO11 15 / 15 15 / 15  - 1.6E+03 No -- -- 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 5.6E+01 J 1.1E+02 mg/kg EPI04-SO11 15 / 15 15 / 15  - 1.4E+02 No -- -- 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.3 --

PI-4 7440-47-3_D Chromium, Dissolved 7.7E-01 J 2.4E+00 J ug/L EPI04-MW04 5 / 5 5 / 5  - -- -- 1.0E+01 U 4.3E-02 ca No -- 5.5E+04 -- -- -- No Observed Effects -- --
Groundwater 7440-62-2_D Vanadium, Dissolved 1.4E+01 J 2.5E+01 J ug/L EPI04-MW03 5 / 5 3 / 5  - -- -- 5.0E+01 U 1.8E+01 nc No -- 1.8E+02 -- -- -- decreased hair cystine -- --

7440-47-3 Chromium 1.3E+00 J 2.2E+01 ug/L EPI04-MW04 5 / 5 5 / 5  - -- -- 3.6E+00 J 4.3E-02 ca Yes -- 5.5E+04 -- -- Max No Observed Effects 0.0004 --
7440-48-4 Cobalt 4.1E-01 J 2.6E+00 J ug/L EPI04-MW05 3 / 5 1 / 5  - -- -- 5.0E+01 U 1.1E+00 nc No -- 1.1E+01 -- -- Max decreased iodine uptake 0.2 --
7440-62-2 Vanadium 2.2E+01 J 2.2E+01 J ug/L EPI04-MW01 1 / 5 1 / 5  - -- -- 5.0E+01 U 1.8E+01 nc No -- 1.8E+02 -- -- Max decreased hair cystine 0.1 --

67-66-3 Chloroform 4.0E-01 J 9.9E-01 ug/L EPI04-MW02 3 / 12 3 / 12 2.00E-01 - 2.00E-01 -- -- -- -- 1.9E-01 ca No 1.9E-01 1.3E+02 -- -- Max Liver cell polymorphism 0.008 5.2E-06
127-18-4 Tetrachloroethene 2.5E-02 J 4.2E-01 ug/L EPI04-MW05 3 / 12 2 / 12 1.00E-02 - 1.00E-02 -- -- -- -- 1.1E-01 ca No 1.1E-01 2.2E+02 -- -- Max Hepatotoxicity 0.002 3.8E-06
79-01-6 Trichloroethene 4.8E-01 J 1.7E+01 ug/L EPI04-MW05 3 / 12 2 / 12 4.00E-01 - 4.00E-01 -- -- -- -- 2.0E+00 ca No 2.0E+00 -- -- -- Max nervous system, eyes -- 8.5E-06
75-01-4 Vinyl chloride 2.7E-02 J 2.7E-02 J ug/L EPI04-MW06 1 / 12 1 / 12 9.30E-03 - 9.30E-03 -- -- -- -- 1.6E-02 ca No 1.6E-02 7.2E+01 -- -- Max Liver cell polymorphism 0.0004 1.7E-06

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type KTd Soil 0.8 8E-06
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater 0.2 2E-05
(3) Regional Screening Levels for Residential Soil (December 2009). Total Risk 0.9 3E-05

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk
CNS = Central Nervous System

Concentration MW2

PAOC-N

Qualifier Qualifier

 Minimum  Maximum

Concentration
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL
Mean 
Ratio

Maximum 
Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Lead -- - -- 15 / 15 2.00 28.8 6.00 6.58 8.99 120 0 / 15 0.24 -- -- - -- -- -- -- --

Selenium 3.70 - 7.80 9 / 15 0.44 0.78 1.24 0.98 1.69 0.52 7 / 15 1.50 0.51 7 / 15 2.44 1.53 -- --1

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs
1 - The mean HQ is not reported because the maximum concentration exceeds the mean concentration

Table 9-6
Ecological Risk Assessment Screening Statistics for PI 4 Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of 

Detection
Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance
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Table 9-7
Summary of Norway Rat Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)
Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Lead 28.8 1.522 43.8 0.468 13.5 0 3.27 4.70 6.47 8.90 0.69 0.50 0.37
Selenium 0.78 1.340 1.05 3.012 2.35 0 0.55 0.20 0.26 0.33 2.75 2.14 1.66

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

FIR = 0.0398 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.980 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0516 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.168 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors
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DI xxixii
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Table 9-7
Summary of Norway Rat Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Selenium 0.78 Regression 0.77 Regresson 0.39 0 0.06 0.20 0.26 0.33 0.29 0.23 0.18

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0207 = Food ingestion rate (kg/day dry weight)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0242 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.209 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Table 9-8
Summary of Indian Mongoose Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Lead 28.8 1.522 43.8 0.468 13.5 0.286 8.24 0 6.40 4.70 6.47 8.90 1.36 0.99 0.72
Selenium 0.78 1.340 1.05 3.012 2.35 1.263 0.99 0 0.15 0.20 0.26 0.33 0.76 0.60 0.46

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0460 = Food ingestion rate (kg/day dry weight)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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FIR 0.0460  Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.972 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0933 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)

BW = 0.312 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
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DI xxixii
x
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Table 9-8
Summary of Indian Mongoose Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Lead 6.00 Regression 3.41 Regresson 0.72 Regresson 2.38 0 0.16 4.70 6.47 8.90 0.03 0.02 0.02

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0285 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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FCxi Chemical specific  Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.564 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.111 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.297 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0557 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.528 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Table 9-9
Summary of Pearly-eyed Thrasher Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)
Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Lead 28.8 1.522 43.8 0.468 13.5 0 9.39 3.85 8.61 19.3 2.44 1.09 0.49
Selenium 0.78 1.340 1.05 3.012 2.35 0 0.22 0.44 0.81 1.50 0.51 0.28 0.15

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0 0174 = Food ingestion rate (kg/day dry weight)

BW
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FIR = 0.0174 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.954 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0157 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.080 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Table 9-9
Summary of Pearly-eyed Thrasher Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Lead 6.00 Regression 3.41 Regresson 0.72 0 0.35 3.85 8.61 19.3 0.09 0.04 0.02

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0123 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates dry weight basis)

BW
WCWIRPDSSCFIRPDFFCFIR
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FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.754 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.200 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0129 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.104 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors
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Table 9-10
Summary of Red-tailed Hawk Exposure Doses - Screening
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Lead 28.8 1.522 43.8 0.468 13.5 0.286 8.24 0 0.34 3.85 8.61 19.3 0.09 0.04 0.02
Selenium 0.78 1.340 1.05 3.012 2.35 1.263 0.99 0 0.04 0.44 0.81 1.50 0.09 0.05 0.03

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0395 = Food ingestion rate (kg/day dry weight)

BW
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DI xxixii
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FIR 0.0395  Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 1.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.000 = Proportion of diet composed of soil
WIR = 0.0680 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.957 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors
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DI xxixii
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil     
(EBS)

Yes Yes No N/A N/A N/A Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Surface Soil     
(SI)

Yes Yes

VOCs Yes No N/A
SVOCs Yes No N/A

Pesticides No N/A N/A
PCB Yes Aroclor-1260 > SSL N/A

Inorganics Yes As > RSL, SSL, BKG within acceptable HH risk range; < SSL in subsurface soil; 
not detected in groundwater

Ba > SSL, BKG < SSL in subsurface soil; < PRG and MCL in groundwater
Pb > SSL, BKG < SSL in subsurface soil; not detected in groundwater
Se > ECO, SSL, BKG ECO based on plants; no sign of stress to plants; < ECO for 

soil invertebrates; < PRG and MCL in groundwater

Subsurface Soil 
(SI)

Yes Yes

Pesticides No N/A N/A
Inorganics Yes Cu > SSL, BKG < PRG and MCL in groundwater

Se > SSL, BKG < PRG and MCL in groundwater
Groundwater 

(SI)
Yes Yes

VOCs Yes Chloroform > RSL within acceptable HH risk range; within acceptable 
cumulative HH risk range; < MCL

PCE > RSL within acceptable HH risk range; within acceptable 
cumulative HH risk range; < MCL

TCE > RSL, MCL within acceptable HH risk range; within acceptable 
cumulative HH risk range; > MCL

Inorganics Yes Cr > RSL, BKG acceptable HH risk level
Co > RSL acceptable HH risk level
V > RSL acceptable HH risk level

Vault Water     
(SI) 

Yes Yes

VOC Yes N/A N/A
Inorganics Yes N/A N/A

Table 9-11
Decision Tree Summary
PI-4
Site Inspection/Expanded Site Inspection Report

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

No further investigation or 
action for inorganics; 
collect additional VOC 
data from existing wells to 
establish trend data due to 
MCL exceedance

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

ES051710192043TPA / 10160001 Page 1 of 2



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Table 9-11
Decision Tree Summary
PI-4
Site Inspection/Expanded Site Inspection Report

Groundwater 
(ESI)

Yes Yes

VOCs Yes Chloroform > RSL within acceptable HH risk range; within acceptable 
cumulative HH risk range; < MCL

PCE > RSL within acceptable HH risk range; within acceptable 
cumulative HH risk range; < MCL

TCE > RSL, MCL within acceptable HH risk range; within acceptable 
cumulative HH risk range; > MCL

Vinyl Chloride > RSL within acceptable HH risk range; within acceptable 
cumulative HH risk range; < MCL

No further investigation or 
action for inorganics; 
collect additional VOC 
data from existing wells to 
establish trend data due to 
MCL exceedance

ES051710192043TPA / 10160001 Page 2 of 2
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FIGURE 9-1
1962 Aerial Photograph of the PI 4 Area

Site Inspection/Expanded Site Inspection Report
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SECTION 10 

PI 5—Former Airfield and Associated Ditches 

This section presents the results of the SI performed at PI 5—Former Airfield and Associated 
Ditches at the Former VNTR.  

10.1 Conceptual Site Model 
The CSM for PI 5 is based on review of historical information such as records, aerial 
photographs, site inspection documentation, interviews, and the 2005 NOAA crab study; as 
well as site-specific data collection.  

10.1.1 Site History and Potential Sources of Release 
Records indicate that PI 5 was an airfield and associated drainage ditches, and was also the 
historical location of the fire department and temporary tents. PI 5 is shown in a series of 
aerial photographs taken in 1959, 1962, 1964, and 2005 (Figures 10-1 through 10-5), including 
identification of features observed in aerial photographs, during site visits, or during the 
2009 SI.  

Analysis of the historical aerial photographs from 1959, 1962, and 1964 was conducted by 
ERI in 2000 (ERI, 2000). ERI did not specifically label any of the features on the aerial 
photographs. Therefore, the locations of features labeled on Figures 10-1 through 10-4 are 
best professional judgment based on the descriptions provided in the ERI report. The 
general observation made by ERI for PI 5 was that the site comprised ditches from the 
airfield that led to cleared areas and a possible fill area near and into Puerto Ferro.  

It is important to note that features identified by ERI on the aerial photographs are not 
necessarily accurate because ERI did not perform a site visit to substantiate the features they 
noted in the aerial photographs, and their photographic analysis was done many years after 
the aerial photographs were taken. For example, ERI identified “airfield staining,” an 
“excavation with liquid,” and a “cleared area” in the 1959 aerial photograph. Because these 
features were not field-verified, the “staining” may have been simply darker areas on the 
photograph, areas of vegetation, or darker colored soil, or some other feature not associated 
with a release, as the term “staining” might suggest. Additionally, the feature identified as 
an “excavation with liquid” was very likely part of the runway surface water runoff 
diversion ditches or a borrow pit used for runway construction, not an area where liquid 
was deposited (other than precipitation runoff during rain events). The “cleared areas” are 
likely erosional areas and salt flats around the bay (i.e., not man-made clearings or fill 
areas). Observations made during the ERP Technical Subcommittee site visit in January 2009 
tend to support this supposition. The 2005 aerial photograph (Figure 10-5) shows the only 
remaining visible features are the runway and open areas to the south.  

During a site inspection performed in 2001, no evidence of past releases, soil staining, or 
stressed vegetation was observed. The site visit performed during the EBS (2002) found 
large rolled-up piles of beach matting at PI 5. The site visit also identified a gravel pile 
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overgrown with grass next to the runway (Figure 10-5). During the 2002 EBS, two samples 
of the beach matting were collected and analyzed for asbestos. No asbestos was detected. 

The ditches south of the runway identified during the 2000 ERI are actually ephemeral 
streams that have, whether naturally or by design, been providing drainage from the 
airfield. Additionally, it appears that when the airfield and road leading to Camp Garcia 
were constructed, drainage for the ditch leading from PI 8 (Figure 10-2), as well as for the 
ephemeral streams draining the former airfield, was facilitated by the installation of 
culverts.  

Although there is no historical information suggesting release(s) of hazardous waste or 
hazardous constituents occurred at PI 5, based on the above information, the potential 
sources of a CERCLA-related release are areas of apparent staining on the former runway. If 
the apparent staining observed in aerial photographs represents areas of contamination, 
contaminants may have been transported via runoff into and along the ephemeral streams.  

10.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 
2001(Visual Site Inspection), 2002 (EBS), and 2007 (SI Scoping Session), as well as 2009 (SI), 
and on regional information.  

The land including and north of the former airfield is generally flat, relatively open, and 
unmaintained. The land to the south of airfield is heavily vegetated and slopes in a 
southward direction to Puerto Ferro and contains several ephemeral streams that serve as 
drainage along the former airstrip. The site has a maximum elevation of approximately 16 ft 
amsl.  

The soil overlying the bedrock found in borings on PI 5 consists mostly of sands, silts, silty 
sands and sandy silts. At boring locations in the relatively flat area adjacent to the airfield 
(SO05 and SO08), refusal was encountered at depths between 13 and 20 ft bgs. Depth to 
water in this area was 10 ft bgs (SO06) or more. At boring locations within the ephemeral 
streams (SO01, SO02, SO03, SO04, and SO07), groundwater was encountered at depths 
between 1 and 3.5 ft bgs. For more information on the soils, see Appendix A which contains 
the site-specific soil boring logs.  

Bedrock under PI 5 is part of the Qa formation, which comprises alluvial deposits such as 
sand, silt, clay, gravel flood plain deposits, terrace deposits, and piedmont fan deposits. For 
more information on the bedrock geology, see Section 1.4.6.  

No surface water bodies were present at the site at the time of the investigation; the 
ephemeral streams were dry. The closest surface water body topographically downgradient 
of the site is Puerto Ferro along the coast, approximately 0.25 mile to the south of the former 
airfield. Based on nearby wells, borings performed at PI 5 during the SI, the topographic 
slope, and the regional groundwater gradient determined by the USGS (1989) and 
confirmed by CH2M HILL within the Camp Garcia area during the SI/ESI (2009), 
groundwater in this area exists within the fractured bedrock (and within the unconsolidated 
material closer to the ocean) and flows in a southerly direction toward the coast, as 
described in Section 1.4.7 and shown in Figure 24-1. 
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10.2 Sampling Approach and Chemical Constituents Identified 
In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), eight soil borings were 
installed at PI 5 at the locations selected during the ERP Technical Subcommittee site visit in 
January 2009 (Figure 10-3). The objective of the sample locations was to evaluate 
depositional areas near the runway, as well as further downstream along the drainage 
pathways (i.e., ephemeral streams).  

One co-located surface soil and subsurface soil sample (SO08) was collected to determine if 
the area of apparent staining observed in the 1959 aerial photograph on the former airfield 
represents an area of contamination. At SO08, uniform, but very low PID readings (i.e., 0.3 
to 0.5 ppm) were observed throughout the boring (see Soil Boring Logs, Appendix A). 
Because these readings were so close to 0 ppm and uniform throughout the boring, they 
were not believed to have been caused by contamination (this is supported by the analytical 
results for the surface and subsurface soil samples at this boring location, as shown in Tables 
10-1 and 10-2). Therefore, the subsurface soil sample was collected at the default depth in 
accordance with the work plan (see Table 2-1 for soil sample depths). 

To determine if runoff from the former airfield resulted in contamination of adjacent areas, 
six soil borings (SO01 through SO06) were installed in the adjacent ditches and ephemeral 
streams, and one boring (SO07) was installed in the open area at the terminus of the main 
south-trending ephemeral stream, just into the discharge point onto the salt flat (Figure 10-
3). Sample locations SO03 and SO04 specifically targeted areas where land crab burrows 
were observed during the ERP Technical Subcommittee site visit in January 2009. 

For borings collected in the ditches and ephemeral streams, co-located surface soil and 
subsurface soil samples were collected at SO02, SO05, and SO06. No PID readings above 0 
ppm were observed in any of these boring, so the subsurface soil samples were collected at 
the default depth at SO05 and SO06 in accordance with the work plan (see Table 2-1 for soil 
sample depths). At SO02, the boring encountered refusal at 4 ft bgs; therefore, the 
subsurface soil sample was collected in the 2 to 4 ft bgs interval. At SO01 and SO07, 
groundwater was encountered at approximately 1 foot bgs; therefore, the surface soil 
samples were collected from 0 to 1 ft bgs and no subsurface soil samples were collected at 
these two locations. At SO03 and SO04, the surface soil samples were collected from 0 to 2 ft 
bgs due to the presence of land crabs. Neither boring contained an additional 2-ft interval 
between the bottom of the surface soil interval and the groundwater (and groundwater 
filled the boreholes to within approximately 6 inches of ground surface relatively soon after 
the cores were extracted); therefore, no subsurface soil samples were collected at these two 
locations.  

All samples were analyzed for TCL VOCs and SVOCs, and TAL inorganics. Tables 10-1 and 
10-2 summarize the constituents detected in PI 5 surface soil and subsurface soil samples, 
respectively, collected during the SI. The tables also identify screening criteria exceedances. 
Raw analytical data for the SI samples are provided in Appendix K.  

10.3 PI 5 Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 10-1 and 10-2). 
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Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests the site was a former airfield and associated ditches. 
Although there are no records of past releases at the site, the potential presence of CERCLA 
hazardous substances could not be confidently ruled out without sample collection due to 
the nature of the historical activities at the site. Sample collection took place during the 2009 
SI. Therefore, the decision analysis proceeds to Step 2. 

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the SI, the following inorganics above the background 
UTLs and non-inorganics were detected by medium: 

Surface Soil 

 VOCs: none detected 

 SVOCs: benzo(a)anthracene, bis(2-ethylhexyl)phthalate 

 Inorganics above background UTLs: arsenic, beryllium, calcium, lead, selenium, sodium 
and zinc 

Subsurface Soil 

 VOCs: none detected 

 SVOCs: bis(2-ethylhexyl)phthalate, carbazole 

 Inorganics above background UTLs: beryllium, calcium, copper, and zinc 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
There are no records of past releases at PI 5. However, based on the potential source areas at 
PI 5 (i.e., former airfield and associated ditches), it is assumed that the detected constituent 
groups (i.e., SVOCs, inorganics) are potentially attributable to CERCLA-related releases 
from the former airfield because they are potentially associated with activities that took 
place there. Therefore, constituents detected as part of the SI are further considered in the 
decision analysis process.  

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
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detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by medium. 

Surface Soil 

 SVOCs: no exceedances 

 Arsenic: one detection (sample SS06) at a concentration (2.9 mg/kg) above the RSL (0.39 
mg/kg), the SSL at a DAF of 1 (0.29 mg/kg) and background UTL (1.6 mg/kg) 

 Selenium: one detection (sample SS03) at a concentration (0.56 mg/kg) above the 
ecological soil screening value for plants and invertebrates (0.52 mg/kg), the SSL at a 
DAF of 1 (0.26 mg/kg), and background UTL (0.51 mg/kg) 

Subsurface Soil 

 SVOCs: no exceedances 

 Copper: one detection (sample SB05) at a concentration (83 mg/kg) above the SSL at a 
DAF of 1 (46 mg/kg) and background UTL (53 mg/kg) 

As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
PI 5. Although PI 5 is approximately 22 acres in size whereas a residential lot may be 
approximately ¾ acre, no chemicals were detected above background and RSLs at 
concentrations exceeding 100 times the screening levels (see Table 10-3). Therefore, no hot 
spots were identified and all soil data were merged in the residential evaluation.  

Arsenic was detected in only one of eight surface soil samples (and none of the four 
subsurface soil samples) above background and its RSL (0.39 mg/kg), at a concentration of 
2.9 mg/kg. Based on the maximum detected concentration, the residential ELCR for arsenic 
is 7x10-6 and the HI is 0.1, which are within EPA acceptable levels, and arsenic would not be 
identified as a risk driver (see Table 10-3). 

Six additional constituents (aluminum, chromium, cobalt, iron, manganese, and vanadium) 
were detected in soil above human health screening levels but within background UTLs. 
Based on the EPC for arsenic identified above and the maximum detected concentrations of 
these six constituents, the cumulative maximum target organ-specific HI is 0.8 (see Table 10-
3) and the ELCR is 7 x 10-6 (Cr3+  is the expected form of chromium at the site; see Appendix 
R). Therefore, potential cumulative effects from multiple constituents in soil are not a 
concern. 

Ecological Evaluation 
Selenium exceeded the ecological screening value and background UTL in one surface soil 
sample collected at the site (Table 10-1). Based on site size and habitat characteristics, 
exposure of bioaccumulative chemicals to upper trophic level receptors (birds and 
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mammals) was considered in addition to direct exposure of all detected chemicals to soil 
organisms (plants and invertebrates). No chemicals, however, were detected above 
ecological soil screening values for upper trophic level receptors, and no other 
bioaccumulative chemicals were detected above background, therefore a food web 
evaluation is not warranted. 

Selenium exceeded the ecological soil screening values for soil organisms (plants and 
invertebrates). Selenium does not pose an unacceptable risk to plants and invertebrates 
based upon the following: 

 Selenium exceeded the ecological screening value for soil organisms (0.52 mg/kg) in one 
of eight samples at a maximum HQ of 1.08 (Table 10-4). However, the mean HQ (0.44) 
was less than 1. Although the background UTL for selenium in this soil type is 0.51 
mg/kg, selenium concentrations up to 1.3 mg/kg were detected during the east Vieques 
background soil inorganics investigation in nearby soil types (CH2M HILL, 2007b). This 
suggests that the selenium concentrations detected at PI 5 (maximum of 0.56 mg/kg) are 
within the range of background. Further, all selenium concentrations are less than 
ecological screening values based upon other receptors (e.g., 4.10 mg/kg for soil 
invertebrates). Thus, selenium has a very low potential for unacceptable risks. 

Per the SAP, available land crab data from the 2005 NOAA crab study were reviewed to 
determine if they were relevant to PI 5. The nearest NOAA crab sampling location is 
approximately 1,000 feet east of PI 5 at the northeastern corner of Puerto Ferro. However, 
this tissue sampling location was not near the terminus of the ephemeral stream that 
traverses the site and so does not likely have relevance. Land crabs are known to occur on PI 
5 in the vicinity of samples SS03 and SS04 (Figure 10-3). There were no exceedances of 
ecological soil screening values in surface soil samples (sampled from 0 to 2 feet bgs to 
represent potential exposure to land crabs) at these two locations and only one exceedance 
of a background UTL (calcium at SS03). Thus, PI 5 does not pose an unacceptable risk to 
land crabs at PI 5, much less land crabs located further from the site. 

Additional Comparisons 
Two inorganics (arsenic and selenium) were detected in one surface soil sample each at 
concentrations above SSLs at a DAF of 1 and background. However, neither inorganic was 
detected in the subsurface soil sample at this location above the SSL at a DAF of 1 and 
background. Copper was detected in one subsurface soil sample above the SSL at a DAF of 
1 and background. Soil/groundwater data evaluations presented for various sites in this 
SI/ESI Report suggest SSLs at a DAF of 1 are not representative predictors of leaching to 
groundwater (e.g., PI 4, SWMU 10, etc.). At a DAF of about 2, no copper or selenium 
concentrations exceed their respective SSL; at a DAF of 10, no arsenic concentrations exceed 
the SSL.  

In addition to the more realistic evaluations of the data presented above, when the data in 
Tables 10-1 and 10-2 are looked at holistically (i.e., big-picture perspective), the few 
detections of organics and the relatively low concentrations of inorganics throughout the 
site suggest either there was not a CERCLA-related release from the former airfield at PI 5 
or if a release(s) occurred, it did not result in contamination distinguishable from 
background.  
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Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely sources of CERCLA-related releases are the apparent areas of staining at the 
former airfield. Based on this information, soil samples were collected within the stained 
area (which did not suggest the presence of a source area) and associated depositional areas 
for runoff from the former airfield. Therefore, the spatial distribution of the samples 
collected during the SI and resulting data indicate the potential source area (as well as 
associated depositional areas) has been sufficiently characterized. 

10.4 Conclusions and Recommendations 
Table 10-5 summarizes the results of the decision analysis for PI 5, which indicates there has 
not been a CERCLA-related release at the site or, if there was a release, it has not resulted in 
contamination of soil at concentrations that would pose a potentially unacceptable risk to 
human or ecological receptors or leaching concern for groundwater. Therefore, based on the 
above information, no action is warranted for PI 5; a no action decision document will be 
prepared for the site.  
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Surface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND ND ND ND

Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene -- 150 -- 10 20 U 24 UJ 5.2 J 23 UJ 21 U 23 U 23 UJ 25 U 22 UJ
bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400 100 R 120 UJ 120 R 110 UJ 83 J 110 J 120 UJ 120 R 43 J
PAH HMW (Total) -- -- 1,100 -- 0 U 0 U 5.0 0 U 0 U 0 U 0 U 0 U 0 U
PAH LMW (Total) -- -- 29,000 -- 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000 7,930 8,500 6,250 11,400 10,500 25,900 7,900 7,710 13,400
Antimony 5.8 3.1 0.27 0.27 0.030 J 0.050 J 0.040 J 0.040 J 0.10 UJ 0.21 J 0.030 J 0.020 J 0.097 U
Arsenic 1.6 0.39 18 0.29 0.48 0.74 0.75 0.76 0.52 J 2.9 J 0.70 0.80 0.51
Barium 212 1,500 330 82 69 J 37 J 131 J 89 J 104 109 105 J 87 J 132
Beryllium 0.27 16 21 3.2 0.090 0.12 0.10 0.20 0.18 0.32 0.10 J 0.080 J 0.22
Cadmium 2.2 7.0 0.36 0.38 0.020 J 0.040 J 0.040 J 0.030 J 0.10 U 0.26 0.11 U 0.040 J 0.097 U
Calcium 11,900 -- -- -- 9,630 J 13,500 J 14,700 J 8,660 J 5,360 98,500 11,200 J 10,800 J 10,900
Chromium 72 0.29 26 0.00083 8.8 J 11 J 3.5 J 6.2 J 4.0 J 16 J 4.4 J 4.6 J 4.0
Cobalt 16 2.3 13 0.49 4.6 6.3 6.7 6.7 6.0 8.0 5.6 5.5 6.2
Copper 53 310 28 46 18 J 25 J 21 J 40 J 36 J 51 J 25 J 22 J 43
Iron 38,100 5,500 -- 640 16,400 28,600 10,900 20,400 14,500 25,100 10,800 12,600 14,600
Lead 5.4 400 11 27 2.5 2.1 1.2 2.3 1.6 J 8.7 J 1.7 1.4 2.4
Magnesium 22,200 -- -- -- 2,160 2,580 2,630 3,620 2,070 14,100 3,540 3,680 3,120
Manganese 1,630 180 220 57 264 J 226 J 808 J 601 J 514 J 467 J 354 J 349 J 517
Mercury 0.057 0.78 0.10 0.57 0.029 U 0.038 U 0.032 U 0.036 U 0.032 R 0.010 J 0.032 U 0.037 U 0.035 U
Nickel 22 160 38 48 2.5 J 3.6 J 2.8 J 3.7 J 1.8 J 6.6 J 2.8 J 2.3 J 2.4
Potassium 5,270 -- -- -- 639 J 896 J 512 J 1,330 J 962 J 2,260 J 1,060 J 1,070 J 699
Selenium 0.51 39 0.52 0.26 0.11 J 0.18 J 0.42 U 0.13 J 0.52 U 0.56 0.18 J 0.19 J 0.20 J
Sodium 1,590 -- -- -- 165 J 310 J 446 J 1,470 J 210 UJ 316 J 4,850 J 3,550 J 153
Vanadium 144 39 7.8 180 63 104 42 64 46 J 80 J 42 43 44
Zinc 32 2,400 46 680 18 J 24 J 12 J 20 J 17 42 12 J 20 J 17

Notes:

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Table 10-1

PI 5

Vieques, Puerto Rico

VEP5-SO08VEP5-SO05VEP5-SO04
Background 

UTL (Qa)
02/25/09

Eco (E)
Adjusted RSL for 
Residential Soil

VEP5-SS08-01-0309

03/11/09

VEP5-SO07

VEP5-SS07-0H-0209

02/25/09

VEP5-SS07P-0H-0209

02/25/09

VEP5-SS05-01-0309

03/12/09

VEP5-SO06

VEP5-SS06-01-0309

03/12/09

Exceeds Background UTL

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

SSL            
(DAF=1)

VEP5-SS04-02-0209

02/25/09

VEP5-SO01

VEP5-SS01-01-0209

02/25/09

VEP5-SO02

VEP5-SS02-01-0209

02/25/09

VEP5-SO03

VEP5-SS03-02-0209

ES051710192043TPA / 10160001 Page 1 of 1



Subsurface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- ND ND ND ND

Semivolatile Organic Compounds (UG/KG)
bis(2-Ethylhexyl)phthalate -- 35,000 1,400 210 110 U 55 J 54 J
Carbazole -- 24,000 -- 23 U 1.6 J 21 U 22 UJ

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000 22,900 20,100 15,500 22,100
Arsenic 1.6 0.39 0.29 0.53 J 0.42 J 0.54 J 0.66
Barium 212 1,500 82 53 107 76 102
Beryllium 0.27 16 3.2 0.29 0.24 0.20 0.26
Cadmium 2.2 7.0 0.38 0.11 U 0.10 U 0.030 J 0.11 U
Calcium 11,900 -- -- 2,580 3,710 15,200 15,000
Chromium 72 0.29 0.00083 7.6 J 6.3 J 5.3 J 5.5
Cobalt 16 2.3 0.49 8.8 8.1 4.0 4.3
Copper 53 310 46 50 J 83 J 31 J 53
Iron 38,100 5,500 640 27,200 25,500 15,200 22,500
Lead 3.3 400 27 2.5 J 2.7 J 2.3 J 2.3
Magnesium 22,200 -- -- 4,340 4,350 3,260 4,630
Manganese 1,630 180 57 272 J 558 J 288 J 269
Nickel 22 160 48 3.2 J 2.2 J 2.0 J 2.5
Potassium 2,000 -- -- 927 J 743 J 723 J 878
Selenium 0.51 39 0.26 0.53 U 0.50 U 0.47 U 0.17 J
Sodium 2,250 -- -- 460 J 378 J 615 J 385
Vanadium 144 39 180 82 J 68 J 43 J 62
Zinc 32 2,400 680 27 33 17 21

Notes:

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

03/12/09

VEP5-SO08

VEP5-SB08-46-0309

03/11/09

VEP5-SO02

VEP5-SB02-24-0309

03/12/09

VEP5-SO05

VEP5-SB05-46-0309

03/12/09

Table 10-2

PI 5

Vieques, Puerto Rico

VEP5-SO06

VEP5-SB06-46-0309

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

Background 
UTL (Qa)

Adjusted RSL for 
Residential Soil

SSL            
(DAF=1)
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Table 10-3
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: PI-5

Media: Surface Soil
Historical Function: Former Airfield and Associated Ditches

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits Qa Qa 100x SL Toxicity Value Toxicity Value

(1) (3) (3)

PI-5 7429-90-5 Aluminum 6.3E+03 2.59E+04 mg/kg VEP5-SO06 8 / 8 7 / 8 3.60E+00 - 4.80E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.3 --

Surface Soil 7440-38-2 Arsenic 4.8E-01 2.90E+00 J mg/kg VEP5-SO06 8 / 8 8 / 8 1.20E-01 - 1.60E-01 1.6E+00 Yes 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.1 7.4E-06

7440-47-3 Chromium 3.5E+00 J 1.64E+01 J mg/kg VEP5-SO06 8 / 8 8 / 8 4.00E-02 - 1.00E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0001 --
7440-48-4 Cobalt 4.6E+00 8.00E+00 mg/kg VEP5-SO06 8 / 8 8 / 8 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 1.1E+04 2.86E+04 mg/kg VEP5-SO02 8 / 8 8 / 8 9.80E-01 - 1.30E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.5 --
7439-96-5 Manganese 2.3E+02 J 8.08E+02 J mg/kg VEP5-SO03 8 / 8 8 / 8 3.20E-01 - 4.30E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.4 --
7440-62-2 Vanadium 4.2E+01 1.04E+02 mg/kg VEP5-SO02 8 / 8 8 / 8 5.00E-02 - 7.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.3 --

PI-5 7429-90-5 Aluminum 1.6E+04 2.3E+04 mg/kg VEP5-SO02 4 / 4 4 / 4 4.18E+00 - 4.85E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Subsurface Soil 7440-38-2 Arsenic 4.2E-01 J 6.6E-01 mg/kg VEP5-SO08 4 / 4 4 / 4 1.40E-01 - 1.60E-01 1.6E+00 No 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

7440-47-3 Chromium 5.3E+00 J 7.6E+00 J mg/kg VEP5-SO02 4 / 4 4 / 4 5.00E-02 - 1.00E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --
7440-48-4 Cobalt 4.0E+00 8.8E+00 mg/kg VEP5-SO02 4 / 4 4 / 4 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.4 2.4E-08
7439-89-6 Iron 1.5E+04 2.7E+04 mg/kg VEP5-SO02 4 / 4 4 / 4 1.14E+00 - 1.32E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 2.7E+02 5.6E+02 J mg/kg VEP5-SO05 4 / 4 4 / 4 3.70E-01 - 4.30E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 4.3E+01 J 8.2E+01 J mg/kg VEP5-SO02 4 / 4 4 / 4 6.00E-02 - 7.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type Qa. Soil 0.8 7E-06
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater -- --
(3) Regional Screening Levels for Residential Soil (December 2009). Total Risk 0.8 7E-06

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk
CNS = Central Nervous System

Concentration

December

RSL

Adjusted

(2)

Qualifier Qualifier

 Minimum  Maximum

Concentration
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL
Mean 
Ratio

Maximum 
Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Selenium 0.42 - 0.52 6 / 8 0.11 0.56 0.23 0.14 0.32 0.52 1 / 8 1.08 0.51 1 / 8 0.45 1.10 0.62 0.44

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Table 10-4
Ecological Risk Assessment Screening Statistics for PI 5 Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of Detection

Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance
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Decision Tree Summary

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil     
(SI)

Yes Yes

SVOCs Yes No N/A
Inorganics Yes As > RSL, SSL, BKG within acceptable HH risk range; < SSL at a DAF of 10; 

holistic evaluation of data does not suggest presence of 
CERCLA-related release

Se > ECO, SSL, BKG mean HQ < 1; < ECO for soil invertebrates; < SSL at a DAF 
of 2; holistic evaluation of data does not suggest presence 
of CERCLA-related release

Subsurface Soil 
(SI)

Yes Yes

SVOCs Yes No N/A
Inorganics Yes Cu > SSL, BKG < SSL at a DAF of 2; holistic evaluation of data does not 

suggest presence of CERCLA-related release

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Table 10-5

PI 5

Vieques, Puerto Rico

Medium sufficiently 
characterized; no further 
investigation or action for 
medium
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SECTION 11 

PI 6—Former PCB Storage Pad and Vehicle 
Wash Pad 

This section presents the results of the SI performed at PI 6—Former PCB Storage Pad and 
Vehicle Wash Pad at the Former VNTR.  

11.1 Conceptual Site Model 
The CSM for PI 6 is based on review of historical information such as records, aerial 
photographs, site inspection documentation and interviews; as well as site-specific data 
collection.  

11.1.1 Site History and Potential Sources of Release 
Records indicate that PI 6, formerly located at VNTR, was a probable water treatment plant 
with a large fresh water impoundment, vehicle wash pad, UST, and concrete pad potentially 
used to store PCBs. Additionally, PI 6 was historically a bivouac area for the 65th Infantry 
Division of the U.S. Marine Corps during training exercises. PI 6 is shown in a series of 
aerial photographs taken in 1959, 1962, 1964, 1983, 1985, 1994, 2005 and 2007 (Figures 11-1 
through 11-8), including identification of features observed in aerial photographs and 
locations of historical samples.  

In 2000, ERI conducted an analysis of the 1959, 1962, 1964, 1985, and 1994 aerial photographs 
(ERI, 2000). The general observation made by ERI for PI 6 was that the site comprised 
vertical tanks, a large surface impoundment, and a pump house at a probable water 
treatment plant. Specifically, in the 1959 aerial photograph, ERI identified a probable 
treatment plant which included an impoundment with liquid, vertical tanks and six 
buildings, one of which appeared to be a pump house.  

RFI (2001) and EBS (2002) site visits found five abandoned steel ASTs with piping, pump 
house, 20,000-gallon UST sitting at grade, an electric meter station, concrete pad (potentially 
used to store PCBs), vehicle wash pad, and partially buried piping. Records indicate these 
ASTs were likely used for drinking water storage, electric pumps were used at the site, and 
no fuel was ever stored at the site. The first historical map (General Site Plan) presented in 
Appendix G of the EBS (NAVFACENGCOM, 2003) shows the impoundment was used to 
store fresh water.  

During the 2007 SI scoping session site visit by the ERP Technical Subcommittee, a concrete 
pad (adjacent to the pump house) on which the PCBs were potentially stored was noted to 
have a concrete berm around it. However, there were small openings in the berm on the east 
side of the pad. In addition, the pad had a central trough that led to a sump within the 
pump house. The sump contained an unknown thickness of soil/leaf litter. It was concluded 
that any release on the concrete pad would likely have been directed to the sump via the 
central trough. However, it was recognized that possible contaminants could have runoff 
through the openings along the east berm.  
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In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), the general condition of the 
sump located within the pump house was assessed and photographs were taken, as shown 
in Figure 11-9. The sump was observed to have a concrete bottom and contained leaf litter 
and approximately 2 inches of soil (Figure 11-9A). After the soil sample was collected from 
the sump, the sump was cleared of debris and remainder of the photographs shown in 
Figure 11-9 taken. The observations made are summarized below.  

The total sump dimensions are approximately 1.4-ft high, 2.0-ft wide and 9.9-ft long. The 
sump has three sections. The first (main) section is approximately 1.4-ft high, 2.0-ft wide, 
and 4.4-ft long, and is where the central trough from the outside concrete pads would have 
discharged (Figure 11-9B). Vertical and horizontal cracks and live root material were 
observed in this section of the sump (Figures 11-9B and 11-9C). The second section is 
covered, possibly to permit foot-traffic through the pump house (Figures 11-9D and 11-9E). 
The dimensions beneath the cover within this section are approximately 1.5-ft wide, 1.2-ft 
high, and 3.4-ft long. The third section (Figures 11-9E and 11-9F) is open, with approximate 
dimensions of 1.4-ft high, 1.5-ft wide, and 2.2-ft long. An electrical motor was lying in the 
third section of the sump. 

11.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 2002 
(EBS) and 2007 (ERP Technical Subcommittee scoping session), as well as the 2009 SI, and on 
regional information.  

The land containing PI 6 slopes very gently to the south/southeast, with the highest 
elevation at approximately 68 ft amsl. The land around PI 6 is heavily vegetated and is not 
maintained. 

The soil overlying the bedrock found in borings on PI 6 consists mostly of sands, silty sands, 
sandy silts and clayey sand. At PI 6, refusal was encountered between 20 and 22 ft bgs, 
without having reached the water table. For more information on the soils, see Appendix A 
which contains the site-specific soil boring logs.  

PI 6 is located within the KTd geologic region, which consists of plutonic rocks, largely 
granodiorite and quartz diorite. For more information on the bedrock geology, see Section 
1.4.6.  

No surface water is present at PI 6. The closest surface water body topographically 
downgradient of the site is Puerto Ferro along the coast, approximately 0.5 mile to the 
southeast. Based on nearby wells, the topographic slope, and the regional groundwater 
gradient determined by the USGS (1989) and confirmed by CH2M HILL within the Camp 
Garcia area during the SI/ESI (2009), groundwater in this area likely exists within the 
fractured bedrock and flows in a southerly direction toward the coast, as described in 
Section 1.4.7 and shown in Figure 24-1. 

11.2 Sampling Approach and Chemical Constituents Identified 
EBS Soil and Wipe Sampling 

Based on observations made during the EBS site visit, six wipe samples, PBC1 through 
PBC6, (Figures 11-4 and 11-6) were collected from the concrete pad and pump house. No 
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PCBs were detected on the wipe samples. Additionally, three surface soil samples, PI6-1 
through PI6-3) were collected near the above-ground UST (Figures 11-4 and 11-6). The 
surface soil samples were analyzed for VOCs, SVOCs, pesticides, herbicides, PCBs, 
inorganics, TPH-DRO, and TPH-GRO.  

SI Soil Sampling 

In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), during the SI one surface soil 
sample (SS04 on Figures 11-4 and 11-6) was collected within the sump and was analyzed for 
TCL PCBs. Because the sump had a concrete bottom and contained only about 2 inches of 
soil, only a surface soil sample was collected within the sump.  

Additionally, to determine if there has been a release from the concrete pad through the 
openings along the east berm, two co-located surface soil and subsurface soil samples 
(SS/SB05 and SS/SB06 on Figures 11-4 to 11-6) were collected just outside the east side of 
the pad berm, immediately adjacent to the openings in the berm. These samples were 
analyzed for TCL PCBs.  

To determine if there were releases during vehicle washing activities, one co-located surface 
soil and subsurface soil sample (SS/SB07) was collected at the location of the former vehicle 
wash pad. The samples were analyzed for TCL VOCs and SVOCs, and TAL inorganics, as 
these are the constituents likely associated with potential releases from the vehicle washing 
activities. 

No PID readings above 0.0 ppm were observed at PI 6 (see Soil Boring Logs, Appendix A); 
therefore, all soil samples were collected at default depths in accordance with the SAP (see 
Table 2-1 for soil sample depths). Tables 11-1 and 11-2 summarize the constituents detected 
in PI 6 surface soil and subsurface soil samples, respectively, collected during the EBS (2002) 
and SI (2009). The tables also identify screening criteria exceedances. Raw analytical data for 
the EBS (2002) samples are provided in Appendix F of the Environmental Baseline Survey 
Report (NAVFACENGCOM, 2003). Raw analytical data for the SI (2009) samples are 
provided in Appendix K of this SI/ESI Report.  

11.3 PI 6 Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 11-1 and 11-2). 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests the site was a probable water treatment plant with a large 
impoundment, vehicle wash pad, UST, and concrete pad potentially used to store PCBs. 
Historical data collected around the UST, as well as its unlikely use for fuel storage at the 
site, suggest the UST is not a potential source of a CERCLA-related release at PI 6 (see 
below). However, based on the CSM, the potential sources of a CERCLA-related release are 
the concrete pad used to store PCBs, the vehicle wash pad, and the UST. Although there are 
no records of past releases at the site and there was no evidence of past releases observed 
during the site visits, the potential presence of CERCLA hazardous substances could not be 
confidently ruled out without sample collection due to the nature of the historical activities 
at the site. Sample collection took place during the 2002 EBS and 2009 SI. Therefore, the 
decision analysis proceeds to Step 2.  
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Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 

EBS (2002) 

Although EBS data were not subject to third-party validation, the data still underwent some 
validation processes. The results of laboratory QA/QC samples were compared to limits 
specified by the analytical methodology and/or laboratory SOPs. At a minimum, these 
QA/QC samples included blanks, calibrations, and MS/MSDs. No QA/QC exceedances 
were noted. These historical data are available for used as reported. 

SI (2009) 

Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the EBS (2002) and the SI (2009), the following inorganics 
above the background UTLs and non-inorganics were detected by sampling event and by 
medium: 

EBS (2002) Surface Soil 

 VOCs: none detected 

 SVOCs: none detected 

 Herbicides: 2,4,5-trichlorophenoxyacetic acid, 2,4,5-TP (Silvex) 

 Pesticides: DDE 

 PCBs: non detected 

 Inorganics above background UTLs: arsenic, lead, mercury, selenium, thallium, and zinc 

SI (2009) Surface Soil 

 VOCs: none detected 

 SVOCs: benzo(a)anthracene, chrysene, fluoranthene, pyrene 

 PCBs: none detected 

 Inorganics above background UTLs: lead 

SI (2009) Subsurface Soil 

 VOCs: none detected 

 SVOCs: di-n-butylphthalate 

 PCBs: none detected 
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 Inorganics above background UTLs: none detected 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
As discussed above, there were three potential source areas considered for PI 6: (1) concrete 
pad and sump associated with potential PCB storage, (2) former vehicle wash rack, and (3) 
UST. The UST was identified as a potential source only during the EBS. When the ERP 
Technical Subcommittee performed the SI scoping, it was recognized, based on historical 
records and historical sample data collected in the vicinity of the UST, that the UST was not 
a likely source of release and, consequently, was not considered for further sampling as part 
of the SI. However, as a conservative measure, the EBS soil inorganics data above 
background UTLs from this area are considered further in the decision analysis process.  

No VOCs or SVOCs were detected in the EBS samples and the concentrations of pesticide 
and herbicides detected in those samples are the same pesticides and of similar 
concentrations (see Table 11-1) detected at other sites across east Vieques (see Table O-1). 
For example, 4,4’-DDE was detected in PI 6 surface soil samples at concentrations between 
5.9 g/kg and 7.3 g/kg, which is similar to the concentrations detected at other sites across 
east Vieques (i.e., 0.08 g/kg to 1,200 g/kg). Therefore, pesticides are not considered 
further in the decision analysis process. In addition, the thallium concentrations reported for 
samples collected during the EBS utilized a method that, although standard at the time, 
tended to provide falsely elevated results (see Section 1). Table 13-1 (PI 8) shows that no 
thallium was detected in the 10 surface soil samples collected during the SI, including the 
two samples immediately adjacent to samples where thallium concentrations of 
approximately 1 mg/kg were detected during the EBS. In addition, there is no likely source 
of thallium at PI 6. Therefore, the thallium results from the EBS samples are not considered 
further in the decision analysis process for PI 6. 

With respect to the SI soil data collected at the concrete pad/sump and former vehicle wash 
rack, no PCBs were detected. However, because of the nature of activities at the former 
vehicle wash rack, the SVOCs and inorganics detected in the soil samples collected there are 
considered further in the decision analysis process. 

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by medium. 

EBS (2002) Surface Soil 

 Arsenic: one detection (sample PI6-1) at a concentration (2.1 mg/kg) above the RSL (0.39 
mg/kg), SSL at a DAF of 1 (0.29 mg/kg), and background UTL (1.6 mg/kg) 

 Mercury: one detection (sample PI6-2) at a concentration (0.31 mg/kg) above the 
ecological screening value (0.10 mg/kg) and background UTL (0.057 mg/kg) 
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 Selenium: two detections (samples PI6-2 and PI6-3) at concentrations (1.3 mg/kg and 1.2 
mg/kg, respectively) above the ecological screening value (0.52 mg/kg), SSL at a DAF of 
1 (0.26 mg/kg), and background UTL (0.51 mg/kg) 

 Zinc: one detection (sample PI6-3) at a concentration (131 mg/kg) above the ecological 
screening value (120 mg/kg) and background UTL (32 mg/kg) 

SI (2009) Surface Soil 

 SVOCs: no exceedances 

 Inorganics above background UTLs: no exceedances 

SI (2009) Subsurface Soil 

 SVOCs: no exceedances 

As shown above, there are exceedances of the most conservative screening values in surface 
soil. Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
PI 6. Although PI 6 is approximately 18 acres in size, whereas a residential lot may be 
approximately ¾ acre, no chemicals were detected above background and RSLs at 
concentrations exceeding 100 times the screening levels (see Table 11-3). Therefore, no hot 
spots were identified and all soil data were merged in the residential evaluation.  

Arsenic was detected in two of four surface soil samples above background and its RSL 
(0.39 mg/kg), at a maximum concentration of 2.1 mg/kg. Based on the maximum detected 
concentration, the residential ELCR is 5 x 10-6 and the HI is 0.1, which are within EPA 
acceptable levels, and arsenic would not be identified as a risk driver (see Table 11-3). 

Six additional constituents (aluminum, chromium, cobalt, iron, manganese, and vanadium) 
were detected in soil above human health screening levels but below background UTLs. 
Based on the maximum detected concentrations of arsenic and these six additional 
constituents, the cumulative maximum target organ-specific HI is 0.4 and the ELCR is  5 x 
10-6 (see Table 11-3). Based on the historical source of potential releases identified at the site 
(see Section 11-1) and the environmental conditions on Vieques (see Appendix R), the form 
of chromium expected to be present at the site is Cr3+, especially considering its detected 
concentrations are within background levels. Therefore, potential cumulative effects from 
multiple chemicals in soil are not a concern. 

Ecological Evaluation 
Three inorganics (mercury, selenium, and zinc) exceeded ecological screening values and 
background UTLs in at least one surface soil sample collected at the site (Table 111). None of 
these constituents likely pose an unacceptable risk to ecological receptors based upon the 
following: 
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 Mercury exceeded the ecological screening value in one of four samples at a maximum 
HQ of 3.10 (Table 11-4). However, the mean HQ (0.99) was less than 1. 

 Selenium exceeded the ecological screening value in two of four samples at a maximum 
HQ of 2.50 (Table 11-4). The screening value (0.52 mg/kg), however, is based upon 
potential impacts to plants. The area where the exceedances occurred is heavily 
vegetated, with no apparent impacts to the terrestrial plant community. Concentrations 
are less than soil screening values based upon other receptors (e.g., 4.10 mg/kg for soil 
invertebrates). 

 Zinc exceeded the ecological screening value in one of four samples at a maximum HQ 
of 1.09 (Table 11-4). However, the HQ was less than 1 in the field duplicate of this 
sample. In addition, the mean HQ (0.58) was also less than 1. 

Additional Comparisons 
Two inorganics (arsenic and selenium) were detected at concentrations above their 
respective SSLs at a DAF of 1 and background UTLs. The UST area is small (several feet 
long and wide) and soil/groundwater data evaluations presented for various sites in this 
SI/ESI Report suggest SSLs at a DAF of 1 are not representative predictors of leaching to 
groundwater (e.g., PI 4, SWMU 10, etc.). No arsenic concentrations exceed the SSL at a DAF 
of 8; no selenium concentrations exceed the SSL at a DAF of 5. 

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely sources of CERCLA-related releases are the former PCB storage pad and vehicle 
wash pad. Based on historical information regarding most or all tank usage at the site (i.e., 
for water) and the soil data collected in the vicinity of the UST, the ERP Technical 
Subcommittee determined that the UST was not a likely source of a CERCLA-related release 
and, therefore, did not include it in potential source area identification for the SI. Because no 
PCBs were detected on the concrete pad wipe samples, or in the soil adjacent to the concrete 
pad, or in the main portion of the sump, additional sampling within or beneath the sump is 
not warranted. In addition, a co-located surface and subsurface soil sample was collected at 
the location of the former vehicle wash pad. Based on this information, the spatial 
distribution of the samples collected during the SI and resulting data indicate the potential 
source areas have been sufficiently characterized. 

11.4 Conclusions and Recommendations 
Table 11-5 summarizes the results of the decision analysis for PI 6, which indicates there has 
not been a CERCLA-related release at the site that has resulted in contamination of soil or 
groundwater at concentrations that would pose a potentially unacceptable risk to human or 
ecological receptors or leaching concern for groundwater. Further, the data collected around 
the former PCB storage pad and associated sump suggest PCBs were not released in this 
area. Therefore, based on the above information, no further investigation or action is 
warranted for PI 6; a no action decision document will be prepared for the site. 
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Surface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- ND ND ND ND NA NA NA ND

Semivolatile Organic Compounds (UG/KG)

Benzo(a)anthracene -- 150 -- 10 333 U 333 U 333 U 333 U NA NA NA 2.7 J
Chrysene -- 15,000 -- 1,100 333 U 333 U 333 U 333 U NA NA NA 4.4 J
Fluoranthene -- 230,000 -- 160,000 333 U 333 U 333 U 333 U NA NA NA 3.2 J
PAH HMW (Total) -- -- 18,000 -- 0 U 0 U 0 U 0 U NA NA NA 12
PAH LMW (Total) -- -- 29,000 -- 0 U 0 U 0 U 0 U NA NA NA 3.0
Pyrene -- 170,000 -- 120,000 333 U 333 U 333 U 333 U NA NA NA 5.2 J

Herbicides (UG/KG)
2,4,5-Trichlorophenoxyacetic acid -- 61,000 -- 150 10 U 13 27 27 NA NA NA NA
2,4,5-TP (Silvex) -- 49,000 -- 28 10 U 60 87 10 U NA NA NA NA

Pesticides (UG/KG)
4,4'-DDE -- 1,400 114 47 3.3 U 5.9 6.9 7.3 NA NA NA NA

Polychlorinated Biphenyls (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND ND NA

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000 NA NA NA NA NA NA NA 12,200
Antimony 5.8 3.1 78 0.27 5.5 U 5.4 U 4.9 U 4.3 U NA NA NA 0.39 J
Arsenic 1.6 0.39 18 0.29 2.1 0.89 U 0.82 U 0.71 U NA NA NA 0.74
Barium 147 1,500 330 82 62 68 56 48 NA NA NA 78
Beryllium 0.27 16 40 3.2 0.46 U 0.45 U 0.41 U 0.36 U NA NA NA 0.18
Cadmium 2.2 7.0 32 0.38 0.46 U 0.45 U 0.41 U 0.36 U NA NA NA 0.48
Calcium 8,840 -- -- -- NA NA NA NA NA NA NA 7,430
Chromium 72 0.29 64 0.00083 4.8 3.2 4.9 3.4 NA NA NA 4.6
Cobalt 16 2.3 13 0.49 4.8 4.5 U 4.5 3.6 U NA NA NA 5.2
Copper 66 310 70 46 37 31 45 37 NA NA NA 28
Iron 38,100 5,500 -- 640 NA NA NA NA NA NA NA 12,500
Lead 5.4 400 120 27 4.1 2.6 23 16 NA NA NA 11
Magnesium 3,710 -- -- -- NA NA NA NA NA NA NA 1,630
Manganese 1,630 180 220 57 NA NA NA NA NA NA NA 466
Mercury 0.057 0.78 0.10 0.57 0.039 U 0.31 0.069 U 0.10 U NA NA NA 0.020 J
Nickel 22 160 38 48 6.7 5.4 3.3 U 2.9 U NA NA NA 2.0
Potassium 5,270 -- -- -- NA NA NA NA NA NA NA 822
Selenium 0.51 39 0.52 0.26 0.91 U 1.3 1.2 0.71 U NA NA NA 0.53 U
Sodium 1,590 -- -- -- NA NA NA NA NA NA NA 133
Thallium 0.13 -- 1.0 0.14 0.91 U 0.98 1.1 0.84 NA NA NA 0.11 U
Vanadium 144 39 130 180 31 33 31 25 NA NA NA 31
Zinc 32 2,400 120 680 104 13 131 91 NA NA NA 30

Total Petroleum Hydrocarbons (MG/KG)
No Detections -- -- -- -- ND ND ND ND NA NA NA NA

Notes:

NA - Not Analyzed

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

VEP6-SO07

VEP6-SS07-01-0309

03/05/09

VEP6-SO05

VEP6-SS05-01-0309

03/11/09

VEP6-SO06

VEP6-SS06-01-0309

03/11/09

VEP6-SO04

VEP6-SS04-0H-0309

03/05/09

VNTR-PI6-3

VNTR-PI6-3D

12/12/2002 12/12/2002

VNTR-PI6-3

Table 11-1

PI 6

Vieques, Puerto Rico

Background 
UTL (KTd)

VNTR-PI6-2

VNTR-PI6-2

12/12/2002

Adjusted RSL for 
Residential Soil

Eco (E)
12/12/02

VNTR-PI6-1

VNTR-PI6-1
SSL            

(DAF=1)

Exceeds Background UTL

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)
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Subsurface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- NA NA NA ND ND

Semivolatile Organic Compounds (UG/KG)
Di-n-butylphthalate -- 610,000 9,200 NA NA NA 110 U 22 J

Pesticides (UG/KG)
No Detections -- -- -- NA NA NA NA NA

Polychlorinated Biphenyls (UG/KG)
No Detections -- -- -- ND ND ND NA NA

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000 NA NA NA 14,200 13,900
Arsenic 1.6 0.39 0.29 NA NA NA 0.62 0.56
Barium 147 1,500 82 NA NA NA 147 124
Beryllium 0.27 16 3.2 NA NA NA 0.20 0.20
Calcium 8,840 -- -- NA NA NA 2,000 2,000
Chromium 72 0.29 0.00083 NA NA NA 3.7 3.7
Cobalt 16 2.3 0.49 NA NA NA 4.8 4.2
Copper 66 310 46 NA NA NA 44 41
Iron 38,100 5,500 640 NA NA NA 16,000 15,000
Lead 3.3 400 27 NA NA NA 1.3 1.2
Magnesium 3,710 -- -- NA NA NA 1,920 1,860
Manganese 1,630 180 57 NA NA NA 453 390
Nickel 22 160 48 NA NA NA 1.7 1.5
Potassium 2,000 -- -- NA NA NA 719 727
Sodium 2,250 -- -- NA NA NA 178 169
Vanadium 144 39 180 NA NA NA 55 48
Zinc 32 2,400 680 NA NA NA 14 14

Notes:

NA - Not Analyzed

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Background 
UTL (KTd)

SSL            
(DAF=1)

Table 11-2

PI 6

Vieques, Puerto Rico

Adjusted RSL for 
Residential Soil

VEP6-SB07P-46-0309

03/05/09

VEP6-SO05 VEP6-SO07

VEP6-SB05-46-0309

03/11/09

VEP6-SB05P-46-0309

03/11/09

VEP6-SO06

VEP6-SB06-46-0309 VEP6-SB07-46-0309

03/05/0903/11/09
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Table 11-3

HHRA COPC Summary Table

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: PI-6

Media: Surface Soil, Subsurface Soil
Historical Function: Former PCB Storage Pad and Vehicle Wash Pad

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits KTd KTd 100x SL Toxicity Value Toxicity Value

(1) (2) (3) (3)

PI-6 7429-90-5 Aluminum 1.2E+04 1.22E+04 mg/kg VEP6-SO07 1 / 1 1 / 1 4.72E+00 - 4.72E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Surface Soil 7440-38-2 Arsenic 7.4E-01 2.10E+00 mg/kg VNTR-PI6-1  2 / 4 2 / 4 1.60E-01 - 1.60E-01 1.6E+00 Yes 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.1 5.4E-06

7440-47-3 Chromium 3.2E+00 4.90E+00 mg/kg VNTR-PI6-3 4 / 4 4 / 4 1.00E-01 - 1.00E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.00004 --
7440-48-4 Cobalt 4.5E+00 5.20E+00 mg/kg VEP6-SO07 3 / 4 3 / 4 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.2 1.4E-08
7439-89-6 Iron 1.3E+04 1.25E+04 mg/kg VEP6-SO07 1 / 1 1 / 1 1.28E+00 - 1.28E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 4.7E+02 4.66E+02 mg/kg VEP6-SO07 1 / 1 1 / 1 4.20E-01 - 4.20E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.3 --

PI-6 7429-90-5 Aluminum 1.4E+04 1.4E+04 mg/kg VEP6-SO07 1 / 1 1 / 1 3.78E+00 - 3.78E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.2 --

Subsurface Soil 7440-38-2 Arsenic 6.2E-01 6.2E-01 mg/kg VEP6-SO07 1 / 1 1 / 1 1.30E-01 - 1.30E-01 1.6E+00 No 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

7440-47-3 Chromium 3.7E+00 3.7E+00 mg/kg VEP6-SO07 1 / 1 1 / 1 8.00E-02 - 8.00E-02 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --
7440-48-4 Cobalt 4.8E+00 4.8E+00 mg/kg VEP6-SO07 1 / 1 1 / 1 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 1.6E+04 1.6E+04 mg/kg VEP6-SO07 1 / 1 1 / 1 1.03E+00 - 1.03E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.3 --
7439-96-5 Manganese 4.5E+02 4.5E+02 mg/kg VEP6-SO07 1 / 1 1 / 1 3.40E-01 - 3.40E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 5.5E+01 5.5E+01 mg/kg VEP6-SO07 1 / 1 1 / 1 5.00E-02 - 5.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.1 --

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type KTd Soil 0.4 5E-06
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater -- --
(3) Regional Screening Levels for Residential Soil (December 2009). Total Risk 0.4 5E-06

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk
CNS = Central Nervous System

December

RSL

AdjustedQualifier Qualifier

 Minimum  Maximum

Concentration Concentration

ES051710192043TPA / 10160001 Page 1 of 1



Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL
Mean 
Ratio

Maximum 
Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Mercury 0.0392 - 0.1 2 / 4 0.020 0.31 0.10 0.141 0.27 0.10 1 / 4 3.10 0.057 1 / 4 1.75 5.44 2.66 0.999
Selenium 0.53 - 0.909 2 / 4 1.20 1.30 0.80 0.52 1.42 0.52 2 / 4 2.50 0.51 2 / 4 1.58 2.55 2.73 1.55
Zinc -- - -- 4 / 4 13.2 131 69.6 56.8 136 120 1 / 4 1.09 32.0 2 / 4 2.18 4.09 1.14 0.58

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Table 11-4
Ecological Risk Assessment Screening Statistics for PI 6 Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of 

Detection
Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance
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Decision Tree Summary

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil     
(EBS)

Yes Yes

Herbicides No N/A N/A
Pesticide No No N/A
Inorganics Yes As > RSL, SSL, BKG acceptable HH risk level; < SSL at DAF 8

Hg > ECO, BKG mean concentration < ECO
Se > ECO, SSL, BKG ECO based on plants; no sign of stress to plants; < ECO for 

soil invertebrates; < SSL at a DAF of 5
Zn > ECO, BKG mean concentration < ECO

Surface Soil     
(SI)

Yes Yes

SVOCs Yes No N/A
Inorganics Yes No N/A

Subsurface Soil 
(SI)

Yes Yes

SVOCs Yes No N/A

Medium sufficiently 
characterized; no further 
investigation or action for 
medium
Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Table 11-5

PI 6

Vieques, Puerto Rico

Medium sufficiently 
characterized; no further 
investigation or action for 
medium
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(A) Condition of pump house sump at time of sampling.

(B) First section, showing concrete trough on left, with cracks. 

(D) Second Section, showing leaf litter beneath cover. (E) Second Section, (forward) covered.  Third Section, with motors (back). (F) Top view of third section, showing motor lodged within sump. 

(C) Vertical crack with live root material.

CracksCracks

FIGURE 11-9
PI-6 Site Photographs
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SECTION 12 

PI 7 Former Quarry, Tar Drum Disposal Area, 
and Radar Communication Area 

This section presents the results of the SI/ESI performed at PI 7 Former Quarry, Tar Drum 
Disposal Area, and Radar Communication Area. 

12.1 Conceptual Site Model 
The CSM for PI 7 is based on review of historical information such as records, aerial 
photographs, interviews, site inspection documentation, as well as site-specific data.  

12.1.1 Site History and Potential Sources of Release 
PI 7 is located approximately ¼-mile west of the western boundary of Camp Garcia (Figures 
1-2 and 1-3). Historical information suggests the site was a former radar communication 
area, former quarry, and former tar drum disposal area. Results of the aerial photography 
study completed by ERI in August 2000 showed that from 1959 through 1994, persistent 
ground scarring was evident at this location (NAVFACENGCOM, 2003). 

PI 7 is divided into distinct subsections based on interviews, records, and site visits. The 
northern subsection, believed to be associated with a radar communication facility (Figure 
12-1; the center subsection, formerly a quarry and the southern subsection, which contained 
numerous drums, and is believed to be a former tar drum disposal area (Figures 12-2 and 
12-3).  

The northern subsection of PI 7 is located between two hills, one to the southwest, and one 
to the southeast. In September 2001, a site reconnaissance of the northern subsection was 
performed to visually identify surface features and better understand the site. A concrete 
slab was observed and photographed during the reconnaissance (Figure 12-4B). 

A site visit to the central subsection (former quarry) was conducted in 2002 as part of the 
EBS (NAVFACENGCOM, 2003). Various debris items, such as utility poles, scrap metal, a 
rubber pipe, and concrete were observed during this site visit (Figures 12-4A and 12-4C). 

In August 2005, a more detailed site reconnaissance was completed on the northern, central, 
and southern subsections of PI 7. The objectives of the 2005 site reconnaissance were to 
identify the locations of surface debris by visual inspection, identify subsurface metallic 
anomalies in the central and southern subsections using a metal detector, and verify the 
subsurface metallic anomalies in order to select appropriate PA/SI sampling locations. 
Based on the results of the 2005 site reconnaissance, the area for subsequent reconnaissance 
was expanded in 2006 to cover areas east of the 2005 central subsection reconnaissance, and 
to cover the area between the central quarry subsection and the southern tar drum disposal 
area, as well as an approximate 100-foot-wide strip along the west side of the north-south 
road adjacent to the southern tar disposal area and central quarry subsection (Figure 12-2). 
The findings of the various site reconnaissance activities are summarized below.  
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As stated previously, historical information and site reconnaissance of the northern 
subsection of PI 7 suggest it is the location of a former radar station. The large, irregular area 
outlined in Figure 12-1 is the boundary identified by the aerial photo analysis (ERI, 2000). 
During the August 2005 site reconnaissance, this area was searched, but the only object 
identified within the boundary was a telephone pole, whose location is shown on Figure 12-
1. Further, the area identified by ERI was very hilly, which did not appear conducive for a 
radar communication facility. Because the area identified by ERI did not appear to be the 
location of any former structure, the field team expanded the site reconnaissance in an 
attempt to find the former radar communication facility. During this reconnaissance, it was 
determined that the former radar facility was actually located several hundred ft to the 
southeast of the area identified by ERI, as shown by the small rectangular area in Figure 12-
1. At this location, rebar anchor loops and three 5-ft by 10-ft slabs of concrete were found at 
the locations identified in Figure 12-1. One of the concrete slabs is shown in Figure 12-4B. 

Approximately 7.1 acres in the central subsection (quarry) of PI 7 were visually observed 
with the aid of a metal detector during the August 2005 site reconnaissance, as shown in 
Figure 12-2. The reconnaissance included areas outside the boundary identified by ERI 
because a subsurface anomaly was identified along both the southwestern and 
northwestern boundaries. Within the area evaluated, the reconnaissance team found 11 
metallic subsurface anomalies, 4 surface debris items, and three empty 55-gallon drums, as 
shown in Figure 12-2. All subsurface metallic anomalies were unearthed with a shovel. 
None were identified to be potential sources of contamination. They were primarily iron-
bearing rocks and small pieces of metal such as wire. Among the identified metallic debris 
were a drill bit, communication wire, steel wire, and two ordnance related scrap (M212 
40mm cartridge cases from a M781 40mm practice grenade round).  

Also during the 2005 site reconnaissance, the southern subsection of PI 7 was visually 
observed with the aid of a metal detector to confirm the presence of drums previously 
observed. The area reconnoitered and the items found are shown in Figure 12-2. Three 
debris piles were found in the center of the site. These piles consisted of approximately 10, 
10, and 40 rusted 55-gallon drums along with other metal debris. Two smaller piles, 
consisting of approximately 2 and 5 drums and other metal debris, were also identified near 
the larger debris piles. In addition, 18 subsurface metallic anomalies were found. All 
subsurface metallic anomalies were unearthed with a shovel. Like the central subsection, 
none were identified to be potential sources of contamination.  

Based on the results of the 2005 site reconnaissance, a second site reconnaissance was 
conducted in March 2006. This reconnaissance expanded the area evaluated in 2005, as 
shown in Figures 12-2. Twenty-nine pieces of mostly metallic surface debris were identified, 
two of which were rusted drums as shown in Figure 12-2). The majority of the debris 
consisted of metallic plates, sheets, mats, and pipes. No additional subsurface anomalies 
were identified during the expanded reconnaissance, likely because: 1) the soil cover was 
greater, keeping the metal detector farther away from the ferrous rocks that caused false 
detections and/or 2) the intent of the survey was to find drums and potential sources of 
contaminant release, so using lessons learned from the first survey, the sensitivity of the 
metal detector was decreased just enough to no longer pick up ferrous rocks as had been the 
case in the quarry, or small bits of wire and bottle caps. In addition, both sides of the north-
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south road adjacent to the western side of the site, including the 100-foot-wide strip west of 
the road, were visually inspected for evidence of drums. No drums were observed. 

As discussed above, miscellaneous surface debris, drums, and approximately 29 subsurface 
anomalies (11 in the central subsection and 18 in the southern subsection) were identified 
during the August 2005 reconnaissance. These locations were marked with a flag and GPS 
coordinates of each were taken. All subsurface anomalies were later dug up with a shovel 
by UXO trained personnel to identify the anomaly source. None of the subsurface items 
found, which consisted mainly of metal wire, screws, and rocks, were suspected of being a 
potential contaminant source. The 2006 reconnaissance identified additional, mostly metallic 
surface debris and more drums. Other than the drums found within the former quarry and 
tar drum disposal area, none of the surface debris was suspected of being a potential 
contaminant source. Therefore, based on the above information, the primary potential 
sources of contamination identified for PA/SI sampling were the drums. In addition, as a 
conservative measure, the former radar communication facility and the area near the 
southern boundary of the central subsection (i.e., EBS sample location PI7-3) were identified 
as potential source areas for PA/SI sampling. For details on the 2005 and 2006 site 
reconnaissance activities, see Appendix Q of the Final PA/SI Report (CH2M HILL 2008). 

While the data collected during the PA/SI suggested there had not been a CERCLA-related 
release at the site that resulted in contamination of soil or groundwater that would pose a 
potentially unacceptable risk to human or ecological receptors, it was recognized that the 
drums represented a potential future source of a CERCLA-related release. Therefore, as a 
precautionary measure, the drums were removed during the 2009 ESI, as summarized 
below. 

In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), 170 crushed drums, stained 
or containing tar, were removed from nine distinct areas (Area 1 through Area 9, as shown 
in Figures 12-2 and 12-3). Areas 1 through 5 (Figure 12-2) required excavation, to depths 
ranging from 1 to 5 ft bgs, to ensure all drums were removed (Figure 12-5A through 12-5C). 
Additionally at these five areas, soil contaminated with tar was excavated. The excavation 
activities resulted in the removal of soil represented by PA/SI (2006) samples SS03, SS04, 
SS06 and SS09. At Areas 6 through 9, a path was cut and the drums were manually 
extracted. No excavation was required in these locations. All drums and soil were staged in 
covered rolloffs, or covered on plastic sheeting, for subsequent offsite transport and disposal 
(Figure 12-5C through 12-5E).  

Following the initial excavation activities at Areas 1 through 5, the area was visually 
scanned for any evidence of residual soil contamination. Based on observations made, a few 
isolated areas of tar-stained soil were removed.  

Once the area was cleared of drums, tar, and tar-stained soil, a site reconnaissance was 
performed within the large area of drum removal using a Schondstedt magnetic locator. A 
small quantity of metal debris and four additional drums, one in Area 1 and three in Area 4, 
were identified and removed. The total number of drums removed from PI 7 during the ESI 
was 174. As a result of the removal activities, potential future sources of contamination at 
the site were eliminated. 
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Figures 12-5A through E and H show the drum and contaminated soil removal activities. 
Figure 12-5I shows the post-removal site conditions. Drums with tar and tar-stained soil 
were disposed of at the Peñuelas Valley Landfill in Peñuelas, Puerto Rico. Additionally, 
minor scrap metal (sheet metal, etc.) identified on the site was transported to the Navy 
Central Processing Center (CPC) for disposal. For more details regarding the disposal of 
debris, drums, and soil, see Investigation-Derived Waste Disposal Information, Appendix 
J.1. 

12.1.2 Physical Setting 
The description of the sites physical setting is based on site reconnaissance activities 
conducted in 2001 (brief recon of 23 PI sites), 2002 (EBS), 2005 and 2006 (site reconnaissance 
for the PA/SI), and 2009 (ESI), as well as on regional information.  

The site is relatively hilly, sloping generally to the south and dropping approximately 250 ft 
from the northern subsection to the southern subsection. No federally protected species or 
preferred habitats are present at the site. For more information on the ecological survey, see 
Appendix P. 

Soils overlying bedrock encountered in soil borings consist mostly of fine sand, silty sand 
and sandy silt. During the ESI (2009), borings were installed with a variety of methods 
dictated by terrain and safety concerns, but were generally hand auger, tripod-mounted 
slidehammer (140-lb), or HSA (Figures 12-5F and 12-5G). Therefore, refusal depths were 
variable (between 0.8 and 12’ bgs). For more details on the unconsolidated material 
overlying bedrock, see the site-specific boring logs in Appendix D of the Final PA/SI Report 
(CH2M HILL 2008) and Appendix A of this report.  

In general, bedrock is encountered at approximately 14 ft to 17 ft bls in the southern 
subsection and at approximately 10 ft bls in the central subsection. PI 7 lies within the KTd 
formation, which consists of plutonic rocks, largely granodiorite and quartz diorite. The 
bedrock encountered in the well boreholes was granodiorite, with few fractures. For more 
information on the bedrock geology see Section 1.4.6.  

There are no surface water bodies at or immediately adjacent to PI 7. There is an ephemeral 
stream approximately 2,000 ft south (downgradient) of the southern subsection of PI 7. 
Based on nearby wells, the topographic slope, and the regional groundwater gradient 
determined by the USGS (1989) and confirmed by CH2M HILL within the Camp Garcia area 
during the SI/ESI (2009), groundwater in this area likely exists within the fractured bedrock 
and flows in a southerly direction toward the coast, as described in Section 1.4.7 and shown 
in Figure 24-1. 

12.2 Sampling Approach and Chemical Constituents Identified 
EBS Soil Sampling 

Four surface soil samples were collected within the former quarry area during the EBS 
(2002) (NAVFACENGCOM, 2003) in the vicinity of surficial debris (Figure 12-3) and 
analyzed for Appendix IX VOCs, SVOCs, pesticides, herbicides, PCBs, inorganics; and 
explosives, including perchlorate. Surface soil sample locations were chosen because they 
were at the base of the slope near the edge of the site (as it was delineated in 2002).  
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PA/SI Soil Sampling and Groundwater Monitoring Well Installation and Sampling 

During the PA/SI (2006), three co-located surface soil and subsurface soil samples were 
collected within the former radar communication area, five co-located surface soil and 
subsurface soil samples (and two additional surface soil samples) were collected within the 
former quarry, and ten co-located surface soil and subsurface soil samples (and two 
additional surface soil samples) were collected in the former tar drum disposal area. 
Additionally, one monitoring well was installed in the former quarry and two wells were 
installed in the former tar drum disposal area (Figures 12-2 and 12-3). All samples were 
analyzed for TCL VOCs, SVOCs, pesticides, and PCBs; and TAL inorganics. No FID 
readings significantly above background were observed in the soil borings (see Soil Boring 
Logs, Appendix D of the Final PA/SI Report (CH2M HILL 2008)); therefore, subsurface soil 
samples were collected at default depths (or refusal, whichever was encountered first) in 
accordance with the work plan (see Table 2-1 for subsurface soil sample depths). Details on 
sampling within each area of PI 7 are provided below. 

For the northern subsection (former radar communication facility), one surface soil sample 
and one subsurface soil sample were collected at each of the three surficial feature areas 
identified during the August 2005 site reconnaissance, as shown in Figure 12-1.  

For the central subsection (former quarry), two surface and two subsurface soil samples 
were collected at the location of the two empty 55-gallon drums identified during the 
August 2005 site reconnaissance (SS/SB15 and SS/SB16 in Figure 12-3). The more southern 
of these two borings was completed as a monitoring well (EPI07-MW03). Four surface soil 
samples and two subsurface samples (SS/SB11, SS12, SS13, and SS/SB14 in Figure 12-2) 
were collected around EBS sample PI7-3 to further delineate the extent of constituents 
previously detected at this location. Two additional subsurface samples (SB12 and SB13) 
were planned, but bedrock was encountered in these two borings at 1 ft bgs. One additional 
surface and subsurface soil sample (SS/SB21) was collected adjacent to the individual empty 
drum identified in the second (2006) reconnaissance. 

Based on the descriptions of the debris identified south of the former quarry, 10 surface and 
subsurface soil samples (SS/SB01 through SS/SB10 in Figure 12-3) were collected around 
the debris areas. In addition, because of the number of drums found in the area, two of the 
soil borings were completed as monitoring wells (EPI07-MW01 and EPI07-MW02). The 
remaining two surface soil samples (SS20 and SS22 in Figure 12-2) were taken alongside 
individual rusted empty drums identified during the second (2006) reconnaissance. All 
surface and subsurface soil and groundwater samples were analyzed for TCL VOCs, 
SVOCs, pesticides, and PCBs; and TAL inorganics.  

ESI Soil Sampling 

Following drum removal and excavation and removal of contaminated soil, confirmatory 
soil samples were collected from the 6-inch interval immediately beneath the drums 
(Figures 12-2 and 12-3) in accordance with the confirmatory sample collection criteria 
detailed in the SI/ESI SAP (CH2M HILL, 2009b). Because tar-stained soil was found at 
various locations throughout the site, subsurface soil samples were collected in these areas 
in accordance with the Soil Sample Depth Selection Criteria Protocol in the Master QAPP 
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(CH2M HILL, 2007a). Nineteen soil borings were installed at PI 7, as detailed below, at the 
locations shown on Figures 12-2 and 12-3. 

At Area 1, where 114 drums were removed, six soil borings (SS/SB32 through SS/SB37) 
were installed. Within Area 1, PID readings were observed from 0.0 ppm to 57.6 ppm 
(SO37). Therefore, the subsurface soil sample was collected at the interval where indicators 
for contamination (i.e. odor, elevated PID readings) were strongest. See Table 2-1 for soil 
sample depths, and site-specific boring logs in Appendix A. 

In Area 2, where 20 drums were removed, three soil borings (SS/SB29 through SS/SB31) 
were installed. Within Area 2, PID readings were observed from 0.0 ppm to 0.2 ppm (SO31), 
which is not significantly above background. Therefore, the subsurface soil samples were 
collected at the default depth in general accordance with the SI/ESI SAP. At SO30 and SO31, 
the subsurface soil samples were collected in the 1.5 ft interval above refusal (5.5 and 3.5 ft 
bgs, respectively). See Table 2-1 for soil sample depths, and site-specific boring logs in 
Appendix A. 

In Area 3, where 21 drums were removed, three soil borings (SS/SB26 through SS/SB28) 
were installed. Within Area 3, PID readings were observed to be 0.0 ppm at SO26 and SO27. 
Therefore, at these borings, the subsurface soil samples were collected at the default depth 
in accordance with the SI/ESI SAP. At SO28, PID readings were observed between 0.0 and 
45.9 ppm. Therefore, in accordance with the protocol, the subsurface soil sample was 
collected at the interval where PID readings were highest (i.e., from 2 to 4 ft bgs). See Table 
2-1 for soil sample depths, and site-specific boring logs in Appendix A. 

In Area 4, where 10 drums were removed, two soil borings (SS/SB24 and SS/SB25) were 
installed. Within Area 4, PID readings were observed to be 0.0 and 2.4 ppm which is not 
significantly above background. At SO24, the subsurface soil sample was collected at the 
default depth in accordance with the SI/ESI SAP. At SO25, the subsurface soil sample was 
inadvertently collected from 2 to 3 ft bgs instead of the default depth of 4 to 6 ft bgs. See 
Table 2-1 for soil sample depths, and site-specific boring logs in Appendix A. 

In Area 5, where 3 drums were removed, one soil boring (SS/SB23) was installed. At SO23, 
PID readings were observed between 0.0 and 5.7 ppm, which is not significantly above 
background. Therefore, at these borings, the subsurface soil samples were collected at the 
default depth in accordance with the SI/ESI SAP. See Table 2-1 for soil sample depths, and 
site-specific boring logs in Appendix A. 

In Areas 6 through 9, where drums (one each at Areas 6 and 7, two each at Areas 8 and 9) 
were removed, one soil boring (SS38 through SS41) was installed in each area using a hand 
auger. Because refusal was reached between 0.8 and 1.0 ft bgs at SO38 (Area 6), SO39 (Area 
9), and SO41 (Area 8), only surface soil samples were collected in these locations. At SO40 
(Area 7), refusal was reached at 1.5 ft bgs; therefore, the subsurface soil sample interval was 
from 0.5 to 1.5 ft bgs. See Table 2-1 for soil sample depths, and site-specific boring logs in 
Appendix A. 

All ESI soil samples were analyzed for TCL VOCs and SVOCs, and TAL inorganics. Tables 
12-1 through 12-3 summarize the constituents detected in PI 7 surface soil, subsurface soil, 
and groundwater samples, respectively, collected during the EBS (2002), PA/SI (2006), and 
ESI (2009). The tables also identify screening criteria exceedances. Note that the 
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groundwater data from the upgradient well at PAOC N (EPAN-MW02), which is also 
within the KTd formation, was used for background comparison for the groundwater data 
collected at PI 7. 

Raw analytical data for the EBS (2002) samples are provided in Appendix F of the 
Environmental Baseline Survey Report (NAVFACENGCOM, 2003). Raw analytical data for 
PA/SI (2006) samples are provided in Appendix O of the Final PA/SI Report (CH2M HILL 
2008). Raw analytical data for the ESI (2009) samples are provided in Appendix K of this 
SI/ESI Report.  

12.3 PI 7 Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 12-1 through 12-3). 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests the site was a former radar communication area, former 
quarry, and former tar drum disposal area. Based on this information, the potential for the 
presence of CERCLA hazardous substances could not be confidently ruled out without 
sample collection, which was conducted during the 2002 EBS, the 2006 SI, and the 2009 ESI. 
Therefore, the decision analysis proceeds to Step 2. 

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
EBS (2002) 

Although EBS data were not subject to third-party validation, the data still underwent some 
validation processes. The results of laboratory QA/QC samples were compared to limits 
specified by the analytical methodology and/or laboratory SOPs. At a minimum, these 
QA/QC samples included blanks, calibrations, and MS/MSDs. No QA/QC exceedances 
were noted. These historical data are available for used as reported. 

PA/SI (2006) 

Appendix N, Section N.15 of the Final PA/SI Report (CH2M HILL 2008) discusses the 
evaluation of the PI 7 data quality. As detailed in Section N.15, the PI 7 data are acceptable 
for use in evaluating whether a release of hazardous waste or hazardous constituents 
warranting further action occurred at PI 7. 

ESI (2009) 

Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 
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Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the EBS (2002), the PA/SI (2006), and the ESI (2009), the 
following inorganics above the background UTLs and non-inorganics were detected by 
location, sampling event, and by medium: 

Northern Subsection (former radar communication facility) 

PA/SI (2006) Surface Soil (samples SS17 through SS19) 

 VOCs: none detected 

 SVOCs: di-n-octylphthalate  

 Pesticides: 4,4’-DDE, 4,4’-DDT  

 PCBs: none detected  

 Inorganics above background UTLs: copper, lead, zinc 

PA/SI (2006) Subsurface Soil (samples SB17 through SB19) 

 VOCs: none detected 

 SVOCs: none detected 

 Pesticides: 4,4'-DDE, 4,4'-DDT 

 PCBs: none detected 

 Inorganics above background UTLs: copper, magnesium, potassium, selenium, zinc 

Central Subsection (former quarry) 

EBS (2002) Surface Soil (samples PI7-1 through PI7-4) 

 VOCs: none detected 

 SVOCs: benzo(a)anthracene,  benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene, 
fluoranthene, ideno(1,2,3-cd)pyrene, pyrene  

 Pesticides: none detected 

 Herbicides: none detected 

 PCBs: none detected  

 Inorganics above background UTLs: arsenic, thallium 

 TPH GRO: none detected 

 TPH DRO: none detected 
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PA/SI (2006) Surface Soil (samples SS11 through SS16, SS21) 

 VOCs: none detected 

 SVOCs: none detected 

 Pesticides: 4,4’-DDE, beta-BHC, endrin, gamma-chlordane 

 Inorganics above background UTLs: barium, copper, magnesium, selenium, zinc 

PA/SI (2006) Subsurface Soil (samples SB11, SB14 through SB16, SB21) 

 VOCs: none detected 

 SVOCs: di-n-octylphthalate, bis(2-ethylhexyl)phthalate 

 Pesticides: none detected 

 PCBs: none detected 

 Inorganics above background UTLs: barium, calcium, copper, magnesium, selenium, 
zinc 

PA/SI (2006) Groundwater (well MW03) 

 VOCs: carbon disulfide, chloromethane 

 SVOCs: none detected 

 Pesticides: delta-BHC 

 PCBs: none detected  

 Total inorganics above background UTLs: barium, calcium, chromium, cobalt, 
manganese, nickel, potassium, selenium 

 Dissolved inorganics above background UTLs: barium, calcium, chromium, cobalt, 
manganese, mercury, nickel, potassium, vanadium 

ESI (2009) Surface Soil (SS40 and SS41) 

 VOCs: acetone, cyclohexane 

 SVOCs: acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, carbazole, chrysene, 
dibenz(a,h)anthracene, fluoranthene, indeno(1,2,3-cd)pyrene, pentachlorophenol, 
pyrene 

 Inorganics above background UTLs: arsenic, barium, iron, magnesium, zinc  

ESI (2009) Subsurface Soil (SB40) 

 VOCs: none detected 
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 SVOCs: acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, 
dibenz(a,h)anthracene, fluoranthene, indeno(1,2,3-cd)pyrene, pyrene 

 Inorganics above background UTLs: barium, magnesium 

Southern Subsection (former tar drum disposal area) 

PA/SI (2006) Surface Soil (samples SS01 through SS10, SS20, and SS22) 

 VOCs: none detected 

 SVOCs: none detected  

 Pesticides: 4,4’-DDE, 4,4’-DDT, delta-BHC 

 PCBs: none detected  

 Inorganics above background UTLs: calcium, copper, cyanide, magnesium, selenium, 
zinc 

PA/SI (2006) Subsurface Soil (samples SB01 through SB10) 

 VOCs: none detected 

 SVOCs: none detected 

 Pesticides: 4,4'-DDE 

 PCBs: none detected 

 Inorganics above background UTLs: arsenic, barium, calcium, magnesium, selenium 

PA/SI (2006) Groundwater (MW01 and MW02) 

 VOCs: chloroform, tetrachloroethene (PCE) 

 SVOCs: none detected 

 Pesticides: delta-BHC 

 PCBs: none detected  

 Total inorganics above background UTLs: barium, manganese, nickel 

 Dissolved inorganics above background UTLs: barium, chromium, cobalt, manganese, 
mercury, nickel, potassium, selenium, vanadium 

ESI (2009) Surface Soil (SS23 through SS39) 

 VOCs: 1,4-dichlorobenzene 

 SVOCs: 2-methylnaphthalene, acenaphthylene, anthracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 
bis(2-ethylhexyl)phthalate, carbazole, chrysene, dibenz(a,h)anthracene, fluoranthene, 
fluorene, indeno(1,2,3-cd)pyrene, pentachlorophenol, phenanthrene, pyrene 
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 Inorganics above background UTLs: arsenic, barium, beryllium, calcium, copper, iron, 
lead, magnesium, manganese, zinc  

ESI (2009) Subsurface Soil (SB23 through SB37 and SB40) 

 VOCs: acetone 

 SVOCs: 1,1-biphenyl, 2-methylnaphthalene, 4-chlorophenyl-phenylether, anthracene, 
atrazine, benzo(a)anthracene, benzo(g,h,i)perylene, bis(2-chloroethyl)ether, bis(2-
ethylhexyl)phthalate, chrysene, dibenzofuran, diethylphthalate, di-n-butylphthalate, 
fluoranthene, indeno(1,2,3-cd)pyrene, nitrobenzene, phenanthrene, phenol, pyrene 

 Inorganics above background UTLs: arsenic, barium, beryllium, calcium, copper, lead, 
magnesium, zinc  

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
Drums were found within the former quarry and the former tar drum disposal area south of 
the former quarry. Some other debris was found in the quarry area as well. As such, it is 
possible that the SVOCs and inorganics detected in the central and southern subsections of 
PI 7 soil and VOCs and inorganics detected in groundwater are attributable to historic 
CERCLA-related releases. Further, although no evidence of a release was observed at the 
former radar communication area and there is no known source of hazardous material or 
constituents in this area, the single SVOC and inorganics are conservatively assumed to be 
potentially attributable to historic CERCLA-related releases. 

As discussed in Section 1, the pesticides detected in the surface soil are the same pesticides 
and of similar concentrations (see Tables 12-1) detected at other sites across east Vieques 
(see Tables O-1). For example, 4,4’-DDE and 4,4’-DDT were detected in PI 7 surface soil 
samples at concentrations between 0.90 g/kg and 150 g/kg (4,4’-DDE), and 1.3 g/kg 
and 31 g/kg ( 4,4’-DDT), which are similar to the concentrations detected at other sites 
across east Vieques (i.e., 0.08 g/kg to 1,200 g/kg for 4,4’-DDE; and 0.30 g/kg to 990 
g/kg for 4,4’-DDT). This information, coupled with the history of the site, suggests the 
pesticides are present due to normal pesticide use, not a CERCLA-related release (see 
Appendix O and Pesticides and Herbicides under Section 1.1.1). Therefore, pesticides are not 
considered further in the decision analysis process.  

In addition, the thallium concentrations reported for samples collected during the EBS 
utilized a method that, although standard at the time, tended to provide falsely elevated 
results (see Section 1). Table 13-1 (PI 8) shows that no thallium was detected in the 10 
surface soil samples collected during the SI, including the two samples immediately 
adjacent to samples where thallium concentrations of approximately 1 mg/kg were detected 
during the EBS. Therefore, the thallium results from the EBS samples are not considered 
further in the decision analysis process for PI 7. 

In addition, the soil containing surface soil samples SS03, SS04, SS06, and SS09 was removed 
during the ESI. Therefore, these samples are not included in the decision analysis process. 
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Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by location, sampling event, and by medium. 

Northern Subsection (former radar communication facility) 

PA/SI (2006) Surface Soil (samples SS17 through SS19) 
 SVOCs: no exceedances  

 Copper: three detections (samples SS17, SS18, SS19) at concentrations (85, 86 and 119 
mg/kg, respectively) above the ecological screening value (70 mg/kg), the SSL at a DAF 
of 1 (46 mg/kg), and the background UTL (66 mg/kg) 

PA/SI (2006) Subsurface Soil (samples SB17 through SB19) 
 Copper: three detections (samples SB17, SB18, SB19) at concentrations (185, 118, and 

129 mg/kg, respectively) above the SSL at a DAF of 1 (46 mg/kg) and the background 
UTL (66 mg/kg).  

 Selenium: one detection (sample SB18) at a concentration (0.69 mg/kg) above the SSL at 
DAF of 1 (0.26 mg/kg) and the background UTL (0.51 mg/kg).  

Central Subsection (former quarry) 

EBS (2002) Surface Soil (samples PI7-1 through PI7-4) 
 Benzo(a)anthracene: one detection (sample PI7-3) at a concentration (1,670 g/kg) above 

the RSL (150 g/kg) and SSL at a DAF of 1 (10g/kg)  

 Benzo(a)pyrene: one detection (sample PI7-3) at a concentration (1,710 g/kg) above the 
RSL (15 g/kg) and the SSL at a DAF of 1 (240 g/kg) 

 Benzo(b)fluoranthene: one detection (sample PI7-3) at a concentration (2,480 g/kg) 
above the RSL (150 g/kg) and SSL at a DAF of 1 (35 g/kg)  

 Benzo(k)fluoranthene: one detection (sample PI7-3) at a concentration (1,150 g/kg) 
above the SSL at a DAF of 1 (350 g/kg)  

 Chrysene: one detection (sample PI7-3) at a concentration (2,080 g/kg) above the SSL at 
a DAF of 1 (1,100 g/kg)  

 Indeno(1,2,3-cd)pyrene: one detection (sample PI7-3) at a concentration (945 g/kg) 
above the RSL (150 g/kg) and the SSL at a DAF of 1 (120 g/kg)  

 Arsenic: one detection (sample PI7-3) at a concentration (12 mg/kg) above the  RSL (0.39 
mg/kg), the SSL at a DAF of 1 (0.29 mg/kg), and the background UTL (1.6 mg/kg) 

PA/SI (2006) Surface Soil (samples SS11 through SS16, SS21) 
 Barium: one detection (sample SS21) at a concentration (200 mg/kg) above the SSL at a 

DAF of 1 (82 mg/kg) and the background UTL (147 mg/kg) 
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 Copper: one detection (sample SS13) at a concentration (83 mg/kg) above the ecological 
screening value (70 mg/kg), the SSL at a DAF of 1 (46 mg/kg), and the background UTL 
(66 mg/kg) 

 Selenium: three detections (samples SS11, SS16, SS21) at concentrations (0.56 mg/kg, 
0.84 mg/kg, and 0.60 mg/kg, respectively) above the ecological screening value (0.52 
mg/kg), the SSL at a DAF of 1 (0.26 mg/kg) and the background UTL (0.51 mg/kg) 

PA/SI (2006) Subsurface Soil (samples SB11, SB14 through SB16, SB21) 
 SVOCs: no exceedances 

 Barium: one detection (sample SB21) at a concentration (181 mg/kg) above the SSL at a 
DAF of 1 (82 mg/kg) and the background UTL (147 mg/kg) 

 Copper: one detection (sample SB16) at a concentration (72 mg/kg) above the SSL at a 
DAF of 1 (46 mg/kg) and the background UTL (66 mg/kg) 

 Selenium: three detections (samples SB14, SB15, SB16) at concentrations (0.72 mg/kg, 
0.64 mg/kg, and 0.53 mg/kg, respectively) above the SSL at DAF of 1 (0.26 mg/kg) and 
the background UTL (0.51 mg/kg) 

PA/SI (2006) Groundwater (well MW03) 
 VOCs: no exceedances  

 Chromium (total and dissolved): detected at concentrations (4.3 g/L total and 1.0 g/L 
dissolved) above the tap water RSL (0.043 g/L) 

ESI (2009) Surface Soil (SS40 and SS41) 
 VOCs: no exceedances 

 Benzo(a)anthracene: one detection (sample SS40) at a concentration (78 g/kg) above the 
SSL at a DAF of 1 (10 g/kg)  

 Benzo(a)pyrene: one detection (sample SS40) at a concentration (180 g/kg) above the 
RSL (15 g/kg) 

 Benzo(b)fluoranthene: one detection (sample SS40) at a concentration (340 g/kg) above 
the RSL (150 g/kg) and SSL at a DAF of 1 (35 g/kg)  

 Dibenza(a,h)anthracene: one detection (sample SS40) at a concentration (57 g/kg) 
above the above the RSL (15 g/kg) and SSL at a DAF of 1 (11 g/kg)  

 Indeno(1,2,3-cd)pyrene: one detection (sample SS40) at a concentration (210 g/kg) 
above the RSL (150 g/kg) and the SSL at a DAF of 1 (120 g/kg)  

 Pentachlorophenol: one detection (sample SS40) at a concentration (34 g/kg) above the 
SSL at a DAF of 1 (10 g/kg)  

 Arsenic: one detection (sample SS41) at a concentration (8.3 mg/kg) above the  RSL (0.39 
mg/kg), the SSL at a DAF of 1 (0.29 mg/kg), and the background UTL (1.6 mg/kg) 

 Barium: one detection (sample SS40) at a concentration (185 mg/kg) above the SSL at a 
DAF of 1 (82 mg/kg) and the background UTL (147 mg/kg) 
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 Iron: one detection (sample SS41) at a concentration (38,900 mg/kg) above the adjusted 
RSL (5,500 mg/kg), the SSL at a DAF of 1 (640 mg/kg), and the background UTL (38,100 
mg/kg) 

ESI (2009) Subsurface Soil (SB40) 
 Benzo(a)pyrene: one detection (sample SB40) at a concentration (18 g/kg) above the 

RSL (15 g/kg) 

 Benzo(b)fluoranthene: one detection (sample SB40) at a concentration (36 g/kg) above 
the SSL at a DAF of 1 (35 g/kg)  

 Barium: one detection (sample SB40) at a concentration (172 mg/kg) above the SSL at a 
DAF of 1 (82 mg/kg) and the background UTL (147 mg/kg) 

Southern Subsection (former tar drum disposal area) 

PA/SI (2006) Surface Soil (samples SS01 through SS10, SS20, and SS22) 
 Copper: one detection (sample SS22) at a concentration (71 mg/kg) above the ecological 

screening value (70 mg/kg), the SSL at a DAF of 1 (46 mg/kg), and the background UTL 
(66mg/kg)   

 Selenium: two detections (samples SS01 and SS02) at concentrations (1 mg/kg and 0.64 
mg/kg, respectively) above the ecological screening value (0.52 mg/kg), the SSL at a 
DAF of 1 (0.26 mg/kg), and the background UTL (0.51 mg/kg) 

PA/SI (2006) Subsurface Soil (samples SB01 through SB10) 
 Arsenic: one detection (sample SB08) at a concentration (2.6 mg/kg) above the RSL (0.39 

mg/kg), the SSL at a DAF of 1 (0.29 mg/kg), and the background UTL (1.6 mg/kg) 

 Barium: two detections (samples SB06, SB09) at concentrations (154 mg/kg and 163 
mg/kg, respectively) above the SSL at a DAF of 1 (82 mg/kg) and the background UTL 
(147 mg/kg) 

 Selenium: eight detections (samples SB01, SB02, SB03, SB05, SB06, SB07, SB09, SB10) at 
concentrations (0.59 mg/kg to 1.0 mg/kg) above the SSL at DAF of 1 (0.26 mg/kg) and 
the background UTL (0.51 mg/kg) 

PA/SI (2006) Groundwater (MW01 and MW02) 
 PCE: one detection (MW02) at a concentration (0.20 g/L) above the tap water RSL (0.10 

g/L) 

 Chromium (dissolved): detected at a concentration (0.39 g/L) above the tap water RSL 
(0.043 g/L) 

ESI (2009) Surface Soil (SS23 through SS39) 
 VOCs: no exceedances 

 Benzo(a)anthracene: three detections (samples SS35, SS36 and SS38) at concentrations (11 
to 12 g/kg) above the SSL at a DAF of 1 (10 g/kg)   
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 Arsenic: four detections (samples SS30, SS31, SS32 and SS36) at concentrations (1.7 to 2.7 
mg/kg) above the RSL (0.39 mg/kg), the SSL at a DAF of 1 (0.29 mg/kg), and the 
background UTL (1.6 mg/kg) 

 Barium: two detections (samples SS28 and SS39) at concentrations (256 and 220 mg/kg, 
respectively) above the SSL at a DAF of 1 (82 mg/kg) and the background UTL (147 
mg/kg) 

 Copper: one detection (sample SS39) at a concentration (175 mg/kg) above the 
ecological screening value (70 mg/kg), SSL at a DAF of 1 (46 mg/kg), and the 
background UTL (66 mg/kg) 

 Iron: one detection (sample SS39) at a concentration (44,200 mg/kg) above the adjusted 
RSL (5,500 mg/kg), the SSL at a DAF of 1 (640 mg/kg), and the background UTL (38,100 
mg/kg) 

 Lead: one detection (sample SS39) at a concentration (51 mg/kg) above the SSL at a DAF 
of 1 (27 mg/kg), and the background UTL (5.4 mg/kg) 

 Manganese: one detection (sample SS28) at a concentration (1,990 mg/kg) above the 
adjusted RSL (180 mg/kg), the ecological screening value (220 mg/kg), the SSL at a DAF 
of 1 (57 mg/kg), and the background UTL (1,630 mg/kg) 

 Zinc: one detection (sample SS39) at a concentration (138 mg/kg) above the ecological 
screening value (120 mg/kg), and the background UTL (32 mg/kg) 

ESI (2009) Subsurface Soil (SB23 through SB37) 
 Acetone: one detection (sample SB32) at a concentration (5,800 g/kg) above the SSL at a 

DAF of 1 (4,500 g/kg)  

 4-Chlorophenyl-phenylether: one detection (sample SB32) at a concentration (82 g/kg) 
above the SSL at a DAF of 1 (0.120 g/kg)  

 Atrazine: one detection (sample SB32) at a concentration (160 g/kg) above the SSL at a 
DAF of 1 (1.9 g/kg)  

 bis(2-Chloroethyl)ether: one detection (sample SB32) at a concentration (93 g/kg) 
above the SSL at a DAF of 1 (0.0031 g/kg)  

 Nitrobenzene: one detection (sample SB32) at a concentration 110 g/kg) above the SSL 
at a DAF of 1 (0.079  g/kg)  

 Arsenic: one detection (sample SB32) at a concentration (1.9 mg/kg) above the  RSL (0.39 
mg/kg), the SSL at a DAF of 1 (0.29 mg/kg), and the background UTL (1.6 mg/kg) 

 Barium: five detections (samples SB24, SB27, SB30, SB31, and SB35) at concentrations 
(155 to 741 mg/kg) above the SSL at a DAF of 1 (82 mg/kg) and the background UTL 
(147 mg/kg) 

 Copper: one detection (sample SB33) at a concentration (74 mg/kg) above the SSL at a 
DAF of 1 (46 mg/kg), and the background UTL (66 mg/kg) 
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As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Northern Subsection (former radar communication facility) 

Human Health Evaluation 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
the Northern Subsection of PI 7. The Northern Subsection is approximately 5 acres in size 
whereas a residential lot may be approximately 0.75 acre. However, no chemicals in soil 
were detected above background and RSLs at concentrations exceeding 100 times the 
screening levels (see Table 12-4). Therefore, no hot spots were identified and all soil data in 
the Northern Subsection were merged in the residential evaluation.  

Six constituents (aluminum, chromium, cobalt, iron, manganese, and vanadium) were 
detected in surface or subsurface soil above human health screening levels but below 
background UTLs. Based on the historical source of potential releases identified at the site 
(see Section 12-1) and the environmental conditions on Vieques (see Appendix R), the form 
of chromium expected to be present at the site is Cr3+, especially considering its detected 
concentrations are within background levels. Based on maximum detected concentrations, 
the cumulative ELCR is 3 x 10-8 and the maximum target organ-specific HI is 0.5 (see Table 
12-4), which are within EPA acceptable levels. Consequently, there is not a concern for 
potential cumulative effects from multiple constituents in the Northern Subsection of the 
site. 

Ecological Evaluation 
Copper exceeded the ecological screening value and background UTL in several surface soil 
samples collected around the former radar communication facility. This constituent does not 
pose an unacceptable risk to ecological receptors based upon the following: 

 The site is very small (i.e., the remnants of the former radar structure were found in an 
area about 100 ft by 100 ft). Thus, food web exposures for upper trophic level receptors 
(birds and mammals) are not evaluated. Further, the site is well vegetated with no signs 
of stress.  

 Copper exceeds the ecological screening value (70 mg/kg, which is based upon plants) 
and background UTL in the three surface soil samples collected in this area (Table 12-5). 
These screening value exceedances are of relatively low magnitude, with an HQ based 
on the maximum copper concentration of 1.7. The maximum HQ for ecological 
screening values based upon other receptors (e.g., 80 mg/kg for soil invertebrates) is 
1.49. Based upon the mean copper concentration (96.6 mg/kg), the HQ is 1.21 to 1.38. 
Although the background UTL for copper in this soil type is 65.5 mg/kg, copper 
concentrations up to 102 mg/kg were detected during the east Vieques background soil 
inorganics investigation in nearby soil types (CH2M HILL, 2007b). This suggests that the 
copper concentrations detected at in this portion of PI 7 (85, 85.8, and 119 mg/kg) may 
be within the range of background. Thus, copper has a low potential for unacceptable 
risks. 
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Additional Comparisons 
The same three copper concentrations discussed above exceed the SSL at a DAF of 1 (46 
mg/kg), as did the subsurface soil concentrations of copper at this location. However, as 
noted above, the area of the site is small. Therefore, an SSL at a higher DAF is likely to be 
more representative of copper leaching through soil, as discussed in Section 1.1.2. None of 
the copper concentrations exceeds the SSL at a DAF of 4. Further, copper was not detected 
in any of the wells installed in the central and southern subsections of PI 7, which are in the 
approximate downgradient direction from the northern subsection. 

Selenium was detected in one subsurface soil sample above the SSL at a DAF of 1 
(0.3 mg/kg), but below the SSL at a DAF of 3. Further, selenium was either not detected or 
was detected at a concentration below screening criteria in the wells installed in the 
southern and central subsections of PI 7.  

Central Subsection (former quarry) 

Human Health Evaluation 
Soil 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
the Central Subsection of PI 7. The Central Subsection is approximately 6 acres in size 
whereas a residential lot may be approximately 0.75 acre. With the exception of 
benzo(a)pyrene (B[a]P), no chemicals in soil were detected above background (for 
inorganics) and RSLs at concentrations exceeding 100 times the screening levels (see Table 
12-4). In general, when a hot spot is identified, it is addressed in risk assessment by 
evaluating exposure point concentrations specific to the hot spot area (i.e., based on elevated 
concentrations). However, because maximum detected soil concentrations were used in this 
human health evaluation, the risk estimates incorporate potential hot spot considerations. 
All soil data were merged when identifying maximum detected concentrations in the 
residential evaluation.  

Five PAHs and two inorganics were detected in surface or subsurface soil above both 
human health screening levels and background levels (for inorganics) (see Table 12-4). 

 Benzo(a)anthracene (B(a)A) was detected in 1 of 13 surface soil samples above its RSL 
(150 g/kg). Based on the maximum detected concentration (1,670 g/kg), the ELCR is 1 
x 10-5, which is within EPA acceptable range, and B(a)A would not be identified as a risk 
driver. 

 Benzo(a)pyrene (B(a)P) was detected in 2 of 13 surface soil samples and 1 of 6 subsurface 
soil samples above its RSL (15 g/kg). Based on the maximum detected concentration 
(1,710 g/kg), the ELCR is 1 x 10-4, which is the upper end of EPA’s acceptable range, 
and B(a)P may be identified as a risk driver. 

 Benzo(b)fluoranthene (B(b)F) was detected in 2 of 13 surface soil samples above its RSL 
(150 g/kg). Based on the maximum detected concentration (2,480 g/kg), the ELCR is 2 
x 10-5, which is within EPA’s acceptable range, and B(b)F would not be identified as a 
risk driver. 

 Dibenz(a,h)anthracene (D(a,h)A) was detected in 1 of 13 surface soil samples above its 
RSL (15 g/kg). Based on the maximum detected concentration (57 g/kg), the ELCR is 
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4 x 10-6, which is within EPA’s acceptable range, and D(a,h)A would not be identified as 
a risk driver. 

 Indeno(1,2,3-cd)pyrene (I[123-cd]P) was detected in 2 of 13 surface soil samples above its 
RSL (150 g/kg). Based on the maximum detected concentration (945 g/kg), the ELCR 
is 6 x 10-6, which is within the EPA acceptable range, and I(123-cd)P would not be 
identified as a risk driver. 

 Arsenic was detected in 2 of 13 surface soil samples above its background UTL and RSL 
(0.39 mg/kg). Based on the maximum detected concentration (11.9 mg/kg), the ELCR is 
3 x 10-5 and the HQ is 0.5, which are within EPA acceptable levels and arsenic would not 
be identified as a risk driver. 

 Iron was detected in 1 of 13 surface soil samples above both the background UTL and 
the adjusted RSL (5,500 mg/kg). Based on the maximum detected concentration (38,900 
mg/kg), the HQ is 0.7, which is within the EPA acceptable level and iron would not be 
identified as a risk driver. 

Five additional constituents (aluminum, chromium, cobalt, manganese, and vanadium) 
were detected in surface or subsurface soil above human health screening levels but below 
background UTLs. Based on the historical source of potential releases identified at the site 
(see Section 12-1) and the environmental conditions on Vieques (see Appendix R), the form 
of chromium expected to be present at the site is Cr3+, especially considering its detected 
concentrations are within background levels. Based on maximum detected concentrations of 
the five PAHs, arsenic, iron, and the five additional constituents, the cumulative ELCR is 2 x 
10-4 (driven by B[a]P) and the maximum target organ-specific HI is 0.7 (see Table 12-4); the 
cumulative ELCR exceeds EPA’s acceptable ELCR range. Consequently, there is a concern 
for potential cumulative effects from multiple PAHs in the Central Subsection of the site. 

Groundwater 
Chromium was detected above its RSL (0.043 g/L based on Cr6+) and background in 
“total” groundwater, but not in the “dissolved” sample. Detected concentrations are less 
than the MCL (100 g/L). Based on the maximum “total” concentration (4.3 g/L) and the 
expected form of chromium (Cr3+) at the site, the HI is 0.00008, which is within the EPA 
acceptable level, and chromium would not be identified as a risk driver. Additionally, all 
chromium detections in soil are below the background UTL, which indicates that the 
presence of chromium in groundwater is attributable to background. 

Cumulative Soil and Groundwater 
Potential cumulative risks from both residential soil and groundwater exposures were 
evaluated. As indicated on Table 12-4, the cumulative ELCR is 2 x 10-4 (due to PAHs in soil) 
and the maximum target organ-specific HI is 0.7. Therefore, there is not a concern for 
cumulative effects from soil and groundwater exposures; however, the potential concern for 
multiple PAHs in soil remains. 

Ecological Evaluation 
Two inorganics (copper and selenium) exceeded ecological screening values and 
background in at least one surface soil sample collected around the former quarry. Iron also 
exceeded background but the ecological screening value for this constituent, which is pH-
based, could not be applied because site-specific pH data were not available in this portion 
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of the site. None of these constituents poses an unacceptable risk to ecological receptors 
based upon the following: 

 Copper exceeded the ecological screening value (70 mg/kg) and background in 1 of 13 
surface soil samples collected within the former quarry area; the maximum HQ was 1.18 
(Table 12-5). However, the mean copper concentration (49.6 mg/kg) is less than the 
ecological screening value (HQ of 0.71).  

 Iron exceeded the background UTL in 1 of 9 samples at a maximum ratio of just 1.02, 
indicating that exposures are near background levels and are therefore not likely to be 
significant ecologically (Table 12-5). 

 Selenium exceeded the ecological screening value in 3 of 13 samples at a maximum HQ 
of 1.62 (Table 12-5). Although the background UTL for selenium in this soil type is 0.51 
mg/kg, selenium concentrations up to 1.3 mg/kg were detected during the East Vieques 
background soil inorganics investigation in nearby soil types (CH2M HILL, 2007b). This 
suggests that the selenium concentrations detected at PI 7 (maximum of 0.84 mg/kg) 
may be within the range of background. Further, the screening value (0.52 mg/kg) is 
based upon potential impacts to plants. The site is heavily vegetated, with no apparent 
impacts to the terrestrial plant community. Maximum concentrations are less than soil 
screening values based upon other receptors (e.g., 4.10 mg/kg for soil invertebrates). 

Additional Comparisons 
None of the PAHs that exceed the SSLs at a DAF of 1 in surface soil sample PI7-3 was 
detected in the groundwater samples collected downgradient of this area. This suggests the 
SSLs at a DAF of 1 are not realistic predictors of PAH leaching to groundwater.  

Five constituents (arsenic, barium, iron, copper, and selenium) were detected in surface 
and/or subsurface soil above their SSLs at a DAF of 1 and background UTLs. However, 
arsenic, iron, and copper were not detected in groundwater downgradient of this area and 
none of the barium or selenium concentrations exceeded its respective tap water RSL or 
MCL.  

Southern Subsection (former tar drum disposal area) 

Human Health Evaluation 
Soil 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
the Southern Subsection of PI 7. The Southern Subsection is approximately 6 acres in size 
whereas a residential lot may be approximately 0.75 acre. No chemicals in soil were detected 
above background (for inorganics) and RSLs at concentrations exceeding 100 times the 
screening levels (see Table 12-4). Therefore, no hot spots were identified and all soil data 
were merged in the residential evaluation.  

Three constituents were detected in surface or subsurface soil samples above their human 
health screening levels and background UTLs: arsenic, iron, and manganese (see Table 12-4). 

 Arsenic was detected in 4 of 29 surface soil samples and 2 of 25 subsurface soil samples 
above its background UTL and RSL (0.39 mg/kg). Based on the maximum detected 
concentration (2.7 mg/kg), the ELCR is 7 x 10-6 and the HQ is 0.1, which are within EPA 
acceptable levels and arsenic would not be identified as a risk driver. 
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 Iron was detected in 1 of 29 surface soil samples above both the background UTL and 
the adjusted RSL (5,500 mg/kg). Based on the maximum detected concentration (44,200 
mg/kg), the HQ is 0.8 which is within the EPA acceptable level and iron would not be 
identified as a risk driver. 

 Manganese was detected in 1 of 29 surface soil samples above both the background UTL 
and the adjusted RSL (180 mg/kg), at a concentration of 1,990 mg/kg.  ProUCL version 
4.0 was used to calculate the UCL of the mean concentration that would be used as the 
EPC in risk calculations; an EPC of 714.1 mg/kg was calculated based on the higher 
value between the EPC for surface soil and “total” (surface and subsurface) soil (see 
Appendix S). Based on the EPC, the HQ is 0.4, which is within EPA’s acceptable level 
and manganese would not be identified as a risk driver. 

Four additional constituents (aluminum, chromium, cobalt, and vanadium) were detected in 
surface or subsurface soil above human health screening levels but below background 
UTLs. As indicated above, the form of chromium expected to be present at the site is Cr3+. 
Based on maximum detected concentrations of arsenic, iron, and the four additional 
constituents, and the 95% UCL of manganese, the cumulative ELCR is 7 x 10-6 and the 
maximum target organ-specific HI is 0.8 (see Table 12-4). Consequently, there is not a 
concern for potential cumulative effects from multiple constituents in site soil. 

Groundwater 
Two constituents (PCE and chromium) were detected in groundwater above human health 
screening levels and background (for inorganics). 

 PCE was detected above its RSL (0.11 g/L) in one of two samples. Based on the 
maximum detected concentration (0.2 g/L), the ELCR is 2 x 10-6 and the HQ is 0.0009, 
which are within EPA’s acceptable levels. Therefore, PCE would not be identified as a 
risk driver. In addition, detected concentrations are less than the MCL (5 g/L). 

 Chromium (dissolved) was detected above its RSL and background UTL. Both “total” 
and “dissolved” chromium were detected above the RSL (0.043 g/L). However, 
detected concentrations are less than the MCL (100 g/L). Based on the maximum 
“total” concentration (1.7 g/L) and the expected form of chromium (Cr3+) at the site, 
the HI is 0.00003, which is within the EPA acceptable level, and chromium would not be 
identified as a risk driver. Additionally, all chromium detections in soil are below the 
background UTL, which indicates that the presence of chromium in groundwater is 
attributable to background. 

Based on maximum detected concentrations of PCE and chromium, the cumulative ELCR is 
2 x 10-6 and the maximum target organ-specific HI is 0.0009 (see Table 12-4). Consequently, 
there is not a concern for potential cumulative effects from multiple constituents in site 
groundwater. 

Cumulative Soil and Groundwater 
Potential cumulative risks from both residential soil and groundwater exposures were 
evaluated. As indicated on Table 12-4, the cumulative ELCR is 9 x 10-6 and the maximum 
target organ-specific HI is 0.8. Because the cumulative ELCR and target organ-specific HIs 
do not exceed EPA acceptable levels, effects from multiple chemicals in soil and 
groundwater are not a concern. 
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Ecological Evaluation 
Four inorganics (copper, manganese, selenium, and zinc) exceeded ecological screening 
values and background in at least one surface soil sample collected around the former tar 
drum disposal area. Iron also exceeded background (in 1 of 29 samples at a maximum ratio 
of 1.22), however, the ecological screening value for this constituent, which is pH-based, was 
not exceeded based upon the mean pH from several samples collected from this portion of 
the site. None of these constituents poses an unacceptable risk to ecological receptors based 
upon the following: 

 Copper exceeded the ecological screening value (70 mg/kg) and background in 3 of 29 
surface soil samples collected within the southern area of the site at a maximum HQ of 
2.50 (Table 12-5). However, the mean copper concentration (52.1 mg/kg) is less than the 
ecological screening value (HQ of 0.74).  

 Manganese exceeded the background UTL in 1 of 29 samples at a maximum ratio of just 
1.22, indicating that exposures are near background levels and are therefore not likely to 
be significant ecologically (Table 12-5). 

 Selenium exceeded the ecological screening value, which is based upon plants, and the 
background UTL in 6 of 29 surface soil samples within the former tar drum disposal 
area (Table 12-5). Although the background UTL for selenium in this soil type is 0.51 
mg/kg, selenium concentrations of up to 1.3 mg/kg were detected during the east 
Vieques background soil inorganics investigation in nearby soil types (CH2M HILL, 
2007b). This suggests that the selenium concentrations detected in this portion of PI 7 
(maximum of 1.10 mg/kg) may be within the range of background. Further, the 
screening value (0.52 mg/kg) is based upon potential impacts to plants. The site is 
heavily vegetated (except in the removal areas), with no apparent impacts to the 
terrestrial plant community. Maximum concentrations are less than soil screening values 
based upon other receptors (e.g., 4.10 mg/kg for soil invertebrates). 

 Zinc exceeded the ecological screening value (120 mg/kg) and background in 1 of 29 
surface soil samples collected within the southern area of the site at a maximum HQ of 
just 1.15 (Table 12-5). However, the mean zinc concentration (30.5 mg/kg) is less than 
the ecological screening value (HQ of 0.25). 

Additional Comparisons 
None of the PAHs that exceed the SSLs at a DAF of 1 in subsurface soil samples was 
detected in the groundwater samples collected in this area. This suggests the SSLs at a DAF 
of 1 are not realistic predictors of leaching to groundwater.  

Seven constituents (arsenic, barium, copper, iron, lead, manganese, and selenium) were 
detected in surface and/or subsurface soil above their SSLs at a DAF of 1 and background 
UTLs. However, arsenic, iron, copper, and lead were not detected in groundwater 
downgradient of this area and none of the barium, manganese, or selenium concentrations 
exceeded its respective tap water RSL or MCL.  

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections), as well as ESI 
activities, indicate the most likely sources of CERCLA-related releases are under and around 
the drums and debris piles in the quarry and to the south. Based on this information, the 
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drum and debris were removed, as well as soil visibly impacted with tar. Multiple soil and 
groundwater samples were collected in these areas, including confirmatory soil samples 
from beneath the drums that were removed. Based on this information, the spatial 
distribution and resulting data of which indicate the potential source areas were generally 
sufficiently characterized. The exception is EBS surface soil sample PI7-3. The PAH 
concentrations at this one location represent a potentially unacceptable human health risk. 
However, the PAH data are more than 7 years old and, therefore, may not accurately 
represent current conditions at that location. 

12.4 Conclusions and Recommendations 
Tables 12-6, 12-7 and 12-8 summarize the results of the decision analysis for PI 7, which 
indicates there has not likely been a CERCLA-related release in the northern section (former 
radar communication facility) or, if there was a release, it has not resulted in contamination 
of soil at concentrations that would pose a potentially unacceptable risk to human or 
ecological receptors or leaching concern for groundwater.  

Additionally, the drum and contaminated soil removal that took place in the former tar 
drum disposal area and former quarry has eliminated the potential sources of future 
releases in these areas of the site and confirmatory soil data collected there confirmed that 
residual soil concentrations do not pose a potentially unacceptable risk to human or 
ecological receptors or leaching concern for groundwater. Groundwater concentrations in 
these areas also show the groundwater does not pose a potentially unacceptable risk under 
potable use scenarios, and no constituent concentrations were detected above MCLs.  

In general, the data collected throughout PI 7, coupled with the removal of the potential 
contaminant sources, suggest the site likely warrants no further action. Only one soil sample 
collected at the site indicates there may be PAH concentrations in a localized area that may 
pose potentially unacceptable human health risks. However, this sample was collected over 
7 years ago, and several samples collected 3 years ago in the vicinity of the EBS sample did 
not contain the elevated PAH concentrations. Therefore, it is recommended that a co-located 
surface and subsurface soil sample be collected at the location of EBS sample PI7-3 and 
analyzed for PAHs to determine current condition concentrations.  

If the PAH concentrations from the two new soil samples, replacing the PAH data for PI7-3 
and considered with the other, nearby PAH concentrations, suggest the soil concentrations 
do not pose a potentially unacceptable risk to human receptors, no further investigation or 
action will be necessary for the site. If the PAH concentrations, considered with the other, 
nearby PAH concentrations, suggest the soil concentrations do pose a potentially 
unacceptable risk to human receptors, a limited soil removal will be done similar to that 
done in the area of the former drums and a confirmatory surface or co-located 
surface/subsurface soil sample (based on the PAH concentrations in the initial co-located 
surface/subsurface soil sample and depth of any soil removal) will be collected. It is 
proposed that this activity be done in accordance with the SI/ESI SAP (CH2M HILL, 2009b). 

 



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,4-Dichlorobenzene -- 2,400 1,280 72 NA NA NA NA 11 U 13 U 11 U 13 U 10 U 12 U 11 U 10 U 10 U 10 U 10 U
Acetone -- 6,100,000 -- 4,500 10 U 10 U 10 U 10 U 11 U 13 U 11 U 13 U 10 UJ 12 U 11 UJ 10 UJ 10 U 10 UJ 10 UJ
Cyclohexane -- 120,000 6,000 13,000 NA NA NA NA 11 U 13 U 11 U 13 U 10 U 12 U 11 U 10 U 10 U 10 U 10 U

Semivolatile Organic Compounds (UG/KG)
2-Methylnaphthalene -- 31,000 -- 750 333 U 333 U 333 U 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U
Acenaphthylene -- 340,000 -- 22,000 333 U 333 U 333 U 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U
Anthracene -- 1,700,000 -- 360,000 333 U 333 U 333 U 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U
Benzo(a)anthracene -- 150 -- 10 333 U 329 U 1,670 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U
Benzo(a)pyrene -- 15 -- 240 333 U 330 U 1,710 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U
Benzo(b)fluoranthene -- 150 -- 35 333 U 331 U 2,480 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U
Benzo(g,h,i)perylene -- 170,000 -- 120,000 333 U 332 U 985 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 UJ 350 UJ 340 U 350 UJ 350 UJ
Benzo(k)fluoranthene -- 1,500 -- 350 333 U 333 U 1,150 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U
bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400 333 U 333 U 1,260 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U
Carbazole -- 24,000 -- -- NA NA NA NA 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U
Chrysene -- 15,000 -- 1,100 333 U 333 U 2,080 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U
Dibenz(a,h)anthracene -- 15 -- 11 333 U 333 U 333 U 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 UJ 350 UJ 340 U 350 UJ 350 UJ
Di-n-octylphthalate -- 35,000 30,000 1,100 333 U 333 U 333 U 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 UJ 350 UJ 340 U 350 UJ 350 UJ
Fluoranthene -- 230,000 -- 160,000 333 U 333 U 2,580 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U
Fluorene -- 230,000 -- 27,000 333 U 333 U 333 U 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U
Indeno(1,2,3-cd)pyrene -- 150 -- 120 333 U 333 U 945 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U
PAH HMW (Total) -- -- 18,000 -- 0 U 0 U 13,490 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U
PAH LMW (Total) -- 29,000 -- 0 U 0 U 2,580 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U
Pentachlorophenol -- 3,000 5,000 10.0 833 U 833 U 833 U 833 U 870 U 870 U 930 U 900 U 860 U 890 U 870 U 880 U 860 U 870 U 880 U
Phenanthrene -- 1,700,000 -- 360,000 333 U 333 U 333 U 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U
Pyrene -- 170,000 -- 120,000 333 U 333 U 2,470 333 U 350 U 350 U 370 U 360 U 340 U 350 U 350 U 350 U 340 U 350 U 350 U

Herbicides (UG/KG)
No Detections -- -- -- -- ND ND ND ND NA NA NA NA NA NA NA NA NA NA NA

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

03/14/06

EPI07-SO10

EPI07-SS09-0001 EPI07-SS10-0001

03/13/06 03/13/06 03/14/06 03/14/06 03/14/06 03/14/06 03/14/06

EPI07-SS06-0001

EPI07-SO07 EPI07-SO08 EPI07-SO09

EPI07-SS07-0001 EPI07-SS08-0001VNTR-PI7-3 EPI07-SS01-0001P EPI07-SS03-0001 EPI07-SS04-0001EPI07-SS01-0001

EPI07-SO03 EPI07-SO04 EPI07-SO05 EPI07-SO06

EPI07-SS05-0001

03/13/06

Table 12-1
Surface Soil Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

EPI07-SO02

EPI07-SS02-0001

03/13/0603/13/0612/16/02

VNTR-PI7-4

VNTR-PI7-4

12/16/02

VNTR-PI7-3
Eco (E)

SSL         
(DAF=1)

VNTR-PI7-1

VNTR-PI7-1

12/16/02

VNTR-PI7-2

VNTR-PI7-2

12/16/02

EPI07-SO01

ES051710192043TPA / 10160001 Page 1 of 8



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

03/14/06

EPI07-SO10

EPI07-SS09-0001 EPI07-SS10-0001

03/13/06 03/13/06 03/14/06 03/14/06 03/14/06 03/14/06 03/14/06

EPI07-SS06-0001

EPI07-SO07 EPI07-SO08 EPI07-SO09

EPI07-SS07-0001 EPI07-SS08-0001VNTR-PI7-3 EPI07-SS01-0001P EPI07-SS03-0001 EPI07-SS04-0001EPI07-SS01-0001

EPI07-SO03 EPI07-SO04 EPI07-SO05 EPI07-SO06

EPI07-SS05-0001

03/13/06

Table 12-1
Surface Soil Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

EPI07-SO02

EPI07-SS02-0001

03/13/0603/13/0612/16/02

VNTR-PI7-4

VNTR-PI7-4

12/16/02

VNTR-PI7-3
Eco (E)

SSL         
(DAF=1)

VNTR-PI7-1

VNTR-PI7-1

12/16/02

VNTR-PI7-2

VNTR-PI7-2

12/16/02

EPI07-SO01

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 114 47 3.3 U 3.3 U 3.3 U 3.3 U 7.5 6.4 4.9 12 3.4 U 22 13 1.7 J 3.4 U 1.7 J 6.6
4,4'-DDT -- 1,700 100 67 3.3 U 3.3 U 3.3 U 3.3 U 3.5 U 3.5 U 1.3 J 2.5 J 3.4 U 3.5 U 3.5 U 3.5 U 3.4 U 3.5 U 1.6 J
beta-BHC -- 270 342 0.22 1.7 U 1.7 U 1.7 U 1.7 U 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U
delta-BHC -- 270 226 0.22 1.7 U 1.7 U 1.7 U 1.7 U 1.8 U 1.8 U 1.9 U 0.41 J 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U
Endrin -- 1,800 1.95 81 3.3 U 3.3 U 3.3 U 3.3 U 3.5 U 3.5 U 3.7 U 3.6 U 3.4 U 3.5 U 3.5 U 3.5 U 3.4 U 3.5 U 3.5 U
gamma-Chlordane -- 1,600 11 140 NA NA NA NA 1.8 U 1.8 U 1.9 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000 NA NA NA NA 8,800 J 10,200 J 10,200 J 11,100 J 9,300 J 14,000 J 12,200 J 15,200 J 10,600 15,300 J 9,010 J
Antimony 5.8 3.1 78 0.27 5.2 U 5.8 U 5.7 U 4.7 U 0.68 J 0.41 J 0.62 J 0.73 J 0.61 J 0.63 J 0.63 J 0.73 J 0.72 J 0.53 J 0.46 J
Arsenic 1.6 0.39 18 0.29 0.86 U 0.96 U 12 0.78 U 0.36 J 1.1 U 1.1 U 1.1 U 1.0 U 1.1 U 1.1 U 0.50 J 1.0 U 1.1 U 1.1 U
Barium 147 1,500 330 82 57 53 36 61 76 J 79 J 91 J 77 J 68 J 128 J 103 J 107 J 96 127 J 50 J
Beryllium 0.27 16 40 3.2 0.43 U 0.48 U 0.47 U 0.39 U 0.53 U 0.53 U 0.56 U 0.55 U 0.52 U 0.54 U 0.53 U 0.53 U 0.52 U 0.53 U 0.53 U
Calcium 8,840 -- -- -- NA NA NA NA 5,930 J 4,870 J 7,520 J 5,550 J 4,570 J 3,610 J 4,290 J 25,500 J 4,540 5,980 J 4,520 J
Chromium 72 0.29 64 0.00083 4.0 4.0 8.3 7.1 5.4 5.2 4.7 7.1 4.2 5.7 5.8 5.6 3.9 6.0 4.6
Cobalt 16 2.3 13 0.49 7.0 6.9 5.6 6.9 8.0 J 8.6 J 8.9 J 9.2 J 8.4 J 11 J 10 J 11 J 9.7 14 J 7.8 J
Copper 66 310 70 46 33 43 30 33 33 38 36 45 43 60 33 53 52 71 31
Cyanide 0.33 160 15.8 2.0 1.0 U 1.0 U 1.0 U 1.0 U 0.97 J 0.79 J 1.3 J 1.0 J 2.6 U 0.88 J 0.75 J 0.76 J 2.6 U 2.6 R 2.7 R
Iron 38,100 5,500 -- 640 NA NA NA NA 18,600 J 17,300 J 16,700 J 21,000 J 15,100 J 22,700 J 18,800 J 20,300 J 17,200 23,000 J 16,100 J
Lead 5.4 400 120 27 1.8 1.7 0.88 1.0 2.3 2.3 2.7 2.2 1.5 1.9 2.2 2.8 1.5 2.8 1.2
Magnesium 3,710 -- -- -- NA NA NA NA 2,360 J 2,990 J 3,010 J 4,450 J 4,810 J 3,010 J 3,410 J 4,790 J 5,330 7,240 J 4,450 J
Manganese 1,630 180 220 57 NA NA NA NA 604 J 604 J 658 J 556 J 435 J 745 J 629 J 773 J 550 708 J 395 J
Mercury 0.057 0.78 0.10 0.57 0.077 U 0.059 U 0.087 U 0.065 U 0.10 U 0.10 U 0.11 U 0.11 U 0.10 U 0.11 U 0.11 U 0.11 U 0.10 U 0.10 U 0.11 U
Nickel 22 160 38 48 3.5 U 3.9 U 3.8 U 4.9 2.3 J 2.6 J 2.6 J 3.6 J 3.0 J 2.8 J 3.3 J 3.3 J 3.5 J 4.7 J 2.7 J
Potassium 5,270 -- -- -- NA NA NA NA 1,650 2,000 2,120 2,170 956 1,230 1,960 2,250 1,100 1,410 869
Selenium 0.51 39 0.52 0.26 0.86 U 0.96 U 0.94 U 0.78 U 1.0 J 0.57 J 0.64 J 1.1 J 0.46 J 0.81 J 0.70 J 0.40 J 3.6 U 1.1 J 3.7 U
Silver 0.22 39 560 1.6 0.86 U 0.96 U 0.94 U 0.78 U 1.1 U 1.1 U 1.1 U 1.1 U 1.0 U 1.1 U 1.1 U 1.1 U 1.0 U 1.1 U 1.1 U
Sodium 1,590 -- -- -- NA NA NA NA 527 U 525 U 559 U 545 U 520 U 536 U 528 U 534 U 519 U 526 U 532 U
Thallium 0.13 -- 1.0 0.14 1.1 1.4 0.94 U 1.0 0.53 U 0.52 U 0.56 U 0.54 U 0.52 U 0.54 U 0.53 U 0.53 U 0.52 U 0.53 U 0.53 U
Vanadium 144 39 130 180 47 40 32 47 58 51 49 61 36 67 54 59 37 56 46.6
Zinc 32 2,400 120 680 23 26 20 21 19 22 24 28 25 20 24 26 28 40 21

Total Petroleum Hydrocarbons (MG/KG)
No Detections -- -- -- -- ND ND ND ND NA NA NA NA NA NA NA NA NA NA NA

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

ES051710192043TPA / 10160001 Page 2 of 8



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,4-Dichlorobenzene -- 2,400 1,280 72
Acetone -- 6,100,000 -- 4,500
Cyclohexane -- 120,000 6,000 13,000

Semivolatile Organic Compounds (UG/KG)
2-Methylnaphthalene -- 31,000 -- 750
Acenaphthylene -- 340,000 -- 22,000
Anthracene -- 1,700,000 -- 360,000
Benzo(a)anthracene -- 150 -- 10
Benzo(a)pyrene -- 15 -- 240
Benzo(b)fluoranthene -- 150 -- 35
Benzo(g,h,i)perylene -- 170,000 -- 120,000
Benzo(k)fluoranthene -- 1,500 -- 350
bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400
Carbazole -- 24,000 -- --
Chrysene -- 15,000 -- 1,100
Dibenz(a,h)anthracene -- 15 -- 11
Di-n-octylphthalate -- 35,000 30,000 1,100
Fluoranthene -- 230,000 -- 160,000
Fluorene -- 230,000 -- 27,000
Indeno(1,2,3-cd)pyrene -- 150 -- 120
PAH HMW (Total) -- -- 18,000 --
PAH LMW (Total) -- 29,000 --
Pentachlorophenol -- 3,000 5,000 10.0
Phenanthrene -- 1,700,000 -- 360,000
Pyrene -- 170,000 -- 120,000

Herbicides (UG/KG)
No Detections -- -- -- --

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Table 12-1
Surface Soil Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL         

(DAF=1)

NA NA NA NA 11 U 10 U 11 U 10 U 10 U 11 U 11 U 11 U 12 U
NA NA NA NA 11 U 10 U 11 U 10 U 10 U 11 U 11 UJ 11 U 12 UJ
NA NA NA NA 11 U 10 U 11 U 10 U 10 U 11 U 11 U 11 U 12 U

340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
340 U 340 U 340 U 350 U 360 UJ 350 UJ 350 UJ 340 U 340 U 340 U 350 UJ 350 UJ 350 UJ
340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
340 U 340 U 340 U 350 U 360 UJ 350 UJ 350 UJ 340 U 81 J 340 U 350 UJ 350 UJ 350 UJ
340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
340 U 340 U 340 U 350 U 360 UJ 350 UJ 350 UJ 340 U 340 U 340 U 350 UJ 350 UJ 350 UJ

0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U
0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U 0 U

850 U 850 U 860 U 890 U 900 UJ 890 UJ 890 UJ 850 U 860 U 850 U 890 UJ 880 UJ 880 UJ
340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
340 U 340 U 340 U 350 U 360 U 350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U

NA NA NA NA NA NA NA NA NA

EPI07-SO12

EPI07-SS12-0001

03/14/06

EPI07-SO13

EPI07-SS13-0001

03/14/06

EPI07-SO11

EPI07-SS11-0001

03/14/06

EPI07-SS16-0001

03/16/06

EPI07-SS16P-0001

03/16/06

EPI07-SO14

EPI07-SS14-0001

03/14/06

EPI07-SO15

EPI07-SS15-0001

03/16/06

EPI07-SO19

EPI07-SS19-0001

03/15/06

EPI07-SO20

EPI07-SS20-0001

03/16/06

EPI07-SO17

EPI07-SS17-0001

03/15/06

EPI07-SO18

EPI07-SS18-0001

03/15/06

EPI07-SO21

EPI07-SS21-0001

03/16/06

EPI07-SO22

EPI07-SS22-0001

03/16/06

EPI07-SO16
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 12-1
Surface Soil Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL         

(DAF=1)

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 114 47
4,4'-DDT -- 1,700 100 67
beta-BHC -- 270 342 0.22
delta-BHC -- 270 226 0.22
Endrin -- 1,800 1.95 81
gamma-Chlordane -- 1,600 11 140

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000
Antimony 5.8 3.1 78 0.27
Arsenic 1.6 0.39 18 0.29
Barium 147 1,500 330 82
Beryllium 0.27 16 40 3.2
Calcium 8,840 -- -- --
Chromium 72 0.29 64 0.00083
Cobalt 16 2.3 13 0.49
Copper 66 310 70 46
Cyanide 0.33 160 15.8 2.0
Iron 38,100 5,500 -- 640
Lead 5.4 400 120 27
Magnesium 3,710 -- -- --
Manganese 1,630 180 220 57
Mercury 0.057 0.78 0.10 0.57
Nickel 22 160 38 48
Potassium 5,270 -- -- --
Selenium 0.51 39 0.52 0.26
Silver 0.22 39 560 1.6
Sodium 1,590 -- -- --
Thallium 0.13 -- 1.0 0.14
Vanadium 144 39 130 180
Zinc 32 2,400 120 680

Total Petroleum Hydrocarbons (MG/KG)
No Detections -- -- -- --

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

EPI07-SO12

EPI07-SS12-0001

03/14/06

EPI07-SO13

EPI07-SS13-0001

03/14/06

EPI07-SO11

EPI07-SS11-0001

03/14/06

EPI07-SS16-0001

03/16/06

EPI07-SS16P-0001

03/16/06

EPI07-SO14

EPI07-SS14-0001

03/14/06

EPI07-SO15

EPI07-SS15-0001

03/16/06

EPI07-SO19

EPI07-SS19-0001

03/15/06

EPI07-SO20

EPI07-SS20-0001

03/16/06

EPI07-SO17

EPI07-SS17-0001

03/15/06

EPI07-SO18

EPI07-SS18-0001

03/15/06

EPI07-SO21

EPI07-SS21-0001

03/16/06

EPI07-SO22

EPI07-SS22-0001

03/16/06

EPI07-SO16

0.90 J 3.4 U 3.4 U 3.5 U 3.6 U 3.5 U 3.5 U 3.4 U 150 1.4 J 3.5 U 3.5 U 3.5 U
3.4 U 3.4 U 3.4 U 3.5 U 3.6 U 3.5 U 3.5 U 3.4 U 31 1.7 J 3.5 U 3.5 U 3.5 U
1.7 U 1.7 U 1.8 U 1.8 U 1.8 U 1.8 U 1.9 J 1.7 U 1.8 U 1.7 U 1.8 U 1.8 U 1.8 U
1.7 U 1.7 U 1.8 U 1.8 U 1.8 U 1.8 U 1.8 U 1.7 U 1.8 U 1.7 U 1.8 U 1.8 U 1.8 U
3.4 U 3.4 U 3.4 U 3.5 U 3.6 U 3.5 U 2.4 J 3.4 U 3.4 U 3.4 U 3.5 U 3.5 U 3.5 U
1.7 U 1.7 U 1.8 U 1.8 U 1.8 U 1.8 U 1.9 J 1.7 U 1.8 U 1.7 U 1.8 U 1.8 U 1.8 U

10,300 10,100 11,600 13,700 12,700 9,010 11,400 9,430 11,900 10,500 8,160 11,800 8,770
0.57 J 0.61 J 0.60 J 0.78 J 0.72 J 0.58 J 0.63 J 0.83 J 0.77 J 0.68 J 0.40 J 0.56 J 0.43 J
1.0 U 1.0 U 1.0 U 1.1 U 1.1 U 1.1 U 1.1 U 1.0 U 1.0 U 1.0 U 1.1 U 1.1 U 1.1 U
67 59 96 100 123 116 140 60 64 69 71 200 92

0.51 U 0.51 U 0.51 U 0.54 U 0.55 U 0.54 U 0.54 U 0.51 U 0.52 U 0.51 U 0.54 U 0.53 U 0.53 U
5,500 7,210 4,600 5,960 3,690 3,060 3,730 3,080 4,940 3,520 5,090 3,600 3,510

3.7 3.9 3.3 3.2 5.9 J 3.8 J 4.4 J 2.0 3.8 4.8 3.6 J 3.2 J 2.3 J
11 11 9.9 12 11 J 8.5 J 10 J 9.8 9.2 8.3 7.0 J 9.5 J 5.9 J
47 46 83 51 62 45 57 85 86 119 36 52 71
2.5 U 2.6 U 2.6 U 2.7 U 0.19 J 2.7 U 2.7 U 2.6 U 2.6 U 2.6 U 2.7 U 2.7 U 2.7 U

16,700 17,100 14,500 18,700 20,900 15,000 18,100 12,800 13,800 11,800 10,800 16,800 10,500
1.1 1.0 U 1.2 1.1 1.8 1.2 1.5 1.0 U 8.2 2.6 1.5 2.0 3.8

6,590 7,090 4,470 6,450 2,910 J 2,990 J 3,990 J 3,610 3,710 3,320 4,100 J 3,830 J 2,900 J
535 554 481 623 807 J 572 J 678 J 319 407 324 427 J 717 J 323 J
0.10 U 0.10 U 0.10 U 0.11 U 0.11 U 0.11 U 0.11 U 0.10 U 0.10 U 0.10 U 0.11 U 0.11 U 0.11 U
3.2 J 4.1 U 4.1 U 4.3 U 4.4 U 4.3 U 4.3 U 2.4 J 2.6 J 3.1 J 4.3 U 2.6 J 1.9 J
831 574 514 U 779 2,420 1,380 1,770 2,840 1,760 1,710 1,010 1,460 1,260
0.56 J 0.51 J 3.6 U 3.8 U 0.47 J 3.8 U 0.84 J 0.39 J 3.6 U 3.6 U 3.7 U 0.60 J 3.7 U
1.0 U 1.0 U 1.0 U 1.1 U 1.1 U 1.1 U 1.1 U 1.0 U 1.0 U 1.0 U 1.1 U 1.1 U 1.1 U
508 U 513 U 514 U 540 U 545 U 537 U 536 U 511 U 518 U 512 U 535 U 532 U 532 U
0.51 U 0.51 U 0.51 U 0.54 U 0.54 U 0.54 U 0.54 U 0.012 J 0.014 J 0.028 J 0.54 U 0.53 U 0.53 U

38 38 35 42 61 39 46 35 36 33 22 33 21
32 33 25 31 24 19 25 29 54 28 20 21 21

NA NA NA NA NA NA NA NA NA
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,4-Dichlorobenzene -- 2,400 1,280 72
Acetone -- 6,100,000 -- 4,500
Cyclohexane -- 120,000 6,000 13,000

Semivolatile Organic Compounds (UG/KG)
2-Methylnaphthalene -- 31,000 -- 750
Acenaphthylene -- 340,000 -- 22,000
Anthracene -- 1,700,000 -- 360,000
Benzo(a)anthracene -- 150 -- 10
Benzo(a)pyrene -- 15 -- 240
Benzo(b)fluoranthene -- 150 -- 35
Benzo(g,h,i)perylene -- 170,000 -- 120,000
Benzo(k)fluoranthene -- 1,500 -- 350
bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400
Carbazole -- 24,000 -- --
Chrysene -- 15,000 -- 1,100
Dibenz(a,h)anthracene -- 15 -- 11
Di-n-octylphthalate -- 35,000 30,000 1,100
Fluoranthene -- 230,000 -- 160,000
Fluorene -- 230,000 -- 27,000
Indeno(1,2,3-cd)pyrene -- 150 -- 120
PAH HMW (Total) -- -- 18,000 --
PAH LMW (Total) -- 29,000 --
Pentachlorophenol -- 3,000 5,000 10.0
Phenanthrene -- 1,700,000 -- 360,000
Pyrene -- 170,000 -- 120,000

Herbicides (UG/KG)
No Detections -- -- -- --

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Table 12-1
Surface Soil Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL         

(DAF=1)

6.0 U 6.0 U 6.0 U 2.0 J 7.0 U 6.0 U 7.0 U 6.0 U 8.0 U 6.0 U
43 U 39 U 40 U 45 UJ 46 UJ 40 UJ 48 UJ 41 UJ 51 UJ 43 UJ
6.0 U 6.0 U 6.0 U 7.0 U 7.0 U 6.0 U 7.0 U 6.0 U 8.0 U 6.0 U

21 U 20 U 21 U 21 U 21 U 4.9 J 23 U 21 U 24 U 21 U
7.1 J 20 UJ 21 UJ 21 U 21 U 22 UJ 23 UJ 21 UJ 24 UJ 21 UJ
21 U 20 U 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U
2.4 J 20 U 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U
21 U 20 U 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U
21 U 20 U 21 U 21 UJ 21 UJ 22 U 23 U 21 U 24 U 21 U
4.1 J 2.7 J 21 U 21 U 21 U 4.2 J 23 U 21 U 24 U 21 U
21 U 20 U 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U

100 U 100 U 100 U 110 UJ 110 UJ 110 U 110 U 100 U 74 J 100 U
21 U 20 U 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U
3.9 J 2.6 J 21 U 21 U 21 U 2.0 J 23 U 21 U 2.1 J 21 U
21 U 20 U 21 U 21 UJ 21 UJ 22 U 23 U 21 U 24 U 21 U

650 U 650 U 650 U 670 U 670 U 710 U 720 U 660 U 760 U 660 U
2.2 J 2.3 J 21 U 21 U 21 U 22 U 23 U 21 U 3.4 J 21 U
21 UJ 20 UJ 21 UJ 21 U 21 U 22 UJ 23 UJ 21 UJ 24 UJ 6.5 J
10 J 8.1 J 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U
23 J 16 J 0 U 0 U 0 U 8.8 J 0 U 0 U 5.6 J 0 U
9.3 J 2.3 J 0 U 0 U 0 U 4.9 J 0 U 0 U 3.4 J 6.5 J
100 U 100 U 100 U 110 U 110 U 110 U 110 U 100 U 120 U 100 U
21 U 20 U 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U
2.7 J 2.6 J 21 U 21 U 21 U 2.6 J 23 U 21 U 3.5 J 21 U

NA NA NA NA NA NA NA NA NA NA

VEP7-SO23

VEP7-SS23-0H-0409

04/20/09

VEP7-SO24

VEP7-SS24-0H-0409

04/20/09

VEP7-SS26P-0H-0409

04/21/09

VEP7-SO27

VEP7-SS27-0H-0409

04/21/09

VEP7-SO25

VEP7-SS25-0H-0409

04/20/09

VEP7-SS26-0H-0409

04/21/09

VEP7-SO30

VEP7-SS30-0H-0409

04/21/09

VEP7-SO31

VEP7-SS31-0H-0409

04/21/09

VEP7-SO28

VEP7-SS28-0H-0409

04/21/09

VEP7-SO29

VEP7-SS29-0H-0409

04/21/09

VEP7-SO26
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 12-1
Surface Soil Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL         

(DAF=1)

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 114 47
4,4'-DDT -- 1,700 100 67
beta-BHC -- 270 342 0.22
delta-BHC -- 270 226 0.22
Endrin -- 1,800 1.95 81
gamma-Chlordane -- 1,600 11 140

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000
Antimony 5.8 3.1 78 0.27
Arsenic 1.6 0.39 18 0.29
Barium 147 1,500 330 82
Beryllium 0.27 16 40 3.2
Calcium 8,840 -- -- --
Chromium 72 0.29 64 0.00083
Cobalt 16 2.3 13 0.49
Copper 66 310 70 46
Cyanide 0.33 160 15.8 2.0
Iron 38,100 5,500 -- 640
Lead 5.4 400 120 27
Magnesium 3,710 -- -- --
Manganese 1,630 180 220 57
Mercury 0.057 0.78 0.10 0.57
Nickel 22 160 38 48
Potassium 5,270 -- -- --
Selenium 0.51 39 0.52 0.26
Silver 0.22 39 560 1.6
Sodium 1,590 -- -- --
Thallium 0.13 -- 1.0 0.14
Vanadium 144 39 130 180
Zinc 32 2,400 120 680

Total Petroleum Hydrocarbons (MG/KG)
No Detections -- -- -- --

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

VEP7-SO23

VEP7-SS23-0H-0409

04/20/09

VEP7-SO24

VEP7-SS24-0H-0409

04/20/09

VEP7-SS26P-0H-0409

04/21/09

VEP7-SO27

VEP7-SS27-0H-0409

04/21/09

VEP7-SO25

VEP7-SS25-0H-0409

04/20/09

VEP7-SS26-0H-0409

04/21/09

VEP7-SO30

VEP7-SS30-0H-0409

04/21/09

VEP7-SO31

VEP7-SS31-0H-0409

04/21/09

VEP7-SO28

VEP7-SS28-0H-0409

04/21/09

VEP7-SO29

VEP7-SS29-0H-0409

04/21/09

VEP7-SO26

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

16,500 16,000 15,300 14,400 12,000 13,100 19,700 13,700 19,800 14,700
0.086 U 0.13 0.093 U 0.10 U 0.091 U 0.095 U 0.092 U 0.098 U 0.12 U 0.089 U
0.86 0.87 0.51 0.71 0.59 0.92 0.33 J 1.4 2.7 1.7

98 97 96 126 J 92 J 95 256 74 71 62
0.20 0.20 0.17 0.25 0.20 0.20 0.29 0.21 0.30 0.22

9,500 6,620 6,600 4,110 3,680 4,660 4,110 6,500 11,200 8,150
8.6 7.7 6.3 10 9.0 6.7 5.9 10 14 11
10 10 9.3 11 7.8 8.4 16 8.6 12 9.2
51 60 53 44 36 46 42 44 66 49

0.66 U 0.66 U 0.66 U 0.66 U 0.66 U 0.73 U 0.73 U 0.66 U 0.79 U 0.66 U
23,800 22,300 20,400 24,800 J 17,700 J 18,900 21,800 20,200 27,300 21,300

2.3 3.5 2.4 2.2 1.9 2.1 2.1 2.3 3.3 2.0
5,780 J 5,570 J 4,830 J 2,810 J 2,170 J 3,460 J 2,880 J 5,170 J 8,550 J 6,070 J

632 645 614 699 J 512 J 647 1,990 498 622 486
0.010 J 0.020 J 0.010 J 0.020 J 0.032 U 0.020 J 0.010 J 0.010 J 0.035 U 0.033 U

5.5 4.7 3.8 5.2 4.6 3.8 4.8 7.0 10 6.4
2,560 J 1,740 J 1,700 J 1,320 J 896 J 1,060 J 1,270 J 1,170 J 1,120 J 726 J
0.43 U 0.42 U 0.46 U 0.50 U 0.46 U 0.47 U 0.46 U 0.49 U 0.58 U 0.44 U

0.086 U 0.084 U 0.010 J 0.10 U 0.091 U 0.095 U 0.092 U 0.098 U 0.12 U 0.089 U
326 232 256 190 169 183 227 197 391 270

0.086 U 0.084 U 0.093 U 0.10 U 0.091 U 0.095 U 0.092 U 0.098 U 0.12 U 0.089 U
76 70 60 80 J 56 J 54 63 63 85 67
32 33 29 18 J 13 J 25 18 21 32 22

NA NA NA NA NA NA NA NA NA NA
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,4-Dichlorobenzene -- 2,400 1,280 72
Acetone -- 6,100,000 -- 4,500
Cyclohexane -- 120,000 6,000 13,000

Semivolatile Organic Compounds (UG/KG)
2-Methylnaphthalene -- 31,000 -- 750
Acenaphthylene -- 340,000 -- 22,000
Anthracene -- 1,700,000 -- 360,000
Benzo(a)anthracene -- 150 -- 10
Benzo(a)pyrene -- 15 -- 240
Benzo(b)fluoranthene -- 150 -- 35
Benzo(g,h,i)perylene -- 170,000 -- 120,000
Benzo(k)fluoranthene -- 1,500 -- 350
bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400
Carbazole -- 24,000 -- --
Chrysene -- 15,000 -- 1,100
Dibenz(a,h)anthracene -- 15 -- 11
Di-n-octylphthalate -- 35,000 30,000 1,100
Fluoranthene -- 230,000 -- 160,000
Fluorene -- 230,000 -- 27,000
Indeno(1,2,3-cd)pyrene -- 150 -- 120
PAH HMW (Total) -- -- 18,000 --
PAH LMW (Total) -- 29,000 --
Pentachlorophenol -- 3,000 5,000 10.0
Phenanthrene -- 1,700,000 -- 360,000
Pyrene -- 170,000 -- 120,000

Herbicides (UG/KG)
No Detections -- -- -- --

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Table 12-1
Surface Soil Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL         

(DAF=1)

6.0 U 7.0 U 6.0 U 6.0 U 7.0 U 9.0 U 7.0 U 8.0 U 8.0 U 5.0 U 5.0 U
42 UJ 47 UJ 42 UJ 38 UJ 44 UJ 58 UJ 45 UJ 50 UJ 50 UJ 35 U 140
6.0 U 7.0 U 6.0 U 6.0 U 7.0 U 9.0 U 7.0 U 8.0 U 8.0 U 5.0 U 3.0 J

4.9 J 3.4 J 3.8 J 5.3 J 6.6 J 23 UJ 25 UJ 23 UJ 25 UJ 22 UJ 21 UJ
24 UJ 23 UJ 23 UJ 21 UJ 21 UJ 23 UJ 25 UJ 23 UJ 25 UJ 17 J 21 UJ
24 UJ 23 UJ 23 UJ 21 UJ 1.7 J 23 UJ 25 UJ 23 UJ 25 UJ 18 J 21 UJ
9.3 J 7.8 J 7.7 J 7.3 J 11 J 12 J 8.1 J 11 J 25 UJ 78 J 21 UJ
5.7 J 3.9 J 23 UJ 21 UJ 12 J 9.4 J 25 UJ 7.1 J 25 UJ 180 J 21 UJ
10 J 7.8 J 8.6 J 7.3 J 21 J 17 J 7.5 J 12 J 25 UJ 340 J 21 UJ
4.8 J 3.6 J 2.8 J 2.8 J 8.5 J 6.3 J 2.8 J 4.9 J 25 UJ 240 J 21 UJ
6.8 J 3.9 J 23 UJ 3.7 J 9.5 J 8.3 J 25 UJ 8.4 J 25 UJ 170 J 21 UJ
120 UJ 120 UJ 120 UJ 100 UJ 110 UJ 110 UJ 130 UJ 110 UJ 120 UJ 110 UJ 100 UJ
24 UJ 23 UJ 23 UJ 21 UJ 21 UJ 23 UJ 25 UJ 23 UJ 25 UJ 4.0 J 21 UJ
5.5 J 4.8 J 3.5 J 4.4 J 10 J 8.6 J 3.5 J 7.7 J 25 UJ 180 J 21 UJ
24 UJ 23 UJ 23 UJ 21 UJ 21 UJ 23 UJ 25 UJ 6.7 J 25 UJ 57 J 21 UJ

750 U 740 U 740 U 670 U 680 U 730 U 800 U 720 U 790 U 700 U 660 U
4.4 J 2.3 J 2.6 J 3.7 J 4.4 J 8.0 J 2.8 J 8.5 J 25 UJ 73 J 21 UJ
24 UJ 23 UJ 23 UJ 21 UJ 21 UJ 23 UJ 25 UJ 23 UJ 25 UJ 22 UJ 21 UJ
5.2 J 3.5 J 3.7 J 3.2 J 7.3 J 6.5 J 3.3 J 5.8 J 25 UJ 210 J 3.0 J
52 J 38 J 26 J 32 J 85 J 75 J 28 J 70 J 0 U 1,530 J 3.0 J
14 J 15 J 11 J 13 J 17 J 13 J 2.8 J 13 J 0 U 108 J 0 U

120 R 120 R 120 R 100 R 110 R 110 R 130 R 110 R 120 R 34 J 100 R
4.8 J 9.1 J 4.2 J 3.8 J 4.4 J 4.8 J 25 UJ 4.1 J 25 UJ 22 U 21 UJ
4.4 J 2.7 J 23 UJ 3.1 J 5.7 J 6.4 J 3.0 J 6.1 J 25 UJ 75 J 21 UJ

NA NA NA NA NA NA NA NA NA NA NA

04/22/09

VEP7-SS34-0H-0409

04/22/09

VEP7-SS34P-0H-0409

04/22/09

VEP7-SO32

VEP7-SS32-0H-0409

04/22/09

VEP7-SO33

VEP7-SS33-0H-0409

04/22/09

VEP7-SO41

VEP7-SS41-0H-0409

04/30/09

VEP7-SO34 VEP7-SO39

VEP7-SS39-0H-0409

04/22/09

VEP7-SO40

VEP7-SS40-0H-0509

05/01/09

VEP7-SO37

VEP7-SS37-0H-0409

04/22/09

VEP7-SO38

VEP7-SS38-0H-0409

04/22/09

VEP7-SO35

VEP7-SS35-0H-0409

04/22/09

VEP7-SO36

VEP7-SS36-0H-0409
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Table 12-1
Surface Soil Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL         

(DAF=1)

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 114 47
4,4'-DDT -- 1,700 100 67
beta-BHC -- 270 342 0.22
delta-BHC -- 270 226 0.22
Endrin -- 1,800 1.95 81
gamma-Chlordane -- 1,600 11 140

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000
Antimony 5.8 3.1 78 0.27
Arsenic 1.6 0.39 18 0.29
Barium 147 1,500 330 82
Beryllium 0.27 16 40 3.2
Calcium 8,840 -- -- --
Chromium 72 0.29 64 0.00083
Cobalt 16 2.3 13 0.49
Copper 66 310 70 46
Cyanide 0.33 160 15.8 2.0
Iron 38,100 5,500 -- 640
Lead 5.4 400 120 27
Magnesium 3,710 -- -- --
Manganese 1,630 180 220 57
Mercury 0.057 0.78 0.10 0.57
Nickel 22 160 38 48
Potassium 5,270 -- -- --
Selenium 0.51 39 0.52 0.26
Silver 0.22 39 560 1.6
Sodium 1,590 -- -- --
Thallium 0.13 -- 1.0 0.14
Vanadium 144 39 130 180
Zinc 32 2,400 120 680

Total Petroleum Hydrocarbons (MG/KG)
No Detections -- -- -- --

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

04/22/09

VEP7-SS34-0H-0409

04/22/09

VEP7-SS34P-0H-0409

04/22/09

VEP7-SO32

VEP7-SS32-0H-0409

04/22/09

VEP7-SO33

VEP7-SS33-0H-0409

04/22/09

VEP7-SO41

VEP7-SS41-0H-0409

04/30/09

VEP7-SO34 VEP7-SO39

VEP7-SS39-0H-0409

04/22/09

VEP7-SO40

VEP7-SS40-0H-0509

05/01/09

VEP7-SO37

VEP7-SS37-0H-0409

04/22/09

VEP7-SO38

VEP7-SS38-0H-0409

04/22/09

VEP7-SO35

VEP7-SS35-0H-0409

04/22/09

VEP7-SO36

VEP7-SS36-0H-0409

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

18,500 15,800 12,200 11,400 11,700 11,300 13,600 12,200 21,100 15,800 14,200
0.11 U 0.10 U 0.11 U 0.092 U 0.089 U 0.088 U 0.094 U 0.10 U 0.12 0.08 J 0.12 J
2.0 1.3 0.72 0.82 0.61 2.0 0.64 0.52 U 1.6 0.50 U 8.3
81 77 68 62 63 60 75 51 220 185 103

0.26 0.18 0.13 0.12 0.13 0.12 0.15 0.11 0.26 0.25 0.18
10,800 7,900 7,000 6,370 5,340 6,300 5,730 5,910 4,670 3,690 3,670

24 15 9.2 9.5 7.5 12 11 19 12 8.6 12
12 10 7.5 7.6 8.0 7.8 8.7 7.8 11 9.4 10
52 51 47 42 41 44 42 39 175 52 56

0.79 U 0.79 U 0.73 U 0.66 U 0.73 U 0.73 U 0.79 U 0.73 U 0.79 U 0.66 U 0.66 U
26,000 23,200 21,200 21,100 20,800 28,600 24,500 30,300 44,200 27,800 38,900

3.0 12 2.5 2.4 3.8 3.2 3.7 1.9 51 2.0 5.0
8,960 J 7,650 J 4,920 J 4,990 J 4,950 J 5,060 J 5,530 J 5,890 J 4,410 J 4,060 4,620

624 546 434 433 462 471 515 438 744 748 683
0.036 U 0.037 U 0.038 U 0.031 U 0.032 U 0.035 U 0.040 U 0.033 U 0.030 J 0.020 J 0.035 U

14 8.8 5.1 5.0 4.2 6.6 5.8 7.6 13 3.3 5.4
1,200 J 1,220 J 1,070 J 1,010 J 1,230 J 1,120 J 1,390 J 1,080 J 2,790 J 1,600 J 1,740 J
0.55 U 0.33 U 0.54 U 0.46 U 0.45 U 0.44 U 0.47 U 0.52 U 0.59 U 0.50 U 0.50 UJ
0.11 U 0.10 U 0.11 U 0.092 U 0.089 U 0.088 U 0.094 U 0.040 J 0.18 0.10 U 0.10 U
330 286 229 258 214 196 254 405 205 J 136 154
0.11 U 0.10 U 0.11 U 0.092 U 0.089 U 0.088 U 0.094 U 0.10 U 0.12 U 0.10 U 0.10 U

79 69 66 65 60 64 81 113 62 88 83
39 35 26 25 31 28 35 26 138 23 57

NA NA NA NA NA NA NA NA NA NA NA
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- 6,100,000 4,500 11 U 11 U 11 U 13 U 12 UJ 11 UJ 10 UJ 10 U 12 U 10 UJ 10 UJ NA NA 10 U 11 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl -- 210,000 19,000 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
2-Methylnaphthalene -- 31,000 750 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
4-Chlorophenyl-phenylether -- 4,600 0.120 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Acenaphthylene -- 340,000 22,000 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Anthracene -- 1,700,000 360,000 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Atrazine -- 2,100 1.9 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Benzaldehyde -- 780,000 810 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Benzo(a)anthracene -- 150 10 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Benzo(a)pyrene -- 15 240 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Benzo(b)fluoranthene -- 150 35 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Benzo(g,h,i)perylene -- 170,000 120,000 360 U 370 U 370 U 360 U 370 U 370 UJ 370 UJ 360 U 370 UJ 360 UJ 370 UJ 340 U 350 U 360 U 370 U
Benzo(k)fluoranthene -- 1,500 350 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
bis(2-Chloroethyl)ether -- 210 0.0031 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
bis(2-Ethylhexyl)phthalate -- 35,000 1,400 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 180 J 360 U 370 U
Chrysene -- 15,000 1,100 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Dibenz(a,h)anthracene -- 15 11 360 U 370 U 370 U 360 U 370 U 370 UJ 370 UJ 360 U 370 UJ 360 UJ 370 UJ 340 U 350 U 360 U 370 U
Dibenzofuran -- 7,800 680 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Diethylphthalate -- 4,900,000 12,000 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Di-n-butylphthalate -- 610,000 9,200 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Di-n-octylphthalate -- 35,000 1,100 360 U 370 U 370 U 360 U 370 U 370 UJ 370 UJ 360 U 370 UJ 360 UJ 370 UJ 340 U 350 U 360 UJ 270 J
Fluoranthene -- 230,000 160,000 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Indeno(1,2,3-cd)pyrene -- 150 120 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 UJ 370 UJ
Nitrobenzene -- 4,800 0.079 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Phenanthrene -- 1,700,000 360,000 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Phenol -- 1,800,000 6,300 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U
Pyrene -- 170,000 120,000 360 U 370 U 370 U 360 U 370 U 370 U 370 U 360 U 370 U 360 U 370 U 340 U 350 U 360 U 370 U

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 47 3.6 U 4.2 3.7 U 3.6 U 0.98 J 3.7 U 3.7 U 130 0.76 J 3.6 U 3.7 U 3.4 U 3.5 U 3.6 U 3.7 U
4,4'-DDT -- 1,700 67 3.6 U 3.7 U 3.7 U 3.6 U 3.7 U 3.7 U 3.7 U 3.6 U 3.7 U 3.6 U 3.7 U 3.4 U 3.5 U 3.6 U 3.7 U

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000 13,600 J 9,660 J 9,350 J 13,700 J 14,500 J 22,600 J 14,900 J 14,700 19,200 J 18,300 J 15,500 J 10,400 12,100 12,500 17,500
Antimony 5.8 3.1 0.27 0.71 J 0.50 J 0.79 J 0.88 J 0.95 J 0.70 J 0.50 J 0.74 J 0.82 J 0.48 J 0.82 J 0.73 J 0.61 J 0.67 J 0.72 J
Arsenic 1.6 0.39 0.29 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 2.6 1.1 U 1.1 U 1.1 U 1.0 U 1.1 U 1.1 U 1.1 U
Barium 147 1,500 82 109 J 73 J 87 J 135 J 98 J 154 J 81 J 52 163 J 134 J 98 J 52 100 123 123
Beryllium 0.27 16 3.2 0.55 U 0.50 U 0.56 U 0.55 U 0.56 U 0.56 U 0.56 U 0.55 U 0.17 J 0.14 J 0.095 J 0.51 U 0.53 U 0.55 U 0.56 U
Cadmium 2.2 7.0 0.38 0.55 U 0.56 U 0.56 U 0.55 U 0.56 U 0.56 U 0.56 U 0.55 U 0.56 U 0.54 U 0.56 U 0.51 U 0.53 U 0.55 U 0.56 U
Calcium 8,840 -- -- 14,500 J 4,870 J 2,970 J 2,660 J 2,970 J 3,650 J 2,740 J 11,100 2,680 J 2,660 J 2,830 J 6,720 13,100 3,340 3,220
Chromium 72 0.29 0.00083 5.6 5.1 4.1 6.2 7.6 6.7 4.3 15 6.3 6.3 7.1 3.5 4.4 4.8 J 6.4 J
Cobalt 16 2.3 0.49 9.1 J 7.1 J 7.7 J 9.4 J 8.3 J 9.5 J 10 J 12 9.7 J 12 J 7.4 J 11 9.1 9.9 J 11 J
Copper 66 310 46 43 31 38 48 29 51 43 31 43 41 28 48 39 65 72
Cyanide 0.89 160 2.0 2.7 U 0.56 J 0.38 J 2.7 U 0.19 J 0.40 J 2.8 R 2.8 U 2.8 R 2.7 R 2.8 R 2.6 U 2.7 U 0.30 J 2.8 U
Iron 38,100 5,500 640 19,500 J 15,600 J 14,800 J 26,300 J 30,600 J 28,600 J 18,900 J 21,500 25,100 J 24,600 J 27,900 J 17,700 15,800 23,700 23,200
Lead 3.3 400 27 2.0 2.6 1.9 1.3 1.1 U 1.8 1.2 1.7 1.6 1.5 1.1 U 1.0 U 1.1 1.7 1.5
Magnesium 3,710 -- -- 4,830 J 2,510 J 2,290 J 4,470 J 2,950 J 3,880 J 3,250 J 10,000 3,490 J 3,520 J 2,640 J 7,370 5,540 3,430 J 4,090 J
Manganese 1,630 180 57 545 J 494 J 531 J 442 J 491 J 451 J 698 J 451 648 J 780 J 422 J 560 715 538 J 636 J
Mercury 0.057 0.78 0.57 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.11 U 0.10 U 0.11 U 0.11 U 0.11 U
Nickel 22 160 48 2.9 J 2.3 J 2.1 J 3.2 J 2.6 J 3.4 J 2.6 J 11 3.3 J 3.3 J 2.8 J 3.2 J 4.2 U 4.4 U 4.4 U
Potassium 2,000 -- -- 1,280 1,420 1,180 775 985 1,570 1,090 552 U 1,280 1,210 914 521 821 1,260 1,680
Selenium 0.51 39 0.26 0.92 J 0.62 J 0.59 J 0.51 J 0.63 J 0.84 J 0.89 J 0.40 J 1.0 J 0.72 J 0.98 J 3.6 U 0.72 J 0.64 J 0.53 J
Sodium 2,250 -- -- 549 U 560 U 557 U 548 U 556 U 559 U 564 U 552 U 557 U 543 U 561 U 513 U 531 U 545 U 556 U
Thallium 0.13 -- 0.14 0.55 U 0.56 U 0.56 U 0.55 U 0.56 U 0.56 U 0.56 U 0.53 U 0.56 U 0.54 U 0.56 U 0.51 U 0.017 J 0.55 U 0.56 U
Vanadium 144 39 180 57 49 46 80 98 80 51 62 65 65 86 40 36 70 56
Zinc 32 2,400 680 25 18 22 25 18 24 19 18 23 23 15 33 26 28 28

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

EPI07-SB15-0204

03/16/06

EPI07-SO16

EPI07-SB16-0204

03/16/06

EPI07-SO15EPI07-SO14

EPI07-SB14-0406

03/14/06

EPI07-SO11

EPI07-SB10-0406

03/14/06

EPI07-SB11-0102

03/14/06

EPI07-SB09P-0406

03/14/06

EPI07-SO09 EPI07-SO10

EPI07-SB09-0406

03/14/06

Table 12-2
Subsurface Soil Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report

EPI07-SO05

EPI07-SB05-0406

03/14/06

EPI07-SB03-0406

03/13/06

EPI07-SO08

EPI07-SB08-0406

03/14/06

EPI07-SO06

EPI07-SB06-0406

03/14/06 03/14/06

EPI07-SO07

EPI07-SB07-0406

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)
EPI07-SO01

EPI07-SB01-0406

03/13/06

EPI07-SO04

EPI07-SB04-0406

03/13/06

EPI07-SO02

EPI07-SB02-0406

03/13/06

EPI07-SO03

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and SSL (DAF=1)
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- 6,100,000 4,500

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl -- 210,000 19,000
2-Methylnaphthalene -- 31,000 750
4-Chlorophenyl-phenylether -- 4,600 0.120
Acenaphthylene -- 340,000 22,000
Anthracene -- 1,700,000 360,000
Atrazine -- 2,100 1.9
Benzaldehyde -- 780,000 810
Benzo(a)anthracene -- 150 10
Benzo(a)pyrene -- 15 240
Benzo(b)fluoranthene -- 150 35
Benzo(g,h,i)perylene -- 170,000 120,000
Benzo(k)fluoranthene -- 1,500 350
bis(2-Chloroethyl)ether -- 210 0.0031
bis(2-Ethylhexyl)phthalate -- 35,000 1,400
Chrysene -- 15,000 1,100
Dibenz(a,h)anthracene -- 15 11
Dibenzofuran -- 7,800 680
Diethylphthalate -- 4,900,000 12,000
Di-n-butylphthalate -- 610,000 9,200
Di-n-octylphthalate -- 35,000 1,100
Fluoranthene -- 230,000 160,000
Indeno(1,2,3-cd)pyrene -- 150 120
Nitrobenzene -- 4,800 0.079
Phenanthrene -- 1,700,000 360,000
Phenol -- 1,800,000 6,300
Pyrene -- 170,000 120,000

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 47
4,4'-DDT -- 1,700 67

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000
Antimony 5.8 3.1 0.27
Arsenic 1.6 0.39 0.29
Barium 147 1,500 82
Beryllium 0.27 16 3.2
Cadmium 2.2 7.0 0.38
Calcium 8,840 -- --
Chromium 72 0.29 0.00083
Cobalt 16 2.3 0.49
Copper 66 310 46
Cyanide 0.89 160 2.0
Iron 38,100 5,500 640
Lead 3.3 400 27
Magnesium 3,710 -- --
Manganese 1,630 180 57
Mercury 0.057 0.78 0.57
Nickel 22 160 48
Potassium 2,000 -- --
Selenium 0.51 39 0.26
Sodium 2,250 -- --
Thallium 0.13 -- 0.14
Vanadium 144 39 180
Zinc 32 2,400 680

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Table 12-2
Subsurface Soil Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and SSL (DAF=1)

10 U 10 U 10 U 11 UJ 29 UJ 29 U 22 J NA 26 U NA 29 U

340 U 340 U 340 U 350 U 360 U 380 U 370 U 380 U NA 400 U NA
340 U 340 U 340 U 350 U 3.7 J 23 UJ 22 U 23 UJ NA 24 UJ NA
340 U 340 U 340 U 350 U 360 U 380 U 370 U 380 U NA 400 U NA
340 U 340 U 340 U 350 U 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA
340 U 340 U 340 U 350 U 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA
340 U 340 U 340 U 350 U 360 U 380 U 370 U 380 U NA 400 U NA
340 U 340 U 340 U 350 U 390 R 410 U 410 UJ 420 UJ NA 440 UJ NA
340 U 340 U 340 U 350 U 5.6 J 23 UJ 22 UJ 23 UJ NA 24 UJ NA
340 U 340 U 340 U 350 U 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA
340 U 340 U 340 U 350 U 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA
340 U 340 U 340 U 350 U 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA
340 U 340 U 340 U 350 U 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA
340 U 340 U 340 U 350 U 360 UJ 380 U 370 U 380 U NA 400 U NA
340 U 340 U 340 U 350 U 62 J 110 UJ 110 UJ 80 J NA 120 UJ NA
340 U 340 U 340 U 350 U 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA
340 U 340 U 340 U 350 U 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA
340 U 340 U 340 U 350 U 360 U 380 U 370 U 380 U NA 400 U NA
340 U 340 U 340 U 350 U 360 U 380 U 370 U 380 U NA 400 U NA
340 U 340 U 340 U 350 U 110 UJ 110 UJ 110 UJ 120 UJ NA 120 UJ NA
340 U 340 U 340 U 350 UJ 690 U 720 U 710 U 740 U NA 770 U NA
340 U 340 U 340 U 350 U 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA
340 U 340 U 340 U 350 UJ 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA
340 U 340 U 340 U 350 U 360 U 380 U 370 U 380 U NA 400 U NA
340 U 340 U 340 U 350 U 3.7 J 23 UJ 3.8 J 23 U NA 24 UJ NA
340 U 340 U 340 U 350 U 510 UJ 530 U 530 U 540 U NA 570 U NA
340 U 340 U 340 U 350 U 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA

3.4 U 19 3.4 U 3.5 U NA NA NA NA NA NA NA
3.4 U 2.2 J 3.4 U 3.5 U NA NA NA NA NA NA NA

9,650 10,700 11,200 13,200 28,100 20,100 22,200 14,400 NA 19,100 NA
0.69 J 0.84 J 0.60 J 0.64 J 0.093 U 0.097 UJ 0.11 UJ 0.030 J NA 0.060 J NA
1.0 U 1.0 U 1.0 U 1.1 U 0.47 0.48 U 0.59 0.34 NA 0.44 NA
97 61 65 181 141 232 126 71 NA 189 NA

0.51 U 0.51 U 0.51 U 0.53 U 0.24 0.29 0.31 0.18 NA 0.25 NA
0.51 U 0.51 U 0.51 U 0.53 U 0.093 U 0.050 J 0.020 J 0.010 J NA 0.040 J NA

3,380 4,700 3,920 3,570 3,840 12,800 3,440 3,950 NA 3,500 NA
1.7 13 2.9 3.1 J 13 16 13 19 NA 16 NA
11 11 9.5 9.7 J 8.2 11 7.3 7.7 NA 11 NA

185 118 129 52 48 48 J 53 J 37 J NA 47 J NA
2.5 U 2.6 U 2.5 U 2.7 U 0.73 U 0.73 U 0.73 U 0.73 U NA 0.79 U NA

13,200 15,500 12,400 17,200 30,900 24,600 25,500 35,100 NA 28,000 NA
1.0 U 1.0 U 1.4 1.2 1.6 1.8 1.7 1.2 NA 1.9 NA

4,650 5,180 3,570 4,860 J 4,180 J 4,270 3,780 3,690 NA 4,230 NA
343 461 380 583 J 371 1,360 404 349 NA 653 NA
0.10 U 0.10 U 0.10 U 0.11 U 0.010 J 0.036 U 0.035 U 0.035 U NA 0.037 U NA
2.7 J 5.6 2.8 J 2.7 J 3.9 5.6 4.0 4.7 NA 5.1 NA

2,720 750 509 U 627 1,640 J 1,850 J 1,520 J 666 J NA 1,130 J NA
3.6 U 0.69 J 3.6 U 3.7 U 0.46 U 0.48 U 0.54 U 0.34 U NA 0.41 U NA
509 U 510 U 509 U 532 U 287 335 242 581 NA 611 NA

0.043 J 0.016 J 0.011 J 0.53 U 0.093 U 0.097 U 0.11 U 0.069 U NA 0.082 U NA
35 46 33 36 88 71 74 139 NA 96 NA
30 34 33 23 28 26 24 21 NA 27 NA

VEP7-SB26-46-0409

04/28/09

VEP7-SB26-46-0509

05/13/09

VEP7-SB27-46-0409

04/28/0903/16/06

VEP7-SB27-46-0509

05/13/09

VEP7-SO24

VEP7-SB24-46-0409

04/28/09

VEP7-SB25-23-0409

04/28/09

VEP7-SB23-46-0409

04/23/09

VEP7-SO26 VEP7-SO27VEP7-SO25VEP7-SO23EPI07-SO21

EPI07-SB21-0103

03/15/06

EPI07-SB18-0204

03/15/06

EPI07-SB19-0204

03/15/06

EPI07-SO19EPI07-SO18EPI07-SO17

EPI07-SB17-0102
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- 6,100,000 4,500

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl -- 210,000 19,000
2-Methylnaphthalene -- 31,000 750
4-Chlorophenyl-phenylether -- 4,600 0.120
Acenaphthylene -- 340,000 22,000
Anthracene -- 1,700,000 360,000
Atrazine -- 2,100 1.9
Benzaldehyde -- 780,000 810
Benzo(a)anthracene -- 150 10
Benzo(a)pyrene -- 15 240
Benzo(b)fluoranthene -- 150 35
Benzo(g,h,i)perylene -- 170,000 120,000
Benzo(k)fluoranthene -- 1,500 350
bis(2-Chloroethyl)ether -- 210 0.0031
bis(2-Ethylhexyl)phthalate -- 35,000 1,400
Chrysene -- 15,000 1,100
Dibenz(a,h)anthracene -- 15 11
Dibenzofuran -- 7,800 680
Diethylphthalate -- 4,900,000 12,000
Di-n-butylphthalate -- 610,000 9,200
Di-n-octylphthalate -- 35,000 1,100
Fluoranthene -- 230,000 160,000
Indeno(1,2,3-cd)pyrene -- 150 120
Nitrobenzene -- 4,800 0.079
Phenanthrene -- 1,700,000 360,000
Phenol -- 1,800,000 6,300
Pyrene -- 170,000 120,000

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 47
4,4'-DDT -- 1,700 67

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000
Antimony 5.8 3.1 0.27
Arsenic 1.6 0.39 0.29
Barium 147 1,500 82
Beryllium 0.27 16 3.2
Cadmium 2.2 7.0 0.38
Calcium 8,840 -- --
Chromium 72 0.29 0.00083
Cobalt 16 2.3 0.49
Copper 66 310 46
Cyanide 0.89 160 2.0
Iron 38,100 5,500 640
Lead 3.3 400 27
Magnesium 3,710 -- --
Manganese 1,630 180 57
Mercury 0.057 0.78 0.57
Nickel 22 160 48
Potassium 2,000 -- --
Selenium 0.51 39 0.26
Sodium 2,250 -- --
Thallium 0.13 -- 0.14
Vanadium 144 39 180
Zinc 32 2,400 680

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Table 12-2
Subsurface Soil Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and SSL (DAF=1)

NA NA 30 U 28 U 29 UJ 31 U 43 U 5,800 J 1,300 J 3,500 J

360 U 360 U NA NA 350 U 350 U 350 U 91 J 350 U 340 U
22 UJ 22 UJ NA NA 21 U 21 UJ 22 U 21 U 21 UJ 21 U

360 U 360 U NA NA 350 U 350 U 350 U 84 J 350 U 340 U
22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ 21 UJ 21 UJ 21 UJ
22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ 21 UJ 21 UJ 21 UJ

360 U 360 U NA NA 350 U 350 U 350 U 160 J 350 U 340 U
390 UJ 390 UJ NA NA 380 UJ 380 UJ 390 UJ 200 J 380 UJ 380 UJ
22 UJ 22 UJ NA NA 21 UJ 5.3 J 5.8 J 5.6 J 21 UJ 21 UJ
22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ 21 UJ 21 UJ 21 UJ
22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ 21 UJ 21 UJ 21 UJ
22 UJ 22 UJ NA NA 2.2 J 21 UJ 22 UJ 21 UJ 21 UJ 21 UJ
22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ 21 UJ 21 UJ 21 UJ

360 U 360 U NA NA 350 U 350 U 350 U 93 J 350 U 340 U
38 J 110 UJ NA NA 100 UJ 100 UJ 110 UJ 100 UJ 100 UJ 100 UJ
22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ 21 UJ 21 UJ 21 UJ
22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ 21 UJ 21 UJ 21 UJ

360 U 360 U NA NA 350 U 350 U 350 U 86 J 350 U 340 U
360 U 360 U NA NA 350 U 350 U 350 U 100 J 350 U 340 U
110 UJ 110 UJ NA NA 33 J 100 UJ 110 UJ 100 UJ 22 J 100 UJ
690 U 680 U NA NA 670 U 670 U 680 U 670 U 660 U 660 U
22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ 21 UJ 2.6 J 21 UJ
22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ 21 UJ 21 UJ 21 UJ

360 U 360 U NA NA 350 U 350 U 350 U 110 J 350 U 340 U
22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 U 21 U 21 UJ 21 UJ

510 U 510 U NA NA 490 U 490 U 500 U 190 J 490 U 490 U
22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ 21 UJ 3.4 J 21 UJ

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA

14,000 13,700 NA NA 18,200 19,800 20,500 15,000 18,700 13,600
0.040 J 0.040 J NA NA 0.094 UJ 0.091 UJ 0.10 UJ 0.090 UJ 0.060 J 0.060 J
0.36 J 0.40 J NA NA 0.66 0.71 0.50 U 1.9 1.1 1.4

98 121 NA NA 135 741 197 99 105 79
0.21 0.20 NA NA 0.24 0.24 0.28 0.22 0.19 0.21

0.020 J 0.030 J NA NA 0.040 J 0.050 J 0.020 J 0.040 J 0.10 0.040 J
3,130 3,520 NA NA 4,370 43,500 3,890 8,880 11,700 6,040

8.8 9.1 NA NA 27 49 15 32 18 17
7.6 7.0 NA NA 8.9 8.9 8.9 9.4 12 7.3
35 J 33 J NA NA 43 J 45 J 41 J 47 J 74 J 29 J

0.73 U 0.73 U NA NA 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U
17,700 15,600 NA NA 31,800 23,600 23,000 20,800 25,800 19,000

1.6 1.8 NA NA 1.6 2.8 2.0 2.3 4.3 1.9
2,520 2,220 NA NA 4,170 5,550 3,860 6,580 9,330 4,730

477 500 NA NA 580 495 797 588 738 347
0.035 U 0.010 J NA NA 0.035 U 0.031 U 0.032 U 0.035 U 0.031 U 0.030 U

2.8 3.4 NA NA 8.9 22 6.1 19 12 8.9
793 J 913 J NA NA 1,040 J 922 J 1,270 J 840 J 835 J 831 J
0.47 U 0.52 U NA NA 0.47 U 0.45 U 0.50 U 0.45 U 0.49 U 0.42 U
185 182 NA NA 294 703 330 314 318 233

0.094 U 0.10 U NA NA 0.094 U 0.091 U 0.10 U 0.090 U 0.099 U 0.085 U
54 50 NA NA 104 67 63 63 71 59
16 15 NA NA 23 28 23 23 46 18

04/29/09

VEP7-SB32-46-0409

04/30/09

VEP7-SO32

04/30/0905/13/09

VEP7-SO29

VEP7-SB29-46-0409

04/29/09

VEP7-SO33

VEP7-SB33-24-0409

04/30/09

VEP7-SO30

VEP7-SB30-45H-0409

04/29/09

VEP7-SO34

VEP7-SB34-24-0409

VEP7-SO28 VEP7-SO31

VEP7-SB31-23H-0409VEP7-SB28-24-0409

04/28/09

VEP7-SB28P-24-0409

04/28/09

VEP7-SB28P-24-0509

05/13/09

VEP7-SB28-24-0509
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- 6,100,000 4,500

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl -- 210,000 19,000
2-Methylnaphthalene -- 31,000 750
4-Chlorophenyl-phenylether -- 4,600 0.120
Acenaphthylene -- 340,000 22,000
Anthracene -- 1,700,000 360,000
Atrazine -- 2,100 1.9
Benzaldehyde -- 780,000 810
Benzo(a)anthracene -- 150 10
Benzo(a)pyrene -- 15 240
Benzo(b)fluoranthene -- 150 35
Benzo(g,h,i)perylene -- 170,000 120,000
Benzo(k)fluoranthene -- 1,500 350
bis(2-Chloroethyl)ether -- 210 0.0031
bis(2-Ethylhexyl)phthalate -- 35,000 1,400
Chrysene -- 15,000 1,100
Dibenz(a,h)anthracene -- 15 11
Dibenzofuran -- 7,800 680
Diethylphthalate -- 4,900,000 12,000
Di-n-butylphthalate -- 610,000 9,200
Di-n-octylphthalate -- 35,000 1,100
Fluoranthene -- 230,000 160,000
Indeno(1,2,3-cd)pyrene -- 150 120
Nitrobenzene -- 4,800 0.079
Phenanthrene -- 1,700,000 360,000
Phenol -- 1,800,000 6,300
Pyrene -- 170,000 120,000

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 47
4,4'-DDT -- 1,700 67

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000
Antimony 5.8 3.1 0.27
Arsenic 1.6 0.39 0.29
Barium 147 1,500 82
Beryllium 0.27 16 3.2
Cadmium 2.2 7.0 0.38
Calcium 8,840 -- --
Chromium 72 0.29 0.00083
Cobalt 16 2.3 0.49
Copper 66 310 46
Cyanide 0.89 160 2.0
Iron 38,100 5,500 640
Lead 3.3 400 27
Magnesium 3,710 -- --
Manganese 1,630 180 57
Mercury 0.057 0.78 0.57
Nickel 22 160 48
Potassium 2,000 -- --
Selenium 0.51 39 0.26
Sodium 2,250 -- --
Thallium 0.13 -- 0.14
Vanadium 144 39 180
Zinc 32 2,400 680

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Table 12-2
Subsurface Soil Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and SSL (DAF=1)

74 1,200 J 620 32 U 37 R

340 U 340 U 350 U 350 U 350 U
21 UJ 21 U 21 U 21 UJ 21 UJ

340 U 340 U 350 U 350 U 350 U
21 UJ 21 UJ 21 UJ 21 UJ 2.0 J
21 UJ 21 UJ 3.0 J 1.0 J 2.0 J

340 U 340 U 350 U 350 U 350 U
370 UJ 370 UJ 380 UJ 380 UJ 390 UJ
21 UJ 3.7 J 2.6 J 4.0 J 5.0 J
21 UJ 21 UJ 21 UJ 13 J 18 J
21 UJ 21 UJ 21 UJ 27 J 36 J
21 UJ 7.3 J 2.8 J 19 J 26 J
21 UJ 21 UJ 21 UJ 17 J 24 J

340 U 340 U 350 U 350 U 350 U
100 UJ 100 UJ 110 UJ 110 UJ 110 U
21 UJ 4.7 J 21 UJ 9.0 J 15 J
21 UJ 21 UJ 21 UJ 21 UJ 7.0 J

340 U 340 U 350 U 350 U 350 U
340 U 340 U 350 U 350 U 350 U
100 UJ 28 J 110 UJ 110 UJ 110 UJ
660 U 660 U 670 U 680 U 680 U
21 UJ 5.0 J 3.7 J 5.0 J 5.0 J
21 UJ 21 UJ 2.3 J 14 J 21 J

340 U 340 U 350 U 350 U 350 U
21 UJ 21 U 21 U 21 U 21 U

490 U 490 U 500 U 500 U 500 U
21 UJ 6.9 J 4.2 J 6.0 J 7.0 J

NA NA NA NA NA
NA NA NA NA NA

28,400 12,400 18,200 16,200 18,600
0.050 J 0.040 J 0.040 J 0.050 J 0.080 J
0.48 U 1.3 0.49 U 0.36 U 0.47 U
155 60 88 156 172
0.31 0.13 0.19 0.24 0.22

0.020 J 0.11 0.040 J 0.072 U 0.094 U
3,840 8,240 4,620 3,280 3,630

15 17 11 7.5 7.1
9.1 8.1 7.3 8.0 8.6
45 J 51 J 43 J 44 49

0.66 U 0.66 U 0.66 U 0.66 U 0.66 U
31,200 22,700 24,300 23,600 26,000

1.8 3.6 2.1 1.4 J 2.0 J
4,060 7,060 4,570 3,880 5,070

543 426 396 543 580
0.030 U 0.030 U 0.032 U 0.028 U 0.032 U

4.9 8.7 4.7 3.2 3.4
1,430 J 693 J 1,170 J 840 J 950 J
0.48 U 0.45 U 0.49 U 0.36 UJ 0.47 UJ
254 188 240 169 191

0.095 U 0.090 U 0.098 U 0.072 U 0.094 U
89 67 71 78 77
27 29 44 18 23

VEP7-SB40-H1H-0509

05/01/09

VEP7-SO35

VEP7-SB35-46-0409

04/30/09

VEP7-SO36

VEP7-SB36-23H-0409

VEP7-SO40

VEP7-SB40P-H1H-0509

05/01/0904/30/0904/30/09

VEP7-SO37

VEP7-SB37-46-0409
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Table 12-3
Groundwater Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)
Carbon disulfide -- 100 -- 0.50 U 0.50 U 0.11 J
Chloroform -- 0.19 80 0.14 J 0.50 U 0.50 U
Chloromethane -- 19 -- 0.50 U 0.50 U 0.21 J
Tetrachloroethene -- 0.11 5.0 0.50 U 0.20 J 0.50 U

Semivolatile Organic Compounds (UG/L)
No Detections -- -- -- ND ND ND

Pesticide/Polychlorinated Biphenyls (UG/L)
delta-BHC -- 0.037 -- 0.005 J 0.010 U 0.012

Total Metals (UG/L)
Barium 200 730 2,000 549 623 571
Calcium 144,000 -- -- 116,000 117,000 147,000
Chromium 3.6 J 0.043 100 0.49 J 1.7 J 4.3 J
Cobalt 50 U 1.1 -- 50 U 50 U 0.49 J
Magnesium 75,600 -- -- 45,400 42,900 59,800
Manganese 8.0 J 88 -- 44 47 79
Nickel 2.4 J 73 -- 1.3 J 2.8 J 6.2 J
Potassium 1,780 J -- -- 5,000 U 5,000 U 6,730 J
Selenium 35 U 18 50 35 U 35 U 1.9 J
Sodium 323,000 -- -- 120,000 116,000 151,000

Dissolved Metals (UG/L)
Barium, Dissolved 200 U 730 2,000 573 680 587
Calcium, Dissolved 139,000 -- -- 119,000 122,000 145,000
Chromium, Dissolved 10 U 0.043 100 0.39 J 10 U 1.0 J
Cobalt, Dissolved 50 U 1.1 -- 50 U 0.45 J 0.62 J
Magnesium, Dissolved 73,400 -- -- 47,300 45,900 60,500
Manganese, Dissolved 15 U 88 -- 35 45 76
Mercury, Dissolved 0.20 U 0.37 2.0 0.20 U 0.033 J 0.036 J
Nickel, Dissolved 40 U 73 -- 0.91 J 2.3 J 5.4 J
Potassium, Dissolved 1,710 J -- -- 2,000 J 2,430 J 6,980 J
Selenium, Dissolved 35 U 18 50 35 U 2.3 J 35 U
Sodium, Dissolved 311,000 -- -- 125,000 125,000 153,000
Vanadium, Dissolved 50 U 18 -- 11 J 8.3 J 4.7 J

Wet Chemistry (MG/L)
Total dissolved solids (TDS) 1,490 -- -- 882 786 1,050

Notes:

Exceeds Background

Exceeds Background and Adjusted RSL for Tapwater

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
MG/L - Milligrams per liter

UG/L - Micrograms per liter

PAOC-N
EPAN-MW02 
Background

Adjusted RSL 
for Tapwater

MCL - 
Groundwater

EPI07-MW03

EPI07-GW03-06B

04/06/06

EPI07-MW01

EPI07-GW01-06B

04/06/06

EPI07-MW02

EPI07-GW02-06B

04/06/06
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Table 12-4
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: PI-7

Media: Surface Soil, Subsurface Soil, Groundwater
Historical Function: Former Quarry, Tar Drum Disposal Area and Radar Communication Area

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds PAOC-N December Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background MW2 RSL Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits KTd KTd Adjusted 100x SL Toxicity Value Toxicity Value

(1) (2) (3) (3)

PI-7 7429-90-5 Aluminum 9.4E+03 1.19E+04 mg/kg EPI07-SO18 3 / 3 3 / 3  - 3.5E+04 No -- -- 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.2 --
Northern 7440-47-3 Chromium 2.0E+00 4.80E+00 mg/kg EPI07-SO19 3 / 3 3 / 3  - 7.2E+01 No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --

Surface Soil 7440-48-4 Cobalt 8.3E+00 9.80E+00 mg/kg EPI07-SO17 3 / 3 3 / 3  - 1.6E+01 No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 1.2E+04 1.38E+04 mg/kg EPI07-SO18 3 / 3 3 / 3  - 3.8E+04 No -- -- 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 3.2E+02 4.07E+02 mg/kg EPI07-SO18 3 / 3 3 / 3  - 1.6E+03 No -- -- 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --

PI-7 Northern 7429-90-5 Aluminum 9.7E+03 1.1E+04 mg/kg EPI07-SO19 3 / 3 3 / 3  - 3.5E+04 No -- -- 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --
Subsurface Soil 7440-47-3 Chromium 1.7E+00 1.3E+01 mg/kg EPI07-SO18 3 / 3 3 / 3  - 7.2E+01 No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0001 --

7440-48-4 Cobalt 9.5E+00 1.1E+01 mg/kg EPI07-SO17 3 / 3 3 / 3  - 1.6E+01 No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.5 3.1E-08
7439-89-6 Iron 1.2E+04 1.6E+04 mg/kg EPI07-SO18 3 / 3 3 / 3  - 3.8E+04 No -- -- 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.3 --
7439-96-5 Manganese 3.4E+02 4.6E+02 mg/kg EPI07-SO18 3 / 3 3 / 3  - 1.6E+03 No -- -- 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.3 --
7440-62-2 Vanadium 3.3E+01 4.6E+01 mg/kg EPI07-SO18 3 / 3 1 / 3  - 1.4E+02 No -- -- 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.1 --

PI-7 7429-90-5 Aluminum 1.0E+04 1.58E+04 mg/kg VEP7-SO40 9 / 9 9 / 9 2.86E+00 - 2.90E+00 3.5E+04 No -- -- 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Central 7440-38-2 Arsenic 8.3E+00 1.20E+01 mg/kg VNTR-PI7-3 2 / 13 2 / 13 1.50E-01 - 1.50E-01 1.6E+00 Yes -- -- 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.5 3.1E-05

Surface Soil 7440-47-3 Chromium 3.2E+00 J 1.24E+01 mg/kg VEP7-SO41 13 / 13 13 / 13 2.00E-01 - 2.00E-01 7.2E+01 No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0001 --
7440-48-4 Cobalt 5.6E+00 1.15E+01 mg/kg EPI07-SO14  13 / 13 13 / 13 1.00E-02 - 1.00E-02 1.6E+01 No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.5 3.1E-08
7439-89-6 Iron 1.5E+04 3.89E+04 mg/kg VEP7-SO41 9 / 9 9 / 9 1.30E+00 - 1.31E+00 3.8E+04 Yes -- -- 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.7 --
7439-96-5 Manganese 4.8E+02 8.07E+02 J mg/kg EPI07-SO15 9 / 9 9 / 9 1.60E-01 - 1.60E-01 1.6E+03 No -- -- 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.4 --
7440-62-2 Vanadium 3.2E+01 8.84E+01 mg/kg VEP7-SO40 13 / 13 8 / 13 8.00E-02 - 8.00E-02 1.4E+02 No -- -- 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.2 --

50-32-8 Benzo(a)pyrene 1.8E-01 J 1.71E+00 mg/kg VNTR-PI7-3 2 / 13 2 / 13 3.00E-03 - 4.00E-03 -- -- -- -- 1.5E-02 ca Yes 1.5E-02 -- -- -- Max -- -- 1.1E-04
205-99-2 Benzo(b)fluoranthene 3.4E-01 J 2.48E+00 mg/kg VNTR-PI7-3 2 / 13 2 / 13 2.00E-03 - 8.00E-03 -- -- -- -- 1.5E-01 ca No 1.5E-01 -- -- -- Max -- -- 1.7E-05
53-70-3 Dibenz(a,h)anthracene 5.7E-02 J 5.70E-02 J mg/kg VEP7-SO40 1 / 13 1 / 13 2.00E-03 - 2.00E-03 -- -- -- -- 1.5E-02 ca No 1.5E-02 -- -- -- Max -- -- 3.8E-06

193-39-5 Indeno(1,2,3-cd)pyrene 3.0E-03 J 9.45E-01 mg/kg VNTR-PI7-3 3 / 13 2 / 13 2.00E-03 - 2.00E-03 -- -- -- -- 1.5E-01 ca No 1.5E-01 -- -- -- Max -- -- 6.3E-06
56-55-3 Benzo(a)anthracene 7.8E-02 J 1.67E+00 mg/kg VNTR-PI7-3 2 / 13 1 / 13 2.10E-02 - 3.60E-01 -- -- -- -- 1.5E-01 ca No 1.5E-01 -- -- -- Max -- -- 1.1E-05

PI-7 Central 7429-90-5 Aluminum 1.0E+04 1.9E+04 mg/kg VEP7-SO40 6 / 6 6 / 6 2.70E+00 - 2.70E+00 3.5E+04 No -- -- 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.2 --
Subsurface Soil 7440-47-3 Chromium 3.1E+00 J 7.5E+00 mg/kg VEP7-SO40 6 / 6 6 / 6 1.90E-01 - 1.90E-01 7.2E+01 No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --

7440-48-4 Cobalt 8.6E+00 1.1E+01 J mg/kg EPI07-SO16 6 / 6 6 / 6 1.00E-02 - 1.00E-02 1.6E+01 No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 1.6E+04 2.6E+04 mg/kg VEP7-SO40 6 / 6 6 / 6 1.22E+00 - 1.22E+00 3.8E+04 No -- -- 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 5.4E+02 J 7.2E+02 mg/kg EPI07-SO14 6 / 6 6 / 6 1.50E-01 - 1.50E-01 1.6E+03 No -- -- 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 3.6E+01 7.8E+01 mg/kg VEP7-SO40 6 / 6 4 / 6 7.00E-02 - 7.00E-02 1.4E+02 No -- -- 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

50-32-8 Benzo(a)pyrene 1.8E-02 J 1.8E-02 J mg/kg VEP7-SO40 1 / 6 1 / 6 4.00E-03 - 4.00E-03 -- -- -- -- 1.5E-02 ca No 1.5E-02 -- -- -- -- -- -- --

PI-7 Central 7440-47-3_D Chromium, Dissolved 1.0E+00 J 1.0E+00 J ug/L EPI07-MW03 1 / 1 1 / 1  - -- -- 1.0E+01 U 4.3E-02 ca No -- 5.5E+04 -- -- -- No Observed Effects -- --
Groundwater 7440-47-3 Chromium 4.3E+00 J 4.3E+00 J ug/L EPI07-MW03 1 / 1 1 / 1  - -- -- 3.6E+00 J 4.3E-02 ca No -- 5.5E+04 -- -- Max No Observed Effects 0.00008 --

PI-7 7429-90-5 Aluminum 8.2E+03 2.11E+04 mg/kg VEP7-SO39 29 / 29 29 / 29 2.40E+00 - 6.78E+00 3.5E+04 No -- -- 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.3 --

Southern 7440-38-2 Arsenic 3.3E-01 J 2.70E+00 mg/kg VEP7-SO30 18 / 29 16 / 29 1.30E-01 - 1.80E-01 1.6E+00 Yes -- -- 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.1 6.9E-06

Surface Soil 7440-47-3 Chromium 2.3E+00 J 2.38E+01 mg/kg VEP7-SO32 29 / 29 29 / 29 9.00E-02 - 2.30E-01 7.2E+01 No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --
7440-48-4 Cobalt 5.9E+00 J 1.59E+01 mg/kg VEP7-SO28 29 / 29 29 / 29 1.00E-02 - 1.00E-02 1.6E+01 No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.7 4.3E-08
7439-89-6 Iron 1.1E+04 4.42E+04 mg/kg VEP7-SO39 29 / 29 29 / 29 1.09E+00 - 3.07E+00 3.8E+04 Yes -- -- 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.8 --
7439-96-5 Manganese 3.2E+02 J 1.99E+03 mg/kg VEP7-SO28 29 / 29 29 / 29 7.00E-02 - 1.90E-01 1.6E+03 Yes -- -- 1.8E+02 nc No -- 1.8E+03 714.1 95% Modified-t UCL Surface Soil UCL CNS 0.4 --
7440-62-2 Vanadium 2.1E+01 1.13E+02 mg/kg VEP7-SO38 29 / 29 25 / 29 3.00E-02 - 9.00E-02 1.4E+02 No -- -- 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

PI-7 Southern 7429-90-5 Aluminum 9.4E+03 J 2.8E+04 mg/kg VEP7-SO35 25 / 25 25 / 25 3.97E+00 - 6.23E+00 3.5E+04 No -- -- 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Subsurface Soil 7440-38-2 Arsenic 3.4E-01 2.6E+00 mg/kg EPI07-SO08 12 / 25 11 / 25 1.00E-01 - 1.60E-01 1.6E+00 Yes -- -- 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

7440-47-3 Chromium 4.1E+00 4.9E+01 mg/kg VEP7-SO30 25 / 25 25 / 25 1.40E-01 - 2.10E-01 7.2E+01 No -- -- 2.9E-01 ca Yes -- 1.2E+05 -- -- Max No Observed Effects 0.0004 --
7440-48-4 Cobalt 7.1E+00 J 1.2E+01 mg/kg VEP7-SO33 25 / 25 25 / 25 1.00E-02 - 1.00E-02 1.6E+01 No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 1.5E+04 J 3.5E+04 mg/kg VEP7-SO26 25 / 25 25 / 25 1.80E+00 - 2.82E+00 3.8E+04 No -- -- 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 3.5E+02 1.4E+03 mg/kg VEP7-SO24 25 / 25 25 / 25 1.10E-01 - 1.70E-01 1.6E+03 No -- -- 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 4.6E+01 1.4E+02 mg/kg VEP7-SO26 25 / 25 25 / 25 5.00E-02 - 8.00E-02 1.4E+02 No -- -- 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.4 --

PI-7 Southern 7440-47-3_D Chromium, Dissolved 3.9E-01 J 3.9E-01 J ug/L EPI07-MW01 1 / 2 1 / 2  - -- -- 1.0E+01 U 4.3E-02 ca No -- 5.5E+04 -- -- -- No Observed Effects -- --
Groundwater 7440-47-3 Chromium 4.9E-01 J 1.7E+00 J ug/L EPI07-MW02 2 / 2 2 / 2  - -- -- 3.6E+00 J 4.3E-02 ca No -- 5.5E+04 -- -- Max No Observed Effects 0.00003 --

127-18-4 Tetrachloroethene 2.0E-01 J 2.0E-01 J ug/L EPI07-MW02 1 / 2 1 / 2  - -- -- -- -- 1.1E-01 ca No 1.1E-01 2.2E+02 -- -- Max Hepatotoxicity 0.0009 1.8E-06

Note: PI-7 Northern Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type KTd Soil 0.5 3E-08
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Total Risk 0.5 3E-08
(3) Regional Screening Levels for Residential Soil (December 2009).

PI-7 Central Site Cumulative Risk Max HI * ELCR
The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. Soil 0.7 2E-04
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium. Groundwater 0.00008 --

Total Risk 0.7 2E-04
ca = Carcinogenic
nc = Noncarcinogenic PI-7 Southern Site Cumulative Risk Max HI * ELCR
J = compound was detected below the reporting limit in the sample Soil 0.8 7E-06
ELCR = Excess Lifetime Cancer Risk Groundwater 0.0009 2E-06

Total Risk 0.8 9E-06

* - Max HI is the highest HI associated with any target organ or critical effect.

Qualifier Qualifier

 Minimum  Maximum

Concentration Concentration
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Table 12-5

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL
Mean 
Ratio

Maximum 
Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Northern Subsection
     Inorganics (MG/KG)
Copper -- - -- 3 / 3 85.0 119 96.6 19.4 129 70.0 3 / 3 1.70 66.0 3 / 3 1.46 1.80 1.85 1.38
Central Subsection
     Inorganics (MG/KG)
Copper -- - -- 13 / 13 30.2 82.9 49.6 14.0 56.6 70.0 1 / 13 1.18 66.0 1 / 13 0.75 1.26 0.81 0.71
Iron -- - -- 9 / 9 14,500 38,900 21,056 7,697 25,826 -- -- / -- -- 38,100 1 / 9 0.55 1.02 -- --
Selenium 0.5 - 3.8 5 / 13 0.47 0.84 0.69 0.54 0.95 0.52 3 / 13 1.62 0.51 4 / 13 1.35 1.65 1.83 1.32
Southern Subsection
     Inorganics (MG/KG)
Copper -- - -- 29 / 29 30.5 175 52.1 25.8 60.3 70.0 3 / 29 2.50 66.0 4 / 29 0.79 2.65 0.86 0.74
Manganese -- - -- 29 / 29 323 1,990 616 289 707 220 29 / 29 9.05 1,630 1 / 29 0.38 1.22 3.22 2.80
Selenium 3.7 - 8 8 / 29 0.40 1.10 0.61 0.57 0.79 0.52 6 / 29 2.12 0.51 6 / 29 1.19 2.16 1.52 1.17
Zinc -- - -- 29 / 29 17.7 138 30.5 21.5 37.3 120 1 / 29 1.15 32.0 7 / 29 0.95 4.31 0.31 0.25

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Ecological Risk Assessment Screening Statistics for PI-7 Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of 

Detection
Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil     
(SI)

Yes Yes

SVOCs Yes No N/A
Pesticides No N/A N/A
Inorganics Yes Cu > ECO, SSL, BKG small site, no vegetative stress; likely attributable to 

background; < SSL at a DAF of 3; not detected in 
groundwater downgradient of area

Subsurface Soil 
(SI)

Yes Yes

Pesticides No N/A N/A
Inorganics Yes Cu > SSL, BKG < SSL at a DAF of 4; not detected in groundwater 

downgradient of area
Se > SSL, BKG not detected or detected below tap water RSL and MCL in 

groundwater downgradient of area; < SSL at a DAF of 3

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Table 12-6
Decision Tree Summary
PI 7 - Northern Subsection (Former Radar Communication Facility)
Site Inspection/Expanded Site Inspection Report
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil     
(EBS)

Yes Yes

SVOCs Yes B(a)A > RSL, SSL within acceptable HH risk range, but cumulative risk level 
exceeds acceptable range; not detected in surrounding soil 
or groundwater

B(a)P > RSL, SSL exceeds acceptable HH risk range and cumulative risk level 
exceeds acceptable range; not detected in surrounding soil 
or groundwater

B(b)F > RSL, SSL within acceptable HH risk range, but cumulative risk level 
exceeds acceptable range; not detected in surrounding soil 
or groundwater

B(k)F > SSL not detected in groundwater
Chrysene > SSL not detected in groundwater
I(123cd)P > RSL, SSL individual and cumulative HH risk acceptable; not detected 

in surrounding soil or groundwater
Inorganics Yes As > RSL, SSL, BKG < SSL in subsurface soil and surrounding surface soil; not 

detected in groundwater; hazard and individual and 
cumulative HH risk acceptable

Surface Soil     
(SI)

Yes Yes

Pesticides No N/A N/A
Inorganics Yes Ba > SSL, BKG detected in groundwater below tap water RSL and MCL; < 

SSL at a DAF of 3
Cu > ECO, SSL, BKG ECO risk likely acceptable; not detected in groundwater; < 

SSL at a DAF of 2
Se > ECO, SSL, BKG ECO based on plants; no sign of stress to plants; < ECO for 

soil invertebrates; detected in groundwater below tap water 
RSL and MCL; < SSL at a DAF of 3

Subsurface Soil 
(SI)

Yes Yes

SVOCs Yes No N/A
Inorganics Yes Ba > SSL, BKG detected in groundwater below tap water RSL and MCL; < 

SSL at a DAF of 3
Cu > SSL, BKG not detected in groundwater; < SSL at a DAF of 3
Se > SSL, BKG detected in groundwater below tap water RSL and MCL; < 

SSL at a DAF of 3

Medium generally 
sufficiently characterized; 
recollection of surface soil 
at one EBS surface soil 
sample location (PI7-3) 
warranted to determine 
current concentrations

Medium generally 
sufficiently characterized; 
collection of subsurface 
soil at one EBS surface 
soil sample location (PI7-
3) warranted to determine 
current concentrations

Table 12-7
Decision Tree Summary
PI 7 - Central Subsection (Former Quarry)
Site Inspection/Expanded Site Inspection Report

Medium generally 
sufficiently characterized; 
recollection of surface soil 
at one EBS surface soil 
sample location (PI7-3) 
warranted to determine 
current concentrations
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Table 12-7
Decision Tree Summary
PI 7 - Central Subsection (Former Quarry)
Site Inspection/Expanded Site Inspection Report

Groundwater 
(SI)

Yes Yes

VOCs Yes No N/A
Pesticides No N/A N/A
Inorganics Yes No N/A

Surface Soil     
(ESI)

Yes Yes

VOCs Yes No N/A
SVOCs Yes B(a)A > SSL not detected in groundwater

B(a)P > RSL within acceptable risk range, but cumulative risk level 
exceeds acceptable range

B(b)F > RSL, SSL within acceptable risk range, but cumulative risk level 
exceeds acceptable range

D(a,h)A > RSL, SSL within acceptable risk range, but cumulative risk level 
exceeds acceptable range

I(123cd)P > RSL, SSL within acceptable risk range, but cumulative risk level 
exceeds acceptable range

PCP > SSL not detected in groundwater
Inorganics Yes As > RSL, SSL, BKG within acceptable risk range, but cumulative risk level 

exceeds acceptable range
Ba > SSL, BKG detected in groundwater below tap water RSL and MCL; < 

SSL at a DAF of 3
Fe > RSL, SSL, BKG not detected in groundwater

Subsurface Soil 
(ESI)

Yes Yes

SVOCs Yes B(a)P > RSL within acceptable risk range, but cumulative risk level 
exceeds acceptable range

Inorganics Yes Ba > SSL, BKG detected in groundwater below tap water RSL and MCL; < 
SSL at a DAF of 3

Medium generally 
sufficiently characterized; 
collection of subsurface 
soil at one EBS surface 
soil sample location (PI7-
3) warranted to determine 
current concentrations

Potential source of 
contamination removed; 
medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium generally 
sufficiently characterized; 
recollection of surface soil 
at one EBS surface soil 
sample location (PI7-3) 
warranted to determine 
current concentrations
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil   
(SI)

Yes Yes

Pesticides No N/A N/A
Inorganics Yes Cu > ECO, SSL, BKG mean concentration < ECO; not detected in groundwater; < 

SSL at a DAF of 2
Se > ECO, SSL, BKG < ECO for soil invertebrates; detected in groundwater below 

tap water RSL and MCL; < SSL at a DAF of 4

Subsurface Soil  
(SI)

Yes Yes

Pesticides No N/A N/A
Inorganics Yes As > RSL, SSL, BKG within acceptable HH risk range; not detected in 

groundwater; < SSL at a DAF of 10
Ba > SSL, BKG detected in groundwater below tap water RSL and MCL; < 

SSL at a DAF of 2
Se > SSL, BKG Detected in groundwater below tap water RSL and MCL; < 

SSL at a DAF of 3
Groundwater  

(SI)
Yes Yes

VOCs Yes PCE > RSL within acceptable HH risk range; < MCL
Pesticides No N/A N/A
Inorganics Yes No N/A

Surface Soil 
(ESI)

Yes Yes

VOCs Yes No N/A
SVOCs Yes No N/A

Inorganics Yes As > RSL, SSL, BKG within acceptable HH risk range; not detected in 
groundwater; < SSL at a DAF of 10

Ba > SSL, BKG detected in groundwater below tap water RSL and MCL; < 
SSL at a DAF of 4

Cu > ECO, SSL, BKG mean concentration < ECO; not detected in groundwater; < 
SSL at a DAF of 2

Fe > RSL, SSL, BKG acceptable HH risk level; not detected in groundwater
Pb > SSL, BKG not detected in groundwater
Mn > RSL, ECO, SSL, 
BKG

acceptable HH risk level; concentrations likely attributable 
to background; detected in groundwater below tap water 
RSL

Zn > ECO, BKG mean concentration < ECO

Table 12-8
Decision Tree Summary
PI 7 - Southern Subsection (Former Tar Drum Disposal Area)
Site Inspection/Expanded Site Inspection Report

Potential source of contamination 
removed; medium sufficiently 
characterized; no further 
investigation or action for medium

Potential source of contamination 
removed; medium sufficiently 
characterized; no further 
investigation or action for medium

Potential source of contamination 
removed; medium sufficiently 
characterized; no further 
investigation or action for medium

Potential source of contamination 
removed; medium sufficiently 
characterized; no further 
investigation or action for medium
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Table 12-8
Decision Tree Summary
PI 7 - Southern Subsection (Former Tar Drum Disposal Area)
Site Inspection/Expanded Site Inspection Report

Subsurface Soil  
(ESI)

Yes Yes

VOCs Yes Acetone > SSL not detected in groundwater
SVOCs Yes 4-Chlorophenyl-

phenylether > SSL
not detected in groundwater

Atrazine > SSL not detected in groundwater
bis(2-Chloroethyl)ether 
> SSL

not detected in groundwater

Nitrobenzene > SSL not detected in groundwater
Inorganics Yes As > RSL, SSL, BKG within acceptable HH risk range; not detected in 

groundwater; < SSL at a DAF of 7
Ba > SSL, BKG detected in groundwater below tap water RSL and MCL; < 

SSL at a DAF of 9
Cu > SSL, BKG not detected in groundwater; < SSL at a DAF of 2

Potential source of contamination 
removed; medium sufficiently 
characterized; no further 
investigation or action for medium
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(A) PI 7 Potential former quarry
      Source: DRAFT FINAL EBS, 2003

(B) PI 7 concrete slab
      Source:  CH2M HILL site visit, 2001

(C) PI 7  Rubber Pipe
      Source:  DRAFT FINAL EBS, 2003

FIGURE 12-4
PI-7 Site Photographs

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico 
ES082009002TPA  F12-4 PI-7 Site Photographs.ai   mstuart



(D) Loading crushed drums in plastic-lined rolloffs. (E) Covered rolloff staged for transport. (F) Surface Soil Sample (SS31) collection with hand auger.

(C) Areas 1 through 5 facing Northeast after excavation.
      Drums covered in plastic.

(A) Drum excavation from Area 1. Drums staged on plastic.
      Bee suit worn for protection.

(B) Crushed drums with tar on plastic sheeting.

(G) Soil boring with tripod-mounted,
      140 pound slidehammer.

(H) Loaded rolloff awaiting transport to landfill. (I) Post-removal site conditions, September 2009
FIGURE 12-5

PI-7 Site Photographs
Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico 

ES082009002TPA  F12-3 PI-7 Site Photographs.ai   mstuart



 



 

ES051710192043TPA / 10160001 13-1 

SECTION 13 

PI 8—Former Motor Pool Maintenance Area 

This section presents the results of the SI performed at PI 8—Former Motor Pool 
Maintenance Area at the Former VNTR.  

13.1 Conceptual Site Model 
The CSM for PI 8 is based on review of historical information such as records, aerial 
photographs, site inspection documentation, and interviews; as well as site-specific data 
collection.  

13.1.1 Site History and Potential Sources of Release 
Records indicate that PI 8 was a motor pool maintenance area, car wash with water 
production well, oil drum storage and disposal area, drum storage area for asphalt 
emulsions (southwest portion of the site), and potentially an area for storage of hazardous 
materials and petroleum products. PI 8 is shown in a series of aerial photographs taken in 
1959, 1962, 1964, 1970, 1985, 2005, and 2007 (Figures 13-1 through 13-7), including 
identification of features observed in aerial photographs, as reported by ERI (2000). 
Historical and SI sample locations are shown in Figure 13-2. 

ERI conducted an analysis of the historical aerial photographs from 1959, 1962, 1964, 1970, 
and 1985 (ERI, 2000). ERI did not specifically label any of the features on the aerial 
photographs. Therefore, the locations of features labeled on them are best professional 
judgment based on the descriptions provided in the ERI report. The general observation 
made by ERI for PI 8 was that the site was used for vehicle and equipment maintenance and 
open storage of hazardous materials and petroleum products. Specifically, ERI identified 
open storage of vehicles, equipment, and multi-colored materials (some probably metallic). 
Additionally, several areas of staining were noted, as was light-toned material in the eastern 
portion of site. It is important to note that features identified by ERI on the aerial 
photographs are not necessarily accurate because ERI did not perform a site visit to 
substantiate those features, and their photographic analysis was done many years after the 
aerial photographs were taken. Further, site visits performed by the ERP Technical 
Subcommittee to various sites whose aerial photographs were reviewed by ERI did not 
confirm and, in some cases, refuted observations made by ERI (e.g., see the discussion of PI 
20 in Section 7 of CH2M HILL [2009]). 

During the EBS site visit (2002), dark colored soils were found in the center of the site, and a 
5-ft by 8-ft area of construction debris, consisting of partially buried reinforced concrete, was 
also identified.  

Two pipe valves were found during the ERP Technical Subcommittee site visit (January 
2009). A 2.5-inch OD galvanized pipe was observed near the location of EBS sample PI8-2, 
and a second pipe valve structure was found west of SS/SB-11 when the Subcommittee 
team was walking back from SS-9 toward SS/SB-10. As noted previously, sample SS/SB08 
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was located immediately adjacent to the concrete structure around the observed valve near 
EBS sample PI8-2.  

In accordance with the SAP, an attempt was made to ascertain the extent of the pipe and its 
probable past use. During the SI, the extent of the detectable piping starting from each valve 
location was obtained using a Schonstadt. From the vault adjacent to SS/SB08, a pipe runs 
east for about 21 ft, and another runs west for about 45 ft (Figure 13-2). At the other concrete 
pipe valve structure, one pipe runs north for about 65 ft, and a second pipe runs east for 
about 31 ft.   

Photos were taken at each valve location and are included in Figure 13-8. The northernmost 
valve (adjacent to SS/SB-8) was imprinted with the words ‘HAMMOND MADE IN USA 1 
120 WSP 200WOG.’  Photographic identification by a certified Professional Engineer 
concluded the valve was a 1-inch gate valve typically used for water service. The pipe 
material was identified as threaded galvanized steel, which is typically used for water 
service.  

Based on the information presented above, the potential sources of a CERCLA-related 
release are the areas of potential staining associated with the motor pool maintenance area 
(central area of site), the potential drum storage area for asphalt emulsions (southwest 
portion of site), the area of probable metallic material (south-central portion of site), and the 
area of light-toned material and staining (southeast portion of site), as shown in Figure 13-2. 

The location of the car wash and oil drum storage and disposal areas cannot be ascertained 
from historical aerial photographs, personnel interviews, or historical records review. 
However, their locations are likely consistent with the motor pool maintenance area or one 
of the other areas identified as a potential source area. Also, during periods of surface water 
runoff, any contamination released at the motor pool maintenance area may have been 
released to the adjacent drainage ditch that leads to PI 5 (Figure 13-2).  

13.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 2002 
(EBS) and January 2009 (Vieques ERP Technical Subcommittee site visit), the 2009 SI, as well 
as on regional information.  

The land containing PI 8 slopes very gently to the south, with the highest elevation at about 
54 ft amsl, is heavily vegetated, and is not maintained. 

The soil overlying the bedrock found in borings on PI 8 consists mostly of silty sands, sandy 
silts, sand and gravels. Refusal with the DPT was encountered at PI 8 between 20 ft and 36 ft 
bgs. The water table was encountered between 30 and 34 ft bgs at borings SO10, SO11, SO12 
and SO13. For more information on the soils see Appendix A for the site-specific soil boring 
logs. 

As can be seen in Figure 1-7, most of PI 8 is located within the KTd geologic region, which 
comprises plutonic rocks, largely granodiroite and quartz diorite. The bedrock under the 
southeastern section of PI 8, which includes SO12 and SO13, is part of the Qa formation, 
which comprises alluvial deposits such as sand, silt, clay, gravel flood plain, terrace deposits 
and piedmont fan deposits. For more information on the bedrock geology, see Section 1.4.6. 
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The closest surface water bodies topographically downgradient of the site are Bahia Corcho 
and Bahia Tapon along the coast, approximately 0.75 miles to the south and southeast, 
respectively. Historically, surface water drainage in the vicinity of the motor pool 
maintenance area may have been facilitated by the drainage ditch that boarders PI 8 on the 
west, as shown in Figure 13-2. Based on nearby wells, the topographic slope, and the 
regional groundwater gradient determined by the USGS (1989) and confirmed by 
CH2M HILL within the Camp Garcia area during the SI/ESI (2009), groundwater in this 
area likely exists within the fractured bedrock and flows in a southerly direction toward the 
coast, as described in Section 1.4.7 and shown in Figure 24-1.,  

13.2 Sampling Approach and Chemical Constituents Identified 
EBS Soil Sampling  

During the EBS, four surface soil samples were collected (PI8-1 through PI8-4) in areas of the 
stained soil in the former motor pool maintenance area (Figure 13-2). The samples were 
analyzed for VOCs, SVOCs, pesticides, herbicides, PCBs, inorganics, TPH-DRO, and TPH-
GRO.  

SI Soil Sampling and Site Reconnaissance  

In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), five co-located surface soil 
and subsurface soil samples were collected in the central “stained” portion of the site 
(SS/SB05 through SS/SB08 and SS/SB14, as shown in Figure 13-2), including one (SS/SB14) 
immediately adjacent to EBS sample PI8-3 to verify the historical sample’s VOC results and 
one (SS/SB08) adjacent to the concrete structure around the observed valve that has a metal 
pipe leading to it. All samples were analyzed for TCL VOCs, SVOCs, and PCBs; and TAL 
inorganics to determine if releases occurred in the “stained” areas of the motor pool 
maintenance areas observed in historic aerial photographs. 

To determine if releases occurred from PI 8 to the adjacent drainage ditch that leads to PI 5, 
one surface soil sample was collected in the drainage ditch adjacent to the motor pool 
maintenance area (SS-09, as shown in Figure 13-2). The location of ditch sample SS-09 was 
placed during the ERP Technical Subcommittee site visit (2009) on the point bar 
(depositional) side at the bend in the ditch. The sample was analyzed for TCL VOCs, 
SVOCs, and PCBs; and TAL inorganics. No subsurface soil sample was collected at this 
location because refusal was reached at 2’ bgs. 

To determine if there were releases from the area of probable metallic material observed in 
historic aerial photographs, two co-located surface soil and subsurface soil samples were 
collected in the south-central portion of the site (SS/SB10 and SS/SB11, as shown in Figure 
13-2). These samples were analyzed for TAL inorganics. 

Two co-located surface soil and subsurface soil samples were collected in the southeast 
portion of the site (SS/SB12 and SS/SB13, as shown in Figure 13-2). The samples were 
analyzed for TCL VOCs and SVOCs, and TAL inorganics, to determine if there were 
releases in the area of light-toned material and staining observed in historic aerial 
photographs. 
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To determine if there were drums containing asphalt emulsion in the southwest portion of 
the site, the area show in Figure 13-3 was traversed with a metal detector. No evidence of 
drums was found and, in accordance with the SAP, no samples were collected.  

No PID readings above 0.0 ppm were observed in the soil borings (see Soil Boring Logs, 
Appendix A); therefore, all subsurface soil samples were collected at default depths in 
accordance with the SAP (see Table 2-1 for soil sample depths). Tables 13-1 and 13-2 
summarize the constituents detected in PI 8 surface soil and subsurface soil samples, 
respectively, collected during the EBS (2002) and SI (2009). The tables also identify screening 
criteria exceedances. Raw analytical data for the EBS (2002) samples are provided in 
Appendix F of the Environmental Baseline Survey Report (NAVFACENGCOM 2003). Raw 
analytical data for the SI samples are provided in Appendix K of this SI/ESI Report.  

13.3 PI 8 Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 13-1 and 13-2). 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests the site was a motor pool maintenance area; car wash; oil 
drum storage and disposal area; and drum storage area for asphalt emulsions. Although 
surface soil samples were collected within the motor pool maintenance area during the EBS, 
the spatial distribution and depths were not sufficient to conclude no CERCLA-related 
release occurred or that a CERCLA-related release at this site has not resulted in 
contamination at concentrations that would pose a potentially unacceptable risk to human 
or ecological receptors or leaching concern for groundwater. Additional sample collection 
took place during the 2009 SI in accordance with the SI/ESI SAP. Therefore, the decision 
analysis proceeds to Step 2.  

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 

EBS (2002)  

Although EBS data were not subject to third-party validation, the data still underwent some 
validation processes. The results of laboratory QA/QC samples were compared to limits 
specified by the analytical methodology and/or laboratory SOPs. At a minimum, these 
QA/QC samples included blanks, calibrations, and MS/MSDs. No QA/QC exceedances 
were noted. These historical data are available for used as reported. 

SI (2009)  

Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 
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Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the EBS and SI, the following inorganics above the 
background UTLs and non-inorganics were detected by sampling event and by medium: 

EBS (2002) Surface Soil  

 VOCs: methylene chloride, toluene 

 SVOCs: none detected 

 Herbicides: 2,4,5-trichlorophenoxyacetic acid, 2,4,5-TP (Silvex) 

 Pesticides: 4,4'-DDE, 4,4'-DDT, endrin 

 PCBs : none detected 

 Inorganics above background UTLs: arsenic, barium, chromium, cobalt, copper, lead, 
nickel,  selenium, thallium, vanadium, and zinc 

 TPHs: none detected 

SI (2009) Surface Soil  

 VOCs: none detected 

 SVOCs: 2-methylnaphthalene, acenaphthylene, anthracene, benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, 
bis(2-Ethylhexyl)phthalate, carbazole, chrysene, dibenz(a,h)anthracene, di-n-
butylphthalate, fluoranthene, indeno(1,2,3-cd)pyrene, pentachlorophenol, pyrene 

 PCBs: aroclor-1260 

 Inorganics above background UTLs: arsenic, calcium, cobalt, copper, lead, magnesium,  
selenium, thallium and zinc 

SI (2009) Subsurface Soil 

 VOCs: none detected 

 SVOCs: benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene, fluoranthene, 
pentachlorophenol 

 PCBs: none detected 

 Inorganics above background UTLs: calcium, cobalt, copper lead, magnesium,  
potassium and zinc 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
There are no records of past releases PI 8. However, based on the potential source areas at PI 
8 (e.g., former motor pool maintenance area, drum storage), it is assumed that the detected 
constituent groups other than pesticides/herbicides (i.e., VOCs, SVOCs, PCBs, and 
inorganics) are potentially attributable to CERCLA-related releases because they are all 
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potentially associated with historical activities. During the EBS, several pesticides and 
herbicides were detected in the surface soil. However, the concentrations of the herbicides 
were low (with respect to human health and ecological screening values) and the 
concentrations of pesticides (Table 13-1) were comparable to concentrations of pesticides 
observed at other sites across east Vieques (Table O-1). For example, 4,4’-DDE and 4,4’-DDT 
were detected in PI 8 surface soil samples at concentrations between 62 g/kg and 634 
g/kg (4,4’-DDE), and 57 g/kg and 772 g/kg (4,4’-DDT) which are similar to the 
concentrations detected at other sites across east Vieques (i.e., 0.08 g/kg to 1,200 g/kg for 
4,4’-DDE; and 0.30 g/kg to 990 g/kg for 4,4’-DDT). This conclusion was concurred upon 
during the SI scoping process and, therefore, pesticide analysis was not conducted during 
the SI. Therefore, the EBS pesticide and herbicide data are not considered further in the 
decision analysis process. In addition, the thallium concentrations reported for samples 
collected during the EBS utilized a method that, although standard at the time, tended to 
provide falsely elevated results (see Section 1).The thallium data collected at PI 8 support 
this assertion. Table 13-1 shows that no thallium was detected in the 10 surface soil samples 
collected during the SI, including the two samples immediately adjacent to EBS samples PI8-
2 and PI8-3 (i.e., SS08 and SS14, respectively). Thallium concentrations of approximately 1 
mg/kg were detected in all EBS samples. Based on this, the thallium results from the EBS 
are not considered further in the decision analysis process. 

Based on the above, constituents (other than pesticides, herbicides, and thallium in EBS 
samples) detected as part of the EBS and SI are further considered in the decision analysis 
process.  

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by sampling event and medium. 

EBS (2002) Surface Soil  

 Methylene chloride: one detection (sample PI8-4) at a concentration (5.3 μg/kg) above 
the SSL at a DAF of 1 (1.3 μg/kg) 

 Arsenic: one detection (sample PI8-1) at a concentration (1.7 mg/kg) above the RSL (0.39 
mg/kg), the SSL at a DAF of 1 (0.29 mg/kg), and background UTL (1.6 mg/kg) 

 Lead: one detection (sample P18-2) at concentration (18 mg/kg) above the ecological soil 
screening value for birds and mammals (11 mg/kg) and background UTL (5.4 mg/kg).  

 Selenium: four detections (samples PI8-1 through PI8-4) at concentrations (0.99 to 1.3 
mg/kg) above the ecological soil screening value for plants and invertebrates (0.52 
mg/kg), the SSL at a DAF of 1 (0.26 mg/kg), and background UTL (0.51 mg/kg). 
Selenium also exceeded background and the ecological soil screening value for birds and 
mammals (0.63 mg/kg) at four stations (PI8-1 through PI8-4). 
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SI (2009) Surface Soil 

 Benzo(a)anthracene: two detections (samples SS05 and SS08) at a concentrations (73 and 
13 μg/kg, respectively) above the SSL at a DAF of 1 (10 μg/kg) 

 Benzo(a)pyrene: one detection (sample SS05) at a concentration (120 μg/kg) above the 
RSL (15 μg/kg) 

 Benzo(b)fluoranthene: one detection (sample SS05) at a concentration (390 μg/kg) above 
the RSL (150 μg/kg) and the SSL at a DAF of 1 (35 μg/kg) 

 Dibenz(a,h)anthracene: one detection (sample SS05) at a concentration (80 μg/kg) above 
the RSL (15 μg/kg) and the SSL at a DAF of 1 (11 μg/kg) 

 Indeno(1,2,3-cd)pyrene: one detection (sample SS05) at a concentration (480 μg/kg) 
above the RSL (150 μg/kg) and the SSL at a DAF of 1 (120 μg/kg) 

 High molecular weight PAHs: one detection (sample SS05) at a concentration (1.503 
µg/kg) above the ecological soil screening value for birds and mammals (1.10 µg/kg) 

 Pentachlorophenol: one detection (sample SS05) at a concentration (60 μg/kg) above the 
SSL at a DAF of 1 (10 μg/kg) 

 Aroclor-1260: one detection (sample SS06) at a concentration (53 μg/kg) above the SSL at 
a DAF of 1 (24 μg/kg). The detection of Aroclor 1260, which is considered 
bioaccumulative, is evaluated in Step 6 in the food web model for upper trophic level 
receptors.  

 Arsenic: three detections (samples SS07, SS12 and SS13) at concentrations (2.3, 2.8 and 
5.3 mg/kg, respectively) above the RSL (0.39 mg/kg), the SSL at a DAF of 1 (0.29 
mg/kg), and background UTL (1.6 mg/kg) 

 Cobalt: one detection (Sample SS07) at a concentration (21 mg/kg) above the above the 
adjusted RSL (2.3 mg/kg), the ecological soil screening value for plants and 
invertebrates (13 mg/kg), the SSL at a DAF of 1 (0.49 mg/kg), and background UTL (16 
mg/kg) 

 Copper: three detections (samples SS06, SS07, SS10) at concentrations (73, 98, and 124 
mg/kg, respectively) above the ecological soil screening value for birds and mammals 
(28 mg/kg), the SSL at a DAF of 1 (46 mg/kg), and background UTL (66 mg/kg). 
Copper also exceeded background and the ecological soil screening value for plants and 
invertebrates (70 mg/kg) in three samples (SS06, SS07, SS10). 

 Lead: four detections (samples SS05, SS06, SS07 and SS11) at concentrations (34, 41, 77, 
and 15 mg/kg, respectively) above the ecological soil screening value for birds and 
mammals (11 mg/kg) and SSL at a DAF of 1 (27 mg/kg by SS05, SS06, SS07 only) and 
background UTL (5.4 mg/kg) 

 Selenium: one detection (sample SS13) at a concentration (0.70 mg/kg) above the 
ecological soil screening value for plants and invertebrates (0.52 mg/kg), the SSL at a 
DAF of 1 (0.26 mg/kg), and background UTL (0.51 mg/kg). Selenium also exceeded 
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background and the ecological soil screening value for birds and mammals (0.63 mg/kg) 
at one station (SS13). 

 Zinc: two detections (samples SS06 and SS07) at a concentrations (47 and 263 mg/kg) 
above the ecological soil screening value for birds and mammals (46 mg/kg) and 
background UTL (32 mg/kg). Zinc also exceeded background and the ecological soil 
screening value for plants and invertebrates (120 mg/kg) in one sample ( SS07). 

SI (2009) Subsurface Soil 

 Pentachlorophenol: one detection (sample SB07) at a concentration (34 μg/kg) above the 
SSL at a DAF of 1 (10 μg/kg) 

 Cobalt: one detection (sample SB12) at a concentration (17 mg/kg) above the adjusted 
RSL (2.3 mg/kg), the SSL at a DAF of 1 (0.49 mg/kg), and background UTL (16 mg/kg) 

 Copper: two detections (samples SB08 and SB10) at concentrations (77 and 73 mg/kg, 
respectively) above the SSL at a DAF of 1 (46 mg/kg) and background (KTd) UTL (66 
mg/kg). Additionally, two detections (samples SB12 and SB13) at concentrations (82 and 
60 mg/kg, respectively) above the SSL at a DAF of 1 (46 mg/kg) and background (Qa) 
UTL (53 mg/kg) 

As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
PI 8. The site is approximately 22 acres in size whereas a residential lot may be 
approximately ¾ acre. However, no chemicals in soil were detected above background and 
RSLs at concentrations exceeding 100 times the screening levels (see Table 13-3). Therefore, 
no hot spots were identified and all soil data were merged in the residential evaluation.  

Six constituents were detected in surface soil or subsurface soil samples above the human 
health screening levels and background (for inorganics): benzo(a)pyrene (B[a]P), 
benzo(b)fluoranthene (B[b]F), dibenz(a,h)anthracene (D[a,h]A), indeno(1,2,3-cd)pyrene 
(I[123-cd]P, arsenic, and cobalt (see Table 13-3). 

 B(a)P was detected in 1 of 11 surface soil samples above its RSL (15 g/kg), at a 
concentration of 120 g/kg. B(a)P was not detected in any other surface or subsurface 
soil sample. Based on the maximum detected concentration, the ELCR is 8 x 10-6, which 
is within the EPA acceptable range, and B(a)P would not be identified as a risk driver. 

 B(b)F was detected in 1 of 11 surface soil samples above its RSL (150 g/kg), at a 
concentration of 390 g/kg. Based on the maximum detected concentration, the ELCR is 
3 x 10-6, which is within the EPA acceptable range, and B(b)F would not be identified as 
a risk driver. 

 D(a,h)A was detected in 1 of 11 surface soil samples above its RSL (15 g/kg), at a 
concentration of 80 g/kg. Based on the maximum detected concentration, the ELCR is 5 
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x 10-6, which is within the EPA acceptable range, and D(a,h)A would not be identified as 
a risk driver. 

 I(123-cd)P was detected in 1 of 11 surface soil samples above its RSL (150 g/kg), at a 
concentration of 480 g/kg. Based on the maximum detected concentration, the ELCR is 
3 x 10-6, which is within the EPA acceptable range, and I(123-cd)P would not be 
identified as a risk driver. 

 Arsenic was detected in 4 of 14 surface soil samples (and no subsurface soil samples) 
above its background UTL and RSL (0.39 mg/kg), at a maximum concentration of 5.3 
mg/kg. Based on the maximum detected concentration, the ELCR is 1 x 10-5 and the HI 
is 0.2, which are within EPA acceptable levels, and arsenic would not be identified as a 
risk driver. 

 Cobalt was detected in 1 of 14 surface soil samples and 1 of 9 subsurface soil samples 
above its background UTL and adjusted RSL (2.3 mg/kg), at a maximum concentration 
of 21 mg/kg. Based on the maximum detected concentration, the ELCR is 6 x 10-8 and 
the HI is 0.9, which are within EPA acceptable levels, and cobalt would not be identified 
as a risk driver. 

Five additional constituents (aluminum, chromium, iron, manganese, and vanadium) were 
detected in soil above human health screening levels but below background UTLs. Based on 
the historical source of potential releases identified at the site (see Section 13-1) and the 
environmental conditions on Vieques (see Appendix R), the form of chromium expected to 
be present at the site is Cr3+, especially considering its detected concentrations are within 
background levels. The maximum detected concentrations of B(a)A, B(b)F, D(a,h)A, I(1,2,3-
cd)P, arsenic, cobalt, chromium, iron, and vanadium, and the 95 percent upper confidence 
limit (UCL) on the average concentrations of aluminum and manganese were used to 
calculate cumulative risk estimates. As an initial screening approach, the maximum detected 
concentrations of aluminum and manganese were used to calculate risk estimates; however, 
because the screening risk estimates exceeded EPA acceptable levels, 95 percent UCL 
calculations were used for these two constituents; UCL calculations are provided in 
Appendix S. The cumulative ELCR is 3 x 10-5 and the maximum target organ-specific HI is 
0.9 (see Table 13-3). Consequently, there is not a concern for potential cumulative effects 
from multiple constituents in site soil. 

Ecological Evaluation 
Based on site size and habitat characteristics, exposure of bioaccumulative chemicals to 
upper trophic level receptors (birds and mammals) was considered in addition to direct 
exposure of all detected chemicals to soil organisms (plants and invertebrates). Accordingly, 
the results of screening value exceedances for each of these receptor groups are evaluated. 
Five inorganics (cobalt, copper, lead, selenium, and zinc) exceeded ecological screening 
values and background UTLs in at least one surface soil sample collected at the site (Table 
13-1). High molecular weight PAHs (HMW PAHs) were also detected above the screening 
value. Aroclor 1260 was detected below the screening value but is a bioaccumulative 
chemical that is retained for food web evaluation.  
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Cobalt, copper, selenium, and zinc exceeded soil screening values for soil organisms (plants 
and invertebrates). None of these constituents poses an unacceptable risk to plants and 
invertebrates based upon the following: 

 Cobalt exceeded background and the ecological screening value for soil organisms in 1 
of 14 samples across the site, at a maximum HQ of 1.63 (Table 13-4). The mean cobalt 
concentration (9.56 mg/kg) is less than the ecological screening value for soil organisms 
(13 mg/kg).  

 Copper exceeded background and the ecological screening value for soil organisms in 3 
of 14 samples across the site, with a maximum HQ of 1.77 (Table 13-4). However, the 
mean HQ (0.81) was less than 1. 

 Selenium exceeded the ecological screening value for soil organisms in 5 of 14 samples 
at a maximum HQ of 2.50 (Table 13-4). Although the background UTL for selenium in 
this soil type is 0.51 mg/kg, selenium concentrations up to 1.3 mg/kg were detected 
during the East Vieques background soil inorganics investigation in nearby soil types 
(CH2M HILL, 2007b). This suggests that the selenium concentrations detected at PI 8 
(maximum of 1.3 mg/kg) may be within the range of background. Further, the screening 
value (0.52 mg/kg) is based upon potential impacts to plants. The site is heavily 
vegetated, with no apparent impacts to the terrestrial plant community. Concentrations 
are less than soil screening values based upon other receptors (e.g., 4.10 mg/kg for soil 
invertebrates). 

 Zinc exceeded the ecological screening value in only 1 of 14 samples at a maximum HQ 
of 2.19 (Table 13-4). However, the mean HQ (0.38) was less than 1. 

Copper, lead, selenium, zinc, and HMW PAHs exceeded soil screening values (Eco SSLs) 
protective of upper trophic level organisms. Aroclor 1260 is a detected bioaccumulative 
chemical which had no screening value for birds and mammals. None of these constituents 
poses an unacceptable risk to birds and mammals based upon the following: 

 Copper exceeded the Eco SSL for birds (28 mg/kg) in 3 of 14 samples. Food web HQs 
(and calculations) based upon maximum (screening) and mean (baseline) chromium 
exposure doses for each target receptor are listed in Tables 13-5 through 13-8. Based 
upon a comparison to NOAELs, the maximum exposure dose HQs exceeded one for the 
Norway rat, Indian mongoose, and pearly-eyed thrasher. However, the mean exposure 
dose HQs were less than one for all receptors. Therefore, copper does not pose an 
unacceptable risk to upper trophic level receptors, based upon the decision rule in the 
ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is less than 
one for all receptors). 

 Lead exceeded background and the Eco SSL for birds (11 mg/kg) in 5 of 14 samples. 
Food web HQs and calculations for each target receptor are listed in Tables 13-5 through 
13-8. Based upon a comparison to NOAELs, the maximum exposure dose HQs exceeded 
one for the Norway rat, Indian mongoose, and pearly-eyed thrasher. However, the mean 
exposure dose HQs were less than one for all receptors. Therefore, lead does not pose an 
unacceptable risk to upper trophic level receptors, based upon the decision rule in the 
ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is less than 
one for all receptors). 
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 Selenium exceeded background and the Eco SSL for mammals (0.63 mg/kg) in 5 of 14 
samples. Food web HQs and calculations for each target receptor are listed in Tables 13-
5 through 13-8. Based upon a comparison to NOAELs, the maximum exposure dose 
HQs exceeded one for the Norway rat and Indian mongoose. However, the mean 
exposure dose HQs were less than one for all receptors. Therefore, selenium does not 
pose an unacceptable risk to upper trophic level receptors, based upon the decision rule 
in the ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is less 
than one for all receptors). 

 Zinc exceeded background and the Eco SSL for birds (46 mg/kg) in 2 of 14 samples. 
Food web HQs and calculations for each target receptor are listed in Tables 13-5 through 
13-8. Based upon a comparison to NOAELs, the maximum exposure dose HQs exceeded 
one for the Norway rat, Indian mongoose, and pearly-eyed thrasher. However, the mean 
exposure dose HQs were less than one for all receptors. Therefore, zinc does not pose an 
unacceptable risk to upper trophic level receptors, based upon the decision rule in the 
ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is less than 
one for all receptors). 

 HMW PAHs exceeded the Eco SSL for mammals (1.10 mg/kg) in 1 of 12 samples. HMW 
PAHs consist of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, 
indeno(1,2,3-cd)pyrene, and pyrene, each of which was evaluated in the food web 
models. Food web HQs and calculations for each target receptor are listed in Tables 13-5 
through 13-8. Based upon a comparison to NOAELs, the maximum exposure dose HQs 
did not exceed one for any of the receptors. Therefore, HMW PAHs do not pose an 
unacceptable risk to upper trophic level receptors, based upon the decision rule in the 
ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is less than 
one for all receptors). 

 Aroclor 1260 was detected in 1 of 10 samples at a concentration of 53 µg/kg. Food web 
HQs and calculations for each target receptor are listed in Tables 13-5 through 13-8. 
Based upon a comparison to NOAELs, the maximum exposure dose HQs did not exceed 
one for any of the receptors. Therefore, Aroclor 1260 does not pose an unacceptable risk 
to upper trophic level receptors, based upon the decision rule in the ERA protocol 
(acceptable risk if the mean exposure HQ based on the MATC is less than one for all 
receptors). 

Additional Comparisons 
Seven organic constituents (methylene chloride (MC), benzo(a)anthracene (B[a]A), B[b]F, 
D[a,h]A, I[123cd]P, pentachlorophenol (PCP), and aroclor-1260) were detected in surface 
soil at concentrations above the SSL at a DAF of 1. Of these, only PCP was detected in 
subsurface soil above the SSL at a DAF of 1. Further, MC, D(a,h)A, I(123cd)P, and aroclor-
1260 were not detected in subsurface soil. This suggests the SSL at a DAF of 1 is not an 
accurate predictor of leaching to groundwater, which is supported by soil/groundwater 
data collected at various east Vieques sites (e.g., see PI 4, SWMU 10, etc.). At a DAF of 9, 
neither of the PCP detections exceeds the SSL.  

Five inorganics (arsenic, cobalt, copper, lead, and selenium) were detected in surface soil at 
concentrations above the SSL at a DAF of 1 and background. However, of these, only cobalt 
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and copper were detected in subsurface soil at concentrations above the SSL at a DAF of 1 
and background. However, all of the cobalt concentrations, including the two cobalt 
concentrations (21 mg/kg in surface soil and 17 mg/kg in subsurface soil) above the SSL at 
a DAF of 1, are likely attributable to background (16 mg/kg). Further, none of the copper 
concentrations exceeds the SSL at a DAF of 3. 

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely sources of CERCLA-related releases include the areas of potential staining 
associated with the motor pool maintenance area, the area of probable metallic material, and 
the area of light-toned material and staining. The information also suggests runoff from the 
former motor pool maintenance area may have entered the drainage ditch along the western 
site boundary. Based on this information, soil samples were collected at each of these areas. 
Therefore, the spatial distribution of the samples collected during the SI and resulting data 
indicate the potential source area has been sufficiently characterized. 

13.4 Conclusions and Recommendations 
Table 13-9 summarizes the results of the decision analysis for PI 8, which indicates there has 
not been a CERCLA-related release at the site that has resulted in contamination of soil at 
concentrations that would pose a potentially unacceptable risk to human or ecological 
receptors or leaching concern for groundwater. Further, the data for the sample collected 
within the ditch suggest it is unlikely contaminated runoff impacted the ditch (i.e., there 
were no screening value exceedances for this sample). Therefore, based on the above 
information, no further investigation or action is warranted for PI 8; a no action decision 
document will be prepared for the site.  
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Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

Methylene chloride -- -- 11,000 1,250 1.3 5.0 U 5.0 U 5.0 U 5.0 U 5.3 26 UJ 28 U 43 U 36 U 29 U 26 U

Toluene -- -- 500,000 40,000 690 6.9 5.0 U 22 13 7.1 5.0 U 6.0 UJ 9.0 UJ 7.0 U 6.0 U 5.0 UJ

Semivolatile Organic Compounds (UG/KG)

2-Methylnaphthalene -- -- 31,000 -- 750 666 U 333 U 333 U 333 U 333 U 22 UJ 8.2 J 28 U 27 U 26 UJ 21 U

Acenaphthylene -- -- 340,000 -- 22,000 666 U 333 U 333 U 333 U 333 U 3.7 J 21 UJ 28 U 27 U 26 UJ 21 U

Anthracene -- -- 1,700,000 -- 360,000 666 U 333 U 333 U 333 U 333 U 5.9 J 21 UJ 2.9 J 2.4 J 26 UJ 21 U

Benzo(a)anthracene -- -- 150 -- 10 666 U 333 U 333 U 333 U 333 U 73 J 21 UJ 7.8 J 7.5 J 13 J 6.3 J

Benzo(a)pyrene -- -- 15 -- 240 666 U 333 U 333 U 333 U 333 U 120 J 21 UJ 28 U 27 U 26 UJ 21 U

Benzo(b)fluoranthene -- -- 150 -- 35 666 U 333 U 333 U 333 U 333 U 390 21 UJ 28 U 27 U 26 UJ 21 U

Benzo(g,h,i)perylene -- -- 170,000 -- 120,000 666 U 333 U 333 U 333 U 333 U 110 J 21 UJ 14 J 12 J 26 UJ 21 UJ

Benzo(k)fluoranthene -- -- 1,500 -- 350 666 U 333 U 333 U 333 U 333 U 98 J 21 UJ 28 UJ 27 UJ 26 UJ 21 UJ

bis(2-Ethylhexyl)phthalate -- -- 35,000 30,000 1,400 666 U 333 U 333 U 333 U 333 U 110 R 100 R 49 J 140 UJ 130 R 100 UJ

Carbazole -- -- 24,000 -- -- NA NA NA NA NA 4.6 J 21 UJ 28 UJ 27 UJ 5.0 J 21 UJ

Chrysene -- -- 15,000 -- 1,100 666 U 333 U 333 U 333 U 333 U 80 J 21 UJ 4.8 J 5.4 J 26 UJ 3.4 J

Dibenz(a,h)anthracene -- -- 15 -- 11 666 U 333 U 333 U 333 U 333 U 80 J 21 UJ 28 U 27 U 26 R 21 U

Di-n-butylphthalate -- -- 610,000 40,000 9,200 666 U 333 U 333 U 333 U 333 U 110 UJ 27 J 140 UJ 140 UJ 130 UJ 42 J

Fluoranthene -- -- 230,000 -- 160,000 666 U 333 U 333 U 333 U 333 U 38 J 21 UJ 6.1 J 5.7 J 7.1 J 4.4 J

Indeno(1,2,3-cd)pyrene -- -- 150 -- 120 666 U 333 U 333 U 333 U 333 U 480 21 UJ 28 U 27 U 26 R 10 J

PAH HMW (Total) -- -- -- 1,100 -- 0 U 0 U 0 U 0 U 0 U 1,503 0 U 27 25 21 23

PAH LMW (Total) -- -- -- 29,000 -- 0 U 0 U 0 U 0 U 0 U 48 8.0 9.0 8.0 7.0 4.0

Pentachlorophenol -- -- 3,000 2,100 10.0 1,666 U 833 U 833 U 833 U 833 U 60 J 100 R 140 UJ 140 UJ 130 R 100 UJ

Pyrene -- -- 170,000 -- 120,000 666 U 333 U 333 U 333 U 333 U 72 J 21 UJ 28 UJ 27 UJ 7.8 J 3.2 J

Herbicides (UG/KG)

2,4,5-Trichlorophenoxyacetic acid -- -- 61,000 -- 150 23 10 U 10 U 57 10 U NA NA NA NA NA NA

2,4,5-TP (Silvex) -- -- 49,000 -- 28 73 10 U 10 U 10 U 10 U NA NA NA NA NA NA

Pesticides (UG/KG)

4,4'-DDE -- -- 1,400 21 47 363 634 159 62 147 NA NA NA NA NA NA

4,4'-DDT -- -- 1,700 21 67 411 772 59 59 57 NA NA NA NA NA NA

Endrin -- -- 1,800 1.95 81 66 U 112 17 U 17 U 17 U NA NA NA NA NA NA

Polychlorinated Biphenyls (UG/KG)

Aroclor-1260 -- -- 220 8,000 24 33 U 33 U 33 U 33 U 33 U 18 U 53 J 24 U 23 U 22 U 18 U

Total Metals (MG/KG)

Aluminum 35,000 35,000 7,700 -- 55,000 NA NA NA NA NA 15,800 13,700 30,200 29,200 23,600 9,050

Antimony 5.8 5.8 3.1 0.27 0.27 40 U 5.8 U 4.6 U 4.5 U 5.3 U 0.56 J 0.19 J 0.94 J 0.93 J 0.21 J 0.060 J

Arsenic 1.6 1.6 0.39 18 0.29 1.7 0.96 U 0.76 U 0.75 U 0.88 U 1.2 1.1 2.3 2.3 0.64 0.50

Barium 147 212 1,500 330 82 44 61 67 63 59 56 53 97 88 61 30

Beryllium 0.27 0.27 16 21 3.2 0.40 U 0.48 U 0.38 U 0.37 U 0.44 U 0.16 J 0.14 J 0.26 0.25 0.20 J 0.10

Cadmium 2.2 2.2 7.0 0.36 0.38 0.40 U 0.48 U 0.38 U 0.37 U 0.44 U 0.28 0.56 0.74 0.66 0.11 U 0.061 U

Calcium 8,840 11,900 -- -- -- NA NA NA NA NA 13,200 17,000 25,400 26,100 11,500 7,470

Chromium 72 72 0.29 26 0.00083 11 16 15 15 12 17 12 25 26 19 12

Cobalt 16 16 2.3 13 0.49 7.6 9.2 10 8.1 7.6 12 11 21 20 11 6.9

Copper 66 53 310 28 46 49 53 51 47 43 60 J 73 J 98 J 95 J 63 J 30 J

Iron 38,100 38,100 5,500 -- 640 NA NA NA NA NA 25,800 26,700 37,000 34,500 28,500 18,000

Lead 5.4 5.4 400 11 27 9.9 18 9.1 3.9 3.6 34 41 77 70 7.1 3.3

Magnesium 3,710 22,200 -- -- -- NA NA NA NA NA 5,500 7,190 10,800 10,900 4,260 2,890

Manganese 1,630 1,630 180 220 57 NA NA NA NA NA 483 436 779 731 526 246

Mercury 0.057 0.057 0.78 0.10 0.57 0.10 U 0.067 U 0.053 U 0.069 U 0.077 U 0.035 U 0.032 U 0.046 U 0.044 U 0.041 U 0.024 U

Nickel 22 22 160 38 48 7.0 7.4 6.0 6.0 5.1 7.6 5.4 14 14 9.6 3.8

Potassium 5,270 5,270 -- -- -- NA NA NA NA NA 1,640 831 2,660 J 2,560 J 1,320 961 J

Selenium 0.51 0.51 39 0.52 0.26 0.99 1.3 1.2 1.0 1.1 0.17 J 0.49 U 0.67 U 0.52 U 0.57 U 0.14 J

Silver 0.22 0.22 39 4.2 1.6 0.79 U 0.96 U 0.76 U 0.75 U 0.88 U 0.097 U 0.098 U 0.13 U 0.10 U 0.11 U 0.020 J

Sodium 1,590 1,590 -- -- -- NA NA NA NA NA 260 339 505 J 537 J 326 167 J

Thallium 0.13 0.13 -- 1.0 0.14 1.0 1.3 1.2 1.0 0.99 0.19 U 0.20 U 0.13 U 0.10 U 0.22 U 0.061 U

Vanadium 144 144 39 7.8 180 68 78 83 81 71 82 77 116 111 89 68

Zinc 32 32 2,400 46 680 31 41 28 23 22 45 J 47 J 263 223 30 J 15

Total Petroleum Hydrocarbons (MG/KG)
No Detections -- -- -- -- -- ND ND ND ND ND NA NA NA NA NA NA

Notes:

NA - Not Analyzed
-- Not part of background data set (where applicable) OR 
Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

† For Background (Surface) UTL KTd values were used for PI8-1 through PI1-4, SO05-SO11, and SO14; Qa values were used for SO12 and SO13.

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

VNTR-PI8-2

12/12/02

VNTR-PI8-1

VNTR-PI8-1

12/12/02

VNTR-PI8-2 VNTR-PI8-4

VNTR-PI8-4

12/12/02

VNTR-PI8-3D

12/12/02

VNTR-PI8-3

VNTR-PI8-3

12/12/02

VEP8-SO09

VEP8-SS09-01-0209

02/20/09

VEP8-SS07-01-0209

02/20/09

VEP8-SS07P-01-0209

02/20/09

VEP8-SO08

VEP8-SS08-01-0209

02/19/09

VEP8-SO07VEP8-SO05

VEP8-SS05-01-0209

02/19/09

VEP8-SO06

VEP8-SS06-01-0209

02/19/09

Background

UTL (KTd) †
Background  

UTL (Qa) †
Adjusted RSL 

for Residential Soil
SSL             

(DAF=1)
Eco (E)

Vieques, Puerto Rico

Table 13-1
Surface Soil Detection and Exceedance Results
PI 8 

7 Consent Order Sites and 16 PI/PAOC Sites
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Site Inspection/Expanded Site Inspection Report

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

Methylene chloride -- -- 11,000 1,250 1.3

Toluene -- -- 500,000 40,000 690

Semivolatile Organic Compounds (UG/KG)

2-Methylnaphthalene -- -- 31,000 -- 750

Acenaphthylene -- -- 340,000 -- 22,000

Anthracene -- -- 1,700,000 -- 360,000

Benzo(a)anthracene -- -- 150 -- 10

Benzo(a)pyrene -- -- 15 -- 240

Benzo(b)fluoranthene -- -- 150 -- 35

Benzo(g,h,i)perylene -- -- 170,000 -- 120,000

Benzo(k)fluoranthene -- -- 1,500 -- 350

bis(2-Ethylhexyl)phthalate -- -- 35,000 30,000 1,400

Carbazole -- -- 24,000 -- --

Chrysene -- -- 15,000 -- 1,100

Dibenz(a,h)anthracene -- -- 15 -- 11

Di-n-butylphthalate -- -- 610,000 40,000 9,200

Fluoranthene -- -- 230,000 -- 160,000

Indeno(1,2,3-cd)pyrene -- -- 150 -- 120

PAH HMW (Total) -- -- -- 1,100 --

PAH LMW (Total) -- -- -- 29,000 --

Pentachlorophenol -- -- 3,000 2,100 10.0

Pyrene -- -- 170,000 -- 120,000

Herbicides (UG/KG)

2,4,5-Trichlorophenoxyacetic acid -- -- 61,000 -- 150

2,4,5-TP (Silvex) -- -- 49,000 -- 28

Pesticides (UG/KG)

4,4'-DDE -- -- 1,400 21 47

4,4'-DDT -- -- 1,700 21 67

Endrin -- -- 1,800 1.95 81

Polychlorinated Biphenyls (UG/KG)

Aroclor-1260 -- -- 220 8,000 24

Total Metals (MG/KG)

Aluminum 35,000 35,000 7,700 -- 55,000

Antimony 5.8 5.8 3.1 0.27 0.27

Arsenic 1.6 1.6 0.39 18 0.29

Barium 147 212 1,500 330 82

Beryllium 0.27 0.27 16 21 3.2

Cadmium 2.2 2.2 7.0 0.36 0.38

Calcium 8,840 11,900 -- -- --

Chromium 72 72 0.29 26 0.00083

Cobalt 16 16 2.3 13 0.49

Copper 66 53 310 28 46

Iron 38,100 38,100 5,500 -- 640

Lead 5.4 5.4 400 11 27

Magnesium 3,710 22,200 -- -- --

Manganese 1,630 1,630 180 220 57

Mercury 0.057 0.057 0.78 0.10 0.57

Nickel 22 22 160 38 48

Potassium 5,270 5,270 -- -- --

Selenium 0.51 0.51 39 0.52 0.26

Silver 0.22 0.22 39 4.2 1.6

Sodium 1,590 1,590 -- -- --

Thallium 0.13 0.13 -- 1.0 0.14

Vanadium 144 144 39 7.8 180

Zinc 32 32 2,400 46 680

Total Petroleum Hydrocarbons (MG/KG)
No Detections -- -- -- -- --

Notes:

NA - Not Analyzed
-- Not part of background data set (where applicable) OR 
Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

† For Background (Surface) UTL KTd values were used for PI8-1 through PI1-4, SO05-SO11, and SO14; Qa values were used for SO12 and SO13.

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Background

UTL (KTd) †
Background  

UTL (Qa) †
Adjusted RSL 

for Residential Soil
SSL             

(DAF=1)
Eco (E)

Vieques, Puerto Rico

Table 13-1
Surface Soil Detection and Exceedance Results
PI 8 

7 Consent Order Sites and 16 PI/PAOC Sites

NA NA 23 UJ 24 UJ 28 U

NA NA 5.0 U 5.0 U 6.0 U

NA NA 21 UJ 22 UJ 21 U

NA NA 21 UJ 22 UJ 21 U

NA NA 21 UJ 22 UJ 21 U

NA NA 21 UJ 9.3 J 5.3 J

NA NA 21 UJ 22 UJ 21 U

NA NA 21 UJ 22 UJ 21 U

NA NA 21 UJ 22 UJ 4.7 J

NA NA 21 UJ 22 UJ 21 UJ

NA NA 130 U 120 R 110 UJ

NA NA 21 UJ 22 UJ 21 UJ

NA NA 21 UJ 22 UJ 1.9 J

NA NA 21 UJ 22 UJ 21 U

NA NA 100 UJ 110 UJ 110 UJ

NA NA 21 UJ 22 UJ 20 U

NA NA 21 UJ 22 UJ 12 J

NA NA 0 U 9.0 24

NA NA 0 U 0 U 0 U

NA NA 100 R 110 R 110 UJ

NA NA 21 UJ 22 UJ 21 UJ

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA NA

NA NA NA NA 18 U

23,100 19,700 10,100 11,400 11,800

0.26 0.28 0.10 J 0.099 UJ 0.58 J

0.58 0.68 2.8 5.3 0.39

73 65 47 21 46

0.19 0.18 0.11 J 0.090 J 0.12

0.12 0.11 0.095 U 0.099 U 0.10

8,390 9,400 130,000 191,000 11,200

21 21 12 15 15

11 11 5.1 3.4 8.6

124 59 42 J 16 J 31 J

31,000 26,600 14,200 10,900 19,000

6.7 J 15 J 3.2 1.2 6.6

4,700 4,420 34,100 45,200 2,430

545 562 303 197 515

0.010 J 0.043 U 0.033 U 0.033 U 0.025 U

8.0 8.5 5.2 5.7 4.9

1,530 1,520 1,110 1,200 829 J

0.50 U 0.44 U 0.46 J 0.70 0.13 J

0.10 U 0.087 U 0.095 U 0.099 U 0.030 J

212 J 235 J 270 252 139 J

0.10 U 0.087 U 0.19 U 0.20 U 0.069 U

107 98 51 39 75

37 35 18 J 13 J 22

NA NA NA NA NA

VEP8-SO11

VEP8-SS11-01-0209

02/11/09

VEP8-SO14

VEP8-SS14-01-0209

02/23/09

VEP8-SO12

VEP8-SS12-01-0209

02/18/09

VEP8-SO13

VEP8-SS13-01-0209

02/18/09

VEP8-SO10

VEP8-SS10-01-0209

02/11/09
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Site Inspection/Expanded Site Inspection Report

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- ND ND ND ND NA NA NA ND ND ND ND

Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene -- -- 150 10 10 J 8.6 J 6.1 J 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 U
Benzo(b)fluoranthene -- -- 150 35 11 J 21 UJ 25 U 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 U
Benzo(g,h,i)perylene -- -- 170,000 120,000 11 J 21 UJ 3.0 J 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 UJ
Fluoranthene -- -- 230,000 160,000 23 UJ 21 UJ 2.8 J 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 UJ
Pentachlorophenol -- -- 3,000 10 110 R 100 R 34 J 120 R NA NA NA 110 R 110 R 120 R 120 UJ

Pesticides (UG/KG)
No Detections -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA

Polychlorinated Biphenyls (UG/KG)
No Detections -- -- -- -- ND ND ND ND NA NA NA NA NA NA ND

Total Metals (MG/KG)
Aluminum 35,000 35,000 7,700 55,000 14,100 7,030 23,500 22,400 25,100 26,900 10,200 24,200 19,000 21,400 11,900
Antimony 5.8 5.8 3.1 0.27 0.11 UJ 0.088 UJ 0.37 J 0.16 J 0.040 J 0.060 J 0.030 J 0.10 UJ 0.096 UJ 0.10 UJ 0.050 J
Arsenic 1.6 1.6 0.39 0.29 0.52 J 0.25 J 0.77 0.70 0.56 J 0.45 J 1.1 0.57 1.3 1.5 0.46 J
Barium 147 212 1,500 82 47 31 68 83 76 92 42 107 84 84 94
Beryllium 0.27 0.27 16 3.2 0.13 J 0.080 J 0.18 0.21 J 0.22 0.22 0.098 U 0.24 J 0.18 J 0.20 J 0.13
Cadmium 2.2 2.2 7.0 0.38 0.14 0.088 U 0.42 0.12 0.13 U 0.10 U 0.098 U 0.10 U 0.10 0.18 0.10 U
Calcium 8,840 11,900 -- -- 4,700 2,420 19,100 7,520 4,080 4,100 3,760 4,890 71,800 79,000 4,770
Chromium 72 72 0.29 0.00083 15 11 24 28 26 27 19 24 18 19 19
Cobalt 16 16 2.3 0.49 9.5 6.3 11 15 12 12 8.0 17 9.7 12 14
Copper 66 53 310 46 53 J 22 J 66 J 77 J 72 73 33 82 J 53 J 60 J 40 J
Cyanide 0.89 0.89 160 2.0 0.73 U 0.66 U 0.41 J 0.79 U 0.86 U 0.66 U 0.66 U 0.66 U 0.66 U 0.73 U 0.66 U
Iron 38,100 38,100 5,500 640 24,800 18,600 28,100 37,600 32,300 32,900 24,500 31,000 22,000 24,000 26,200
Lead 3.3 3.3 400 27 5.4 0.80 25 8.0 1.6 J 1.5 J 0.84 J 2.0 1.4 1.6 1.6
Magnesium 3,710 22,200 -- -- 3,650 1,350 4,820 5,260 4,520 4,630 2,520 6,230 19,100 19,200 2,970
Manganese 1,630 1,630 180 57 342 229 525 722 658 670 285 1,190 561 623 645
Mercury 0.057 0.057 0.78 0.57 0.035 U 0.032 U 0.032 U 0.036 U 0.042 U 0.010 J 0.032 U 0.036 U 0.036 U 0.037 U 0.039 U
Nickel 22 22 160 48 6.1 4.0 8.3 11 11 10 5.5 14 8.4 9.4 6.3
Potassium 2,000 2,000 -- -- 1,130 490 1,410 J 1,370 1,320 1,370 558 2,360 1,360 1,600 877 J
Selenium 0.51 0.51 39 0.26 0.56 U 0.44 U 0.48 U 0.53 U 0.65 U 0.50 U 0.13 J 0.50 U 0.18 J 0.32 J 0.52 U
Sodium 2,250 2,250 -- -- 254 231 351 J 448 671 734 301 J 668 1,100 1,300 342 J
Vanadium 144 144 39 180 91 74 95 133 112 114 98 112 73 81 110
Zinc 32 32 2,400 680 25 J 9.9 J 649 35 J 32 34 16 34 J 24 J 26 J 18

Notes:

NA - Not Analyzed

      ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

† For Background (Subsurface) UTL KTd values were used for SO05-SO11, and SO14; Qa values were used for SO12 and SO13

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Table 13-2
Subsurface Soil Detection and Exceedance Results
PI 8 

Vieques, Puerto Rico
7 Consent Order Sites and 16 PI/PAOC Sites

VEP8-SO06

VEP8-SB06-46-0209

02/19/09

Background 

UTL (KTd) †
Adjusted RSL for 
Residential Soil

SSL             
(DAF=1)

Background 

UTL (Qa) †

VEP8-SO05

VEP8-SB05-46-0209

02/19/09

VEP8-SO07

VEP8-SB07-46-0209

02/20/09

VEP8-SO08

VEP8-SB08-46-0209

02/19/09

VEP8-SO14

VEP8-SB14-46-0209

02/23/09

VEP8-SO13

VEP8-SB13-46-0209

02/18/09

VEP8-SB13P-46-0209

02/18/09

VEP8-SB10-46-0209

02/11/09

VEP8-SO10

VEP8-SB10P-46-0209

02/11/09

VEP8-SO11 VEP8-SO12

VEP8-SB12-46-0209

02/18/09

VEP8-SB11-46-0209

02/11/09
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Table 13-3
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: PI-8

Media: Surface Soil, Subsurface Soil
Historical Function: Former Motor Pool Maintenance Area

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Background Max Exceeds Max Exceeds Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Value Background Background Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits Qa KTd Qa KTd 100x SL Toxicity Value Toxicity Value

(1) (2) (4) (4)

PI-8 7429-90-5 Aluminum 9.1E+03 3.02E+04 mg/kg VEP8-SO07 10 / 10 10 / 10 1.36E+00 - 4.47E+00 3.5E+04 3.5E+04 No No 7.7E+03 nc No -- 7.7E+04 20915 95% Student's T Surface Soil UCL CNS 0.3 --

Surface Soil 7440-38-2 Arsenic 3.9E-01 5.30E+00 mg/kg VEP8-SO13 11 / 14 10 / 14 9.00E-02 - 2.00E-01 1.6E+00 1.6E+00 Yes Yes 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.2 1.4E-05

7440-47-3 Chromium 1.2E+01 2.60E+01 mg/kg VEP8-SO07 14 / 14 14 / 14 4.00E-02 - 1.20E-01 7.2E+01 7.2E+01 No No 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --
7440-48-4 Cobalt 3.4E+00 2.12E+01 mg/kg VEP8-SO07 14 / 14 14 / 14 1.00E-02 - 1.00E-02 1.6E+01 1.6E+01 Yes Yes 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.9 5.8E-08
7439-89-6 Iron 1.1E+04 3.70E+04 mg/kg VEP8-SO07 10 / 10 10 / 10 3.70E-01 - 1.21E+00 3.8E+04 3.8E+04 No No 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 2.0E+02 7.79E+02 mg/kg VEP8-SO07 10 / 10 10 / 10 1.90E-01 - 5.20E-01 1.6E+03 1.6E+03 No No 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 3.9E+01 1.16E+02 mg/kg VEP8-SO07 14 / 14 13 / 14 3.00E-02 - 9.00E-02 1.4E+02 1.4E+02 No No 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

50-32-8 Benzo(a)pyrene 1.2E-01 J 1.20E-01 J mg/kg VEP8-SO05 1 / 12 1 / 12 3.20E-03 - 4.60E-03 -- -- -- -- 1.5E-02 ca No 1.5E-02 -- -- -- Max -- -- 8.0E-06
205-99-2 Benzo(b)fluoranthene 3.9E-01 3.90E-01 mg/kg VEP8-SO05 1 / 12 1 / 12 2.50E-03 - 5.20E-03 -- -- -- -- 1.5E-01 ca No 1.5E-01 -- -- -- Max -- -- 2.6E-06
53-70-3 Dibenz(a,h)anthracene 8.0E-02 J 8.00E-02 J mg/kg VEP8-SO05 1 / 11 1 / 11 1.90E-03 - 4.10E-03 -- -- -- -- 1.5E-02 ca No 1.5E-02 -- -- -- Max -- -- 5.3E-06

193-39-5 Indeno(1,2,3-cd)pyrene 1.0E-02 J 4.80E-01 mg/kg VEP8-SO05  3 / 11 1 / 11 2.00E-03 - 4.80E-03 -- -- -- -- 1.5E-01 ca No 1.5E-01 -- -- -- Max -- -- 3.2E-06

PI-8 7429-90-5 Aluminum 7.0E+03 2.7E+04 mg/kg VEP8-SO10 9 / 9 8 / 9 1.95E+00 - 5.78E+00 3.5E+04 3.5E+04 No No 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Subsurface Soil 7440-38-2 Arsenic 2.5E-01 J 1.5E+00 mg/kg VEP8-SO13 9 / 9 8 / 9 1.30E-01 - 2.00E-01 1.6E+00 1.6E+00 No No 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

7440-47-3 Chromium 1.1E+01 2.8E+01 mg/kg VEP8-SO08 9 / 9 9 / 9 4.00E-02 - 1.20E-01 7.2E+01 7.2E+01 No No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0002 --
7440-48-4 Cobalt 6.3E+00 1.7E+01 mg/kg VEP8-SO12 9 / 9 9 / 9 1.00E-02 - 1.00E-02 1.6E+01 1.6E+01 Yes Yes 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 1.9E+04 3.8E+04 mg/kg VEP8-SO08 9 / 9 9 / 9 5.30E-01 - 1.57E+00 3.8E+04 3.8E+04 No No 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.7 --
7439-96-5 Manganese 2.3E+02 1.2E+03 mg/kg VEP8-SO12 9 / 9 9 / 9 1.70E-01 - 5.10E-01 1.6E+03 1.6E+03 No No 1.8E+02 nc No -- 1.8E+03 611 95% Student's T Total Soil UCL CNS 0.3 --
7440-62-2 Vanadium 7.4E+01 1.3E+02 mg/kg VEP8-SO08 9 / 9 9 / 9 3.00E-02 - 8.00E-02 1.4E+02 1.4E+02 No No 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.3 --

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type Qa. Soil 0.9 3E-05
(2) East Vieques Soil Type KTd Groundwater -- --
(3) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Total Risk 0.9 3E-05
(4) Regional Screening Levels for Residential Soil (December 2009).

* - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk
CNS = Central Nervous System

Concentration

December

RSL

Adjusted

(3)

Qualifier Qualifier

 Minimum  Maximum

Concentration
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL
Mean 
Ratio

Maximum 
Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Cobalt -- - -- 14 / 14 3.40 21.2 9.56 4.10 11.5 13.0 1 / 14 1.63 16.0 1 / 14 0.60 1.33 0.88 0.74
Copper -- - -- 14 / 14 16.3 124 56.6 27.9 69.8 70.0 3 / 14 1.77 66.0 3 / 14 0.86 1.88 1.00 0.81
Lead -- - -- 14 / 14 1.20 77.1 16.9 21.0 26.8 120 0 / 14 0.64 -- -- - -- -- -- -- --
Selenium 0.44 - 0.67 9 / 14 0.13 1.30 0.54 0.43 0.74 0.52 5 / 14 2.50 0.51 5 / 14 1.05 2.55 1.43 1.03
Zinc -- - -- 14 / 14 13.4 263 46.0 63.4 76.0 120 1 / 14 2.19 32.0 6 / 14 1.44 8.22 0.63 0.38
Polychlorinated Biphenyls (UG/KG)
Aroclor-1260 18.0 - 33.3 1 / 10 53.0 53.0 17.0 13.1 24.6 8,000 0 / 10 0.01 -- -- - -- -- -- -- --
Semivolatile Organic Compounds (UG/KG)
PAH HMW (Total) 94.5 - 2,997 6 / 12 75.4 1,503 485 558 774 18,000 0 / 12 0.08 -- -- - -- -- -- -- --

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Table 13-4
Ecological Risk Assessment Screening Statistics for PI 8 Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of 

Detection
Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance
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Table 13-5
Summary of Norway Rat Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)
Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Copper 124 1.531 190 0.625 77.5 0 18.6 5.60 7.23 9.34 3.32 2.57 1.99
Lead 77.1 1.522 117 0.468 36.1 0 8.74 4.70 6.47 8.90 1.86 1.35 0.98
Selenium 1.30 1.340 1.74 3.012 3.92 0 0.92 0.20 0.26 0.33 4.58 3.56 2.77
Zinc 263 12.89 3,389 1.820 479 0 112 75.4 169 377 1.49 0.67 0.30
Polychlorinated Biphenyls
Aroclor-1260 0.053 15.91 0.84 0.105 0.006 0 0.002 0.136 0.30 0.68 0.01 <0.01 <0.01
Volatile/Semivolatile Organics
Benzo(a)anthracene 0.073 1.590 0.12 Regresson 0.014 0 0.004 0.62 1.37 3.07 <0.01 <0.01 <0.01
Benzo(a)pyrene 0.120 1.330 0.16 Regresson 0.016 0 0.004 0.62 1.37 3.07 <0.01 <0.01 <0.01Benzo(a)pyrene 0.120 1.330 0.16 Regresson 0.016 0 0.004 0.62 3 3.07 0.01 0.01 0.01
Benzo(b)fluoranthene 0.390 2.600 1.01 0.310 0.121 0 0.030 0.62 1.37 3.07 0.05 0.02 <0.01
Benzo(g,h,i)perylene 0.110 2.940 0.32 Regresson 0.029 0 0.007 0.62 1.37 3.07 0.01 <0.01 <0.01
Benzo(k)fluoranthene 0.098 2.600 0.25 Regresson 0.016 0 0.004 0.62 1.37 3.07 <0.01 <0.01 <0.01
Chrysene 0.080 2.290 0.18 Regresson 0.015 0 0.004 0.62 1.37 3.07 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene 0.080 2.310 0.18 0.130 0.010 0 0.003 0.62 1.37 3.07 <0.01 <0.01 <0.01
Indeno(1,2,3-cd)pyrene 0.480 2.860 1.37 0.110 0.053 0 0.015 0.62 1.37 3.07 0.02 0.01 <0.01
Pyrene 0.072 1.750 0.13 0.720 0.052 0 0.012 0.62 1.37 3.07 0.02 <0.01 <0.01

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0398 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.980 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0516 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.168 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

ES051710192043TPA / 10160001 Page 1 of 2



Table 13-5
Summary of Norway Rat Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Copper 56.6 Regression 15.5 Regresson 9.58 0 1.33 5.60 7.23 9.34 0.24 0.18 0.14
Lead 16.9 Regression 7.87 Regresson 1.29 0 0.48 4.70 6.47 8.90 0.10 0.07 0.05
Selenium 0.54 Regression 0.59 Regresson 0.26 0 0.04 0.20 0.26 0.33 0.21 0.16 0.13
Zinc 46.0 Regression 300 Regresson 40.5 0 16.7 75.4 169 377 0.22 0.10 0.04

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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DI Chemical specific  Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0207 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0242 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.209 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Table 13-6
Summary of Indian Mongoose Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-
Mammal 

BAF

Small Mammal 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Copper 124 1.531 190 0.625 77.5 0.554 68.7 0 27.7 11.7 13.3 15.1 2.37 2.09 1.84
Lead 77.1 1.522 117 0.468 36.1 0.286 22.1 0 17.1 4.70 6.47 8.90 3.65 2.65 1.93
Selenium 1.30 1.340 1.74 3.012 3.92 1.263 1.64 0 0.25 0.20 0.26 0.33 1.27 0.99 0.77
Zinc 263 12.89 3,389 1.820 479 2.782 732 0 487 75.4 169 377 6.45 2.89 1.29
Polychlorinated Biphenyls
Aroclor-1260 0.053 15.91 0.84 0.105 0.006 See footnote 0.00 0 0.12 0.14 0.31 0.69 0.86 0.39 0.18
Volatile/Semivolatile Organics
Benzo(a)anthracene 0.073 1.590 0.12 Regresson 0.014 0.000 0.00 0 0.017 0.62 1.37 3.07 0.03 0.01 <0.01
Benzo(a)pyrene 0.120 1.330 0.16 Regresson 0.016 0.000 0.00 0 0.023 0.62 1.37 3.07 0.04 0.02 <0.01
Benzo(b)fluoranthene 0.390 2.600 1.01 0.310 0.121 0.000 0.00 0 0.147 0.62 1.37 3.07 0.24 0.11 0.05
Benzo(g h i)perylene 0 110 2 940 0 32 Regresson 0 029 0 000 0 00 0 0 047 0 62 1 37 3 07 0 08 0 03 0 02Benzo(g,h,i)perylene 0.110 2.940 0.32 Regresson 0.029 0.000 0.00 0 0.047 0.62 1.37 3.07 0.08 0.03 0.02
Benzo(k)fluoranthene 0.098 2.600 0.25 Regresson 0.016 0.000 0.00 0 0.037 0.62 1.37 3.07 0.06 0.03 0.01
Chrysene 0.080 2.290 0.18 Regresson 0.015 0.000 0.00 0 0.027 0.62 1.37 3.07 0.04 0.02 <0.01
Dibenz(a,h)anthracene 0.080 2.310 0.18 0.130 0.010 0.000 0.00 0 0.027 0.62 1.37 3.07 0.04 0.02 <0.01
Indeno(1,2,3-cd)pyrene 0.480 2.860 1.37 0.110 0.053 0.000 0.00 0 0.199 0.62 1.37 3.07 0.32 0.14 0.06
Pyrene 0.072 1.750 0.13 0.720 0.052 0.000 0.00 0 0.018 0.62 1.37 3.07 0.03 0.01 <0.01

It was assumed that the concentration of each chemical in the small mammal’s tissues was equal to the chemical concentration in its diet, that is, a diet to whole-body BAF of 1.0 was assumed. 

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0460 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.972 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0933 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.312 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Table 13-6
Summary of Indian Mongoose Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-
Mammal 

BAF

Small Mammal 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Copper 56.6 Regression 15.5 Regresson 9.58 Regresson 12.7 0 0.82 11.7 13.3 15.1 0.07 0.06 0.05
Lead 16.9 Regression 7.87 Regresson 1.29 Regresson 3.77 0 0.33 4.70 6.47 8.90 0.07 0.05 0.04
Selenium 0.54 Regression 0.59 Regresson 0.26 Regresson 0.52 0 0.03 0.20 0.26 0.33 0.14 0.11 0.09
Zinc 46.0 Regression 300 Regresson 40.5 Regresson 116 0 11.3 75.4 169 377 0.15 0.07 0.03

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR 0 0285 F d i ti t (k /d d i ht)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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FIR = 0.0285 = Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.564 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.111 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.297 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0557 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.528 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Table 13-7
Summary of Pearly-eyed Thrasher Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)
Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Copper 124 1.531 190 0.625 77.5 0 40.7 4.05 7.00 12.1 10.0 5.81 3.36
Lead 77.1 1.522 117 0.468 36.1 0 25.1 3.85 8.61 19.3 6.53 2.92 1.31
Selenium 1.30 1.340 1.74 3.012 3.92 0 0.37 0.44 0.81 1.50 0.85 0.46 0.25
Zinc 263 12.89 3,389 1.820 479 0 707 66.1 148 331 10.7 4.78 2.14
Polychlorinated Biphenyls
Aroclor-1260 0.053 15.91 0.84 0.105 0.006 0 0.18 0.41 0.92 2.05 0.43 0.19 0.09
Volatile/Semivolatile Organics
Benzo(a)anthracene 0.073 1.590 0.12 Regresson 0.014 0 0.025 7.10 15.9 35.5 <0.01 <0.01 <0.01
Benzo(a)pyrene 0.120 1.330 0.16 Regresson 0.016 0 0.034 7.10 15.9 35.5 <0.01 <0.01 <0.01
Benzo(b)fluoranthene 0 390 2 600 1 01 0 310 0 121 0 0 215 7 10 15 9 35 5 0 03 0 01 <0 01Benzo(b)fluoranthene 0.390 2.600 1.01 0.310 0.121 0 0.215 7.10 15.9 35.5 0.03 0.01 <0.01
Benzo(g,h,i)perylene 0.110 2.940 0.32 Regresson 0.029 0 0.068 7.10 15.9 35.5 <0.01 <0.01 <0.01
Benzo(k)fluoranthene 0.098 2.600 0.25 Regresson 0.016 0 0.054 7.10 15.9 35.5 <0.01 <0.01 <0.01
Chrysene 0.080 2.290 0.18 Regresson 0.015 0 0.039 7.10 15.9 35.5 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene 0.080 2.310 0.18 0.130 0.010 0 0.039 7.10 15.9 35.5 <0.01 <0.01 <0.01
Indeno(1,2,3-cd)pyrene 0.480 2.860 1.37 0.110 0.053 0 0.290 7.10 15.9 35.5 0.04 0.02 <0.01
Pyrene 0.072 1.750 0.13 0.720 0.052 0 0.027 7.10 15.9 35.5 <0.01 <0.01 <0.01

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0174 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.954 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0157 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.080 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Table 13-7
Summary of Pearly-eyed Thrasher Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Copper 56.6 Regression 15.5 Regresson 9.58 0 1.92 4.05 7.00 12.1 0.47 0.27 0.16
Lead 16.9 Regression 7.87 Regresson 1.29 0 0.83 3.85 8.61 19.3 0.21 0.10 0.04
Zinc 46.0 Regression 300 Regresson 40.5 0 28.0 66.1 148 331 0.42 0.19 0.08

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0123 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical specific = Concentration of chemical in food item (soil invertebrates dry weight basis)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.754 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.200 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0129 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.104 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Table 13-8
Summary of Red-tailed Hawk Exposure Doses - Screening
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-
Mammal 

BAF

Small Mammal 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Copper 124 1.531 190 0.625 77.5 0.554 68.70 0 2.84 4.05 7.00 12.1 0.70 0.41 0.23
Lead 77.1 1.522 117 0.468 36.1 0.286 22.05 0 0.91 3.85 8.61 19.3 0.24 0.11 0.05
Selenium 1.30 1.340 1.74 3.012 3.92 1.263 1.64 0 0.07 0.44 0.81 1.50 0.15 0.08 0.05
Zinc 263 12.89 3,389 1.820 479 2.782 731.71 0 30.2 66.1 148 331 0.46 0.20 0.09
Polychlorinated Biphenyls
Aroclor-1260 0.053 15.91 0.84 0.105 0.006 See footnote 0.005 0 0.0002 0.41 0.92 2.05 <0.01 <0.01 <0.01
Volatile/Semivolatile Organics
Benzo(a)anthracene 0.073 1.590 0.12 Regresson 0.014 0.000 0.00 0 0.00 7.10 15.9 35.5 <0.01 <0.01 <0.01
Benzo(a)pyrene 0.120 1.330 0.16 Regresson 0.016 0.000 0.00 0 0.00 7.10 15.9 35.5 <0.01 <0.01 <0.01
Benzo(b)fluoranthene 0.390 2.600 1.01 0.310 0.121 0.000 0.00 0 0.00 7.10 15.9 35.5 <0.01 <0.01 <0.01
Benzo(g,h,i)perylene 0.110 2.940 0.32 Regresson 0.029 0.000 0.00 0 0.00 7.10 15.9 35.5 <0.01 <0.01 <0.01
Benzo(k)fluoranthene 0.098 2.600 0.25 Regresson 0.016 0.000 0.00 0 0.00 7.10 15.9 35.5 <0.01 <0.01 <0.01
Chrysene 0.080 2.290 0.18 Regresson 0.015 0.000 0.00 0 0.00 7.10 15.9 35.5 <0.01 <0.01 <0.01
Dibenz(a,h)anthracene 0.080 2.310 0.18 0.130 0.010 0.000 0.00 0 0.00 7.10 15.9 35.5 <0.01 <0.01 <0.01
Indeno(1,2,3-cd)pyrene 0.480 2.860 1.37 0.110 0.053 0.000 0.00 0 0.00 7.10 15.9 35.5 <0.01 <0.01 <0.01
Pyrene 0.072 1.750 0.13 0.720 0.052 0.000 0.00 0 0.00 7.10 15.9 35.5 <0.01 <0.01 <0.01

It was assumed that the concentration of each chemical in the small mammal’s tissues was equal to the chemical concentration in its diet, that is, a diet to whole-body BAF of 1.0 was assumed. 

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0395 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 1.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.000 = Proportion of diet composed of soil
WIR = 0.0680 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.957 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil     
(EBS)

Yes Yes

VOCs Yes MC > SSL not detected in subsurface soil
Herbicides No N/A N/A
Pesticides No N/A N/A

Yes (not thallium) As > RSL, SSL, BKG within acceptable HH risk range; does not exceed SSL and 
background in subsurface soil

Se > ECO, SSL, BKG ECO based on plants; no sign of stress to plants; < ECO for 
soil invertebrates; does not exceed SSL and background in 
subsurface soil

Surface Soil     
(SI)

Yes Yes

Yes B(a)A > SSL < SSL in subsurface soil
B(a)P > RSL within acceptable HH risk range
B(b)F > RSL, SSL within acceptable HH risk range; < SSL in subsurface soil
D(a,h)A > RSL, SSL not detected in subsurface soil
I(123cd)P > RSL, SSL not detected in subsurface soil
PCP > SSL < SSL at a DAF of 9

PCB Yes Aroclor-1260 > SSL not detected in subsurface soil
Yes As > RSL, SSL, BKG within acceptable HH risk range; does not exceed SSL and 

background in subsurface soil
Co > RSL, ECO, SSL, 
BKG

acceptable HH risk level; mean concentration < ECO; 
cobalt likely attributable to background

Cu > ECO, SSL, BKG mean concentration < ECO; < SSL at a DAF of 3
Pb > SSL, BKG does not exceed SSL and background in subsurface soil
Se > ECO, SSL, BKG ECO based on plants; no sign of stress to plants; < ECO for 

soil invertebrates; does not exceed SSL and background in 
subsurface soil

Zn > ECO, BKG mean concentration < ECO
Subsurface Soil 

(SI)
Yes Yes

SVOCs Yes PCP > SSL < SSL at a DAF of 9
Yes Co > RSL, SSL, BKG acceptable HH risk level; cobalt likely attributable to 

background
Cu > SSL, BKG < SSL at a DAF of 3

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Vieques, Puerto Rico

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Table 13-9
Decision Tree Summary
PI 8 

SVOCs

Inorganics

Inorganics

Inorganics
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SECTION 14 

PI 10—Former Wastewater Leach Field 

This section presents the results of the SI performed at PI 10—Former Wastewater Leach 
Field at the Former VNTR.  

14.1 Conceptual Site Model 
The CSM for PI 10 is based on review of historical information such as records, aerial 
photographs, site inspections, interviews; as well as site-specific data collection.  

14.1.1 Site History and Potential Sources of Release 
Records indicate that PI 10 was a possible leach field for a wastewater treatment plant, used 
as sludge-drying lagoons. The site was inactive by 1964, and completely re-vegetated by 
1994. PI 10 is shown in a series of aerial photographs taken in 1962, 1964, and 2007 (Figures 
14-1 through 14-3), including identification of features observed in aerial photographs and 
sample locations.  

ERI conducted an analysis of the historical aerial photographs from 1959 and 1964 (ERI, 
2000). The general observation made by ERI was that PI 10 comprised a series of four 
impoundments with liquid. This is assumed to be a misprint because six impoundments are 
visible in the 1962 aerial photograph. Additionally, ERI identified a series of six lagoons 
containing brown to black liquid and liquid outside the lagoons in the north in the 1962 
aerial photograph (Figure 14-1). ERI did not specifically label any of the features on the 
aerial photographs. Therefore, the locations of features labeled on them are best professional 
judgment based on the descriptions provided in the ERI report. It is also important to note 
that features identified by ERI on the aerial photographs (e.g., liquid) are not necessarily 
accurate because ERI did not perform a site visit to substantiate those features, and their 
photographic analysis was done many years after the aerial photographs were taken. 
Further, site visits performed by the ERP Technical Subcommittee to various sites whose 
aerial photographs were reviewed by ERI did not confirm and, in some cases, refuted 
observations made by ERI (e.g., see the discussion of PI 20 in Section 7 of CH2M HILL 
[2009]). 

The EBS (2002) site visit found two rectangular openings in the forest partially surrounded 
by the remains of low earthen berms. Dark colored soils were observed in portions of the 
enclosed areas. Trash was observed in the area. Based on these observations three surface 
soil samples (PI10-1 through PI10-3) were collected within the rectangular areas and in the 
vicinity of trash (Figure 14-1). However, due to the nature of the impoundments (i.e., 
bermed areas where releases could have been in the subsurface, not just to the surface), 
surface soil samples alone were not deemed sufficient to make CERCLA-related release 
determinations. 

Based on the above information, the potential source of a CERCLA-related release at PI 10 is 
the former sludge managed in the lagoons. 
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14.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 2001 
(ERI), 2002 (EBS), and 2009 (SI), and on regional information.  

The land surrounding PI 10 is flat, with a maximum elevation of approximately 16 ft amsl. 
The site comprises a number of low earthen berms. The area surrounding PI 10 slopes very 
gently to the south and southwest. PI 10 and the surrounding area are not maintained. 

One of the objectives of the SI was to identify the base of the sludge material, if it could be 
visually distinguished from native material. In the three borings installed within the former 
impoundments during the SI, sludge material was visually distinguishable only at SO02 
(Figure 14-1), and consisted of brown clayey silt. The native soil, and the soil beneath the 
lagoon material found in the other borings at PI 10, consists mostly of sandy clayey silt, lean 
clays, clayey sands, and sandy clays. At PI 10, the borings were typically terminated at 
refusal, between 12 to 16 feet bgs. For more information on the soils, see Appendix A which 
contains the site-specific soil boring logs. 

PI 10 lies within the Qa geologic region, which comprises alluvial deposits such as sand, silt, 
clay, gravel flood plain, terrace deposits and piedmont fan deposits. For more information 
on the bedrock geology, see Section 1.4.6.  

No surface water bodies are present at the site. The closest surface water body 
topographically downgradient of the site is Bahia Corcho along the coast, approximately 
0.50 mile to the south. Based on nearby wells, the topographic slope, and the regional 
groundwater gradient determined by the USGS (1989) and confirmed by CH2M HILL 
within the Camp Garcia area during the SI/ESI (2009), groundwater in this area likely exists 
within the fractured bedrock and flows in a southerly direction toward the coast, as 
described in Section 1.4.7 and shown in Figure 24-1. 

14.2 Sampling Approach and Chemical Constituents Identified 
EBS Soil Sampling 

Based on observations made during the EBS, three surface soil samples (PI10-1 through 
PI10-3) were collected within the rectangular areas and in the vicinity of trash. The samples 
were analyzed for VOCs, SVOCs, pesticides, herbicides, PCBs, and inorganics. 

SI Soil Sampling 

To help determine if there was a CERCLA-related release at PI 10, three soil borings were 
installed during the SI at the locations selected by the ERP Technical Subcommittee during 
the January 2009 site visit and illustrated on Figure 14-1. Per the SAP (CH2M HILL 2009b), 
the standard subsurface soil sample collection protocol was not followed where the bottom 
of the lagoon material was visually distinguishable from the native material. At the 
remaining locations, the subsurface soil samples were collected in accordance with the 
standard protocol. Specifically, samples were collected as follows: 

Sample SS/SB01 was collected just outside the bermed area, in the area noted by ERI to be 
where liquid was observed outside the lagoons in the 1962 aerial photograph. The location 
of SS/SB01 was concurred upon and staked during the Vieques ERP Technical 
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Subcommittee site visit (January 2009). The surface soil sample was collected from 0 to 1 ft 
bgs. There were no PID readings were observed above 1.1 ppm, which is not indicative of 
contamination. Also, no sludge material was identified in the soil boring. Therefore, the 
subsurface soil sample was collected at the default depth (4 to 6 ft bgs) in accordance with 
the SAP (see Table 2-1 for soil sample depths).  

Two co-located surface soil and subsurface soil samples (SS/SB02 and SS/SB03) were 
collected from the approximate locations of the EBS samples within the former 
impoundment, as shown in Figure 14-1. Surface soil samples SS02 and SS03 were collected 
from 0 to 1 ft bgs.  

At SO02, the lagoon material was identified as clayey silt in the first 3 ft bgs. Therefore, the 
subsurface soil sample (SB02) was collected from 1 to 3 ft bgs. There were no PID readings 
above 0.1 ppm. 

In the vicinity of EBS sample PI10-3, numerous borehole attempts were made to identify 
lagoon material. However, any lagoon material present was not visually distinguishable 
from native material. Additionally, there were no PID readings above 0.0 ppm observed. 
Therefore, the subsurface soil sample (SB03) was collected at the default depth (4 to 6 ft bgs) 
in accordance with the SAP (see Table 2-1 for soil sample depths). For more information on 
the efforts made to locate lagoon sludge, see Appendix A which contains the site-specific 
soil boring logs. 

All samples collected during the SI were analyzed for TCL VOCs and SVOCs, and TAL 
inorganics. Tables 14-1 and 14-2 summarize the constituents detected in PI 10 surface soil 
and subsurface soil samples, respectively, collected during the SI (2009) and EBS (2002). The 
tables also identify screening criteria exceedances. Raw analytical data for the SI samples are 
provided in Appendix K of this SI/ESI Report. Raw analytical data for the EBS (2002) 
samples are provided in Appendix F of the Environmental Baseline Survey Report 
(NAVFACENGCOM 2003). 

14.3 PI 10 Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 14-1 and 14-2). 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests the site was formerly a possible leach field for a wastewater 
treatment plant. Although surface soil samples were collected during the EBS, due to the 
nature of the impoundments (i.e., they are bermed areas where releases could be in the 
subsurface, not just to the surface), collection of surface soil samples was not sufficient to 
conclude no CERCLA-related release occurred or that a CERCLA-related release at this site 
has not resulted in contamination at concentrations that would pose a potentially 
unacceptable risk to human or ecological receptors or leaching concern for groundwater. 
Additional sample collection took place during the 2009 SI. Therefore, the decision analysis 
proceeds to Step 2. 
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Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 

EBS (2002) 

Although EBS data were not subject to third-party validation, the data still underwent some 
validation processes. The results of laboratory QA/QC samples were compared to limits 
specified by the analytical methodology and/or laboratory SOPs. At a minimum, these 
QA/QC samples included blanks, calibrations, and MS/MSDs. No QA/QC exceedances 
were noted. These historical data are available for used as reported. 

SI (2009) 

Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the SI (2009) and EBS (2002), the following inorganics 
above the background UTLs and non-inorganics were detected by sampling event and by 
medium: 

EBS (2002) Surface Soil 

 VOCs: none detected 

 SVOCs: none detected 

 Pesticides/PCBs: none detected 

 Herbicides: none detected 

 Inorganics above background UTLs: thallium 

SI (2009) Surface Soil  

 VOCs: none detected 

 SVOCs: acenaphthylene, benzo(a)anthracene, carbazole 

 Inorganics above background UTLs: beryllium, calcium, cobalt, copper, lead, and 
sodium 

SI (2009) Subsurface Soil  

 VOCs: none detected 

 SVOCs: benzo(a)anthracene 

 Inorganics above background UTLs: aluminum, arsenic, beryllium, calcium, copper, 
iron, potassium, sodium, and zinc 
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Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
Based on the potential source areas at PI 10 (i.e., former wastewater leach field), it is 
assumed that the detected constituent groups (i.e., SVOCs, inorganics) are potentially 
attributable to CERCLA-related releases from the former leachfield. Therefore, constituents 
detected at PI 10 (other than thallium) are further considered in the decision analysis 
process.  

The thallium concentrations reported for samples collected during the EBS utilized a 
method that, although standard at the time, tended to provide falsely elevated results (see 
Section 1). The thallium data collected at PI 10 support this assertion. Table 14-1 shows that 
no thallium was detected in the three SI surface soil samples collected adjacent to the EBS 
surface soil samples. Thallium concentrations of approximately 1 mg/kg were detected in 
all EBS samples. Based on this, the thallium results from the EBS are not considered further 
in the decision analysis process. 

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by medium. 

SI (2009) Surface Soil  

 SVOCs: no exceedances 

 Cobalt: one detection (sample SS02) at a concentration (23 mg/kg) above the adjusted 
RSL (2.3 mg/kg), the ecological screening value (13 mg/kg), the SSL at a DAF of 1 (0.49 
mg/kg), and background UTL (16 mg/kg) 

 Copper: three detections (samples SS01, SS02 and SS03) at concentrations (57, 74 and 63 
mg/kg, respectively) above the ecological screening value (70 mg/kg, SS02 only), the 
SSL at a DAF of 1 (46 mg/kg), and background UTL (53 mg/kg) 

SI (2009) Subsurface Soil  

 Benzo(a)anthracene: one detection (sample SB03) at a concentration (11 g/kg) above 
the SSL at a DAF of 1 (10 g/kg) 

 Aluminum: two detections (sample SB01 and SB03) at concentrations (42,200 and 40,800 
mg/kg, respectively) above the adjusted RSL (7,700 mg/kg) and background UTL 
(35,000 mg/kg) 

 Arsenic: one detection (sample SB03) at a concentration (1.8 mg/kg) above the RSL (0.39 
mg/kg), the SSL at a DAF of 1 (0.29 mg/kg), and background UTL (1.6 mg/kg) 

 Copper: three detections (samples SB01, SB02, and SB03) at concentrations (65, 60, and 
61 mg/kg, respectively) above the SSL at a DAF of 1 (46 mg/kg) and background UTL 
(53 mg/kg) 
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 Iron: one detection (sample SB01) at a concentration (38,200 mg/kg) above the adjusted 
RSL (5,500 mg/kg),the SSL at a DAF of 1 (640 mg/kg), and background UTL (38,100 
mg/kg) 

As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
PI 10. The site is approximately 0.5 acre in size whereas a residential lot may be 
approximately 0.75 acre. No chemicals in soil were detected above background and RSLs at 
concentrations exceeding 100 times the screening levels (see Table 14-3). Therefore, no hot 
spots were identified and all soil data were merged in the residential evaluation.  

Four constituents (aluminum, arsenic, cobalt, and iron) were detected in surface or 
subsurface soil samples above background UTLs and human health screening levels (see 
Table 14-3). 

 Aluminum was detected in two of three subsurface soil samples above background and 
its adjusted RSL (7,700 mg/kg), at a maximum concentration of 42,200 mg/kg. Based on 
the maximum detected concentration, the HI is 0.5, which is within the EPA acceptable 
level and aluminum would not be identified as a risk driver. 

 Arsenic was detected in one of three subsurface soil samples above background and its 
RSL (0.39 mg/kg), at a concentration of 1.8 mg/kg. Based on the maximum detected 
concentration, the ELCR is 5 x 10-6 and the HI is 0.1, which are within EPA acceptable 
levels, and arsenic would not be identified as a risk driver. 

 Cobalt was detected in one of six surface soil samples above background and its 
adjusted RSL (2.3 mg/kg), at a concentration of 23 mg/kg. Based on the maximum 
detected concentration, the ELCR is 6 x 10-8 and the HI is 1.0, which are within EPA 
acceptable levels, and cobalt would not be identified as a risk driver. 

 Iron was detected in one of three subsurface soil samples above background and its 
adjusted RSL (5,500 mg/kg), at a concentration of 38,200 mg/kg. Based on the maximum 
detected concentration, the HI is 0.7, which is within the EPA acceptable level and iron 
would not be identified as a risk driver. 

Three additional constituents (chromium, manganese, and vanadium) were detected in soil 
above human health screening levels but below background UTLs. Based on the historical 
source of potential releases identified at the site (see Section 14-1) and the environmental 
conditions on Vieques (see Appendix R), the form of chromium expected to be present at the 
site is Cr3+, especially considering its detected concentrations are within background levels. 
Based on the maximum detected concentrations of aluminum, arsenic, cobalt, iron, and the 
three additional constituents, the cumulative maximum target organ-specific HI is 1.4 and 
the ELCR is 5 x 10-6 (see Table 14-3) Although the cumulative target organ-specific HIs 
exceeds EPA’s target level, it is due to manganese in soil, which is within background 
concentrations. Therefore, cumulative effects from multiple site-related chemicals in soil are 
not a concern relative to background.  
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Ecological Evaluation 
Food web exposures for upper trophic level receptors (birds and mammals) are not evaluated 
based upon the small size of the area potentially impacted (less than one acre). Two 
inorganics (cobalt and copper) exceeded ecological screening values and background UTLs in 
at least one surface soil sample collected at the site (Table 14-1). Neither of these constituents 
poses an unacceptable risk to ecological receptors based upon the following: 

 The site is overgrown with vegetation, with no signs of stressed vegetation. 
 Cobalt exceeded the background UTL in one of six samples at a maximum ratio of 1.77 

(Table 14-4). All other cobalt concentrations were below the background UTL, indicating 
that exposures are generally attributable to background. In addition, the mean HQ for the 
comparison to screening values (0.94) was less than 1. 

 Copper exceeded the ecological screening value in just one of six samples at a maximum 
HQ of 1.06 (Table 14-4). However, the mean HQ (0.70) was less than 1. 

Additional Comparisons 
Two inorganics (cobalt and copper) were detected in surface soil at concentrations above SSLs 
at a DAF of 1 and background UTLs. However, cobalt was not detected in subsurface soil 
above the background UTL. One SVOC (benzo[a]anthracene), arsenic, copper, and iron were 
detected in subsurface soil at concentrations above the SSL at a DAF of 1 and background 
UTLs. However, as observed at various sites on east Vieques, the SSLs at a DAF of 1 are not 
accurate predictors of leaching to groundwater (see PI 4 and SWMU 10). Further, the PI 10 
area is small (about 100 ft x 100 ft), so a higher DAF is warranted. The benzo(a)anthracene 
concentration does not exceed the SSL at a DAF of just over 1. No arsenic concentrations 
exceed the SSL at a DAF of approximately 6. No copper concentration exceeds the SSL at a 
DAF of 2. Additionally, the only iron concentration (i.e., 38,200 mg/kg) to exceed an SSL at a 
DAF of 1 and background UTL (38,100 mg/kg) is likely attributable to background (i.e., 
differs by only 100 mg/kg).  

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the most 
likely sources of CERCLA-related releases are the former impoundments and areas of 
“liquid” observed in historical aerial photographs. Based on this information, soil samples 
were collected at each of these areas. Therefore, the spatial distribution of the samples 
collected during the SI and resulting data indicate the potential source area has been 
sufficiently characterized. 

14.4 Conclusions and Recommendations 
Table 14-5 summarizes the results of the decision analysis for PI 10, which indicates there 
has not been a CERCLA-related release at the site or, if there has been a CERCLA-related 
release, it has not resulted in contamination of soil or groundwater at concentrations that 
would pose a potentially unacceptable risk to human or ecological receptors or leaching 
concern for groundwater. Therefore, based on the above information, no action is warranted 
for PI 10; a no action decision document will be prepared for the site. 
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PI-10
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND ND

Semivolatile Organic Compounds (UG/KG)
Acenaphthylene -- 340,000 -- 22,000 333 U 333 U 333 U 333 U 22 UJ 24 UJ 7.0 J
Benzo(a)anthracene -- 150 -- 10 333 U 333 U 333 U 333 U 22 UJ 24 UJ 9.4 J
Carbazole -- 24,000 -- -- NA NA NA NA 22 UJ 24 UJ 3.1 J
PAH HMW (Total) -- -- 18,000 -- 0 U 0 U 0 U 0 U 0 U 0 U 9.4
PAH LMW (Total) -- -- 29,000 -- 0 U 0 U 0 U 0 U 0 U 0 U 7.0

Pesticide/Polychlorinated Biphenyls (UG/KG)
No Detections -- -- -- -- ND ND ND ND NA NA NA

Herbicides (UG/KG)
No Detections -- -- -- -- ND ND ND ND NA NA NA

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000 NA NA NA NA 29,100 31,600 32,200
Antimony 5.8 3.1 78 0.27 5.1 U 4.9 U 4.6 U 5.1 U 0.11 U 0.098 U 0.13 J
Arsenic 1.6 0.39 18 0.29 0.85 U 0.82 U 0.77 U 0.85 U 1.1 1.0 1.0 J
Barium 212 1,500 330 82 47 34 39 51 135 196 80
Beryllium 0.27 16 40 3.2 0.42 U 0.41 U 0.39 U 0.42 U 0.30 0.44 0.27
Cadmium 2.2 7.0 32 0.38 0.42 U 0.41 U 0.39 U 0.42 U 0.11 U 0.098 U 0.050 J
Calcium 11,900 -- -- -- NA NA NA NA 24,300 5,940 4,700
Chromium 72 0.29 64 0.00083 13 10.1 13 14 19 22 20 J
Cobalt 16 2.3 13 0.49 8.2 5.9 7.1 9.0 16 23 10
Copper 53 310 70 46 32 25 28 40 57 74 63 J
Iron 38,100 5,500 -- 640 NA NA NA NA 28,800 30,900 27,900
Lead 5.4 400 120 27 3.0 3.2 4.4 3.0 5.6 3.4 2.1 J
Magnesium 22,200 -- -- -- NA NA NA NA 6,190 6,490 5,880
Manganese 1,630 180 220 57 NA NA NA NA 801 1,580 495 J
Mercury 0.057 0.78 0.10 0.57 0.083 U 0.071 U 0.080 U 0.065 U 0.037 U 0.039 U 0.020 J
Nickel 22 160 38 48 7.1 3.5 4.0 6.6 9.6 15 9.0 J
Potassium 5,270 -- -- -- NA NA NA NA 2,070 2,540 2,510 J
Selenium 0.51 39 0.52 0.26 0.85 U 0.82 U 0.77 U 0.85 U 0.49 J 0.43 J 0.51 U
Sodium 1,590 -- -- -- NA NA NA NA 892 2,250 402 J
Thallium 0.13 -- 1.0 0.14 0.94 0.90 1.0 1.2 0.11 U 0.098 U 0.10 U
Vanadium 144 39 130 180 69 53 64 80 109 103 86 J
Zinc 32 2,400 120 680 15 15 18 19 27 32 31

Notes

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

12/12/02 12/12/02 03/11/09

VNTR-PI10-1 VNTR-PI10-2 VNTR-PI10-3

VNTR-PI10-1 VNTR-PI10-2 VNTR-PI10-2D VNTR-PI10-3

12/12/02

VEP10-SO03

VEP10-SS03-01-0309

03/13/09

VEP10-SO01

VEP10-SS01-01-0309

03/11/09

VEP10-SO02

VEP10-SS02-01-0309

Table 14-1
Surface Soil Detection and Exceedance Results

Background 
UTL (Qa)

Adjusted RSL for 
Residential Soil

12/12/02

Eco (E) SSL (DAF=1)
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PI-10
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- ND ND ND

Semivolatile Organic Compounds (UG/KG)

Benzo(a)anthracene -- 150 10 25 UJ 25 U 11 J

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000 42,200 30,500 40,800
Arsenic 1.6 0.39 0.29 1.4 1.0 J 1.8 J
Barium 212 1,500 82 107 54 99
Beryllium 0.27 16 3.2 0.42 0.30 0.35
Cadmium 2.2 7.0 0.38 0.097 U 0.060 J 0.10 J
Calcium 11,900 -- -- 21,700 12,400 36,400
Chromium 72 0.29 0.00083 28 21 J 25 J
Cobalt 16 2.3 0.49 13 7.3 14
Copper 53 310 46 65 60 J 61 J
Iron 38,100 5,500 640 38,200 29,100 35,000
Lead 3.3 400 27 2.5 2.1 J 3.1 J
Magnesium 22,200 -- -- 8,930 6,910 8,820
Manganese 1,630 180 57 696 232 J 821 J
Nickel 22 160 48 11 7.1 J 11 J
Potassium 2,000 -- -- 3,120 2,920 J 3,480 J
Selenium 0.51 39 0.26 0.22 J 0.54 U 0.60 U
Sodium 2,250 -- -- 5,460 5,070 J 5,750 J
Vanadium 144 39 180 119 82 J 119 J
Zinc 32 2,400 680 44 36 39

Notes:

ND - Not detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate 
or precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Table 14-2
Subsurface Soil Detection and Exceedance Results

03/11/09 03/13/09

Background 
UTL (Qa)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)
VEP10-SO01

VEP10-SB01-46-0309 VEP10-SB02-13-0309

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

03/13/09

VEP10-SB03-46-0309

VEP10-SO03VEP10-SO02

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

ES051710192043TPA / 10160001 Page 1 of 1



Table 14-3
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: PI-10

Media: Surface Soil, Subsurface Soil
Historical Function: Former Wastewater Leach Field

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits Qa Qa 100x SL Toxicity Value Toxicity Value

(1) (3) (3)

PI-10 7429-90-5 Aluminum 2.9E+04 3.22E+04 mg/kg VEP10-SO03 3 / 3 3 / 3 4.35E+00 - 4.72E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Surface Soil 7440-38-2 Arsenic 1.0E+00 J 1.10E+00 mg/kg VEP10-SO01 3 / 6 3 / 6 1.50E-01 - 1.60E-01 1.6E+00 No 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --
Hyperpigmentation, keratosis

and possible vascular complications -- --

7440-47-3 Chromium 1.0E+01 2.19E+01 mg/kg VEP10-SO02 6 / 6 6 / 6 9.00E-02 - 1.00E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --

7440-48-4 Cobalt 5.9E+00 2.30E+01 mg/kg VEP10-SO02 6 / 6 6 / 6 1.00E-02 - 1.00E-02 1.6E+01 Yes 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 1.0 6.3E-08

7439-89-6 Iron 2.8E+04 3.09E+04 mg/kg VEP10-SO02 3 / 3 3 / 3 1.18E+00 - 1.28E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- gastrointestinal effects -- --

7439-96-5 Manganese 5.0E+02 J 1.58E+03 mg/kg VEP10-SO02 3 / 3 3 / 3 3.90E-01 - 4.20E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.9 --

7440-62-2 Vanadium 5.3E+01 J 1.09E+02 mg/kg VEP10-SO01 6 / 6 6 / 6 6.00E-02 - 7.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

PI-10 7429-90-5 Aluminum 3.1E+04 4.2E+04 mg/kg VEP10-SO01 3 / 3 3 / 3 4.28E+00 - 5.28E+00 3.5E+04 Yes 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.5 --

Subsurface Soil 7440-38-2 Arsenic 1.0E+00 J 1.8E+00 J mg/kg VEP10-SO03 3 / 3 3 / 3 1.50E-01 - 1.80E-01 1.6E+00 Yes 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis

and possible vascular complications 0.08 4.6E-06
7440-47-3 Chromium 2.1E+01 J 2.8E+01 mg/kg VEP10-SO01 3 / 3 3 / 3 9.00E-02 - 1.10E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0002 --
7440-48-4 Cobalt 7.3E+00 1.4E+01 mg/kg VEP10-SO03 3 / 3 3 / 3 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 2.9E+04 3.8E+04 mg/kg VEP10-SO01 3 / 3 3 / 3 1.16E+00 - 1.43E+00 3.8E+04 Yes 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.7 --
7439-96-5 Manganese 2.3E+02 J 8.2E+02 J mg/kg VEP10-SO03 3 / 3 3 / 3 3.80E-01 - 4.70E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --

7440-62-2 Vanadium 8.2E+01 J 1.2E+02 J mg/kg
VEP10-SO01,
VEP10-SO03 3 / 3 3 / 3 6.00E-02 - 8.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- Max

decreased hair cystine
0.3 --

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type Qa. Soil 1.4 5E-06
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater -- --
(3) Regional Screening Levels for Residential Soil (December 2009). Total Risk 1.4 5E-06

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk
CNS = Central Nervous System

Concentration

December

RSL

Adjusted

(2)

Qualifier Qualifier

 Minimum  Maximum

Concentration
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL
Mean 
Ratio

Maximum 
Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Cobalt -- - -- 6 / 6 7.10 23.0 12.3 6.11 17.3 13.0 2 / 6 1.77 16.0 2 / 6 0.77 1.44 1.33 0.94
Copper -- - -- 6 / 6 28.4 74.2 49.1 18.3 64.2 70.0 1 / 6 1.06 53.0 3 / 6 0.93 1.40 0.92 0.70

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Table 14-4
Ecological Risk Assessment Screening Statistics for PI 10 Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of 

Detection
Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance
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PI-10
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil     
(EBS)

Yes Yes

Inorganics No NA

Surface Soil     
(SI)

Yes Yes

SVOCs Yes No N/A
Inorganics Yes Co > RSL, ECO, SSL, 

BKG
acceptable HH risk level; mean concentration < ECO; not 
detected in subsurface soil above SSL and BKG

Cu > ECO, SSL, BKG mean concentration < ECO; < SSL at DAF of 2
Subsurface Soil 

(SI)
Yes Yes

SVOCs Yes No N/A
Inorganics Yes Al > RSL, BKG acceptable HH risk level

As > RSL, SSL, BKG within acceptable HH risk range; < SSL at DAF of 6
Cu > SSL, BKG < SSL at DAF of 2
Fe > RSL, SSL, BKG acceptable HH risk level; attributable to background

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Table 14-5
Decision Tree Summary
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SECTION 15 

PAOC I—Former Power Plant and Mechanics 
Shop 

This section presents the results of the SI performed at PAOC I—Former Power Plant and 
Mechanics Shop within Camp Garcia at the Former VNTR. 

15.1 Conceptual Site Model 
The CSM for PAOC I is based on review of historical information such as records, aerial 
photographs, site inspection documentation and interviews; as well as site-specific data 
collection.  

15.1.1 Site History and Potential Sources of Release 
Records indicate that PAOC I comprises Building 401, a former power plant and mechanics 
shop at Camp Garcia (Figures 15-1 through 15-3). Site visits conducted during the RFI 
(2001), EBS (2002), and SI (2007 and 2009) found no evidence of hazardous material, 
hazardous waste, petroleum, or munitions storage or disposal.  

During the 2007 SI scoping session the building was found to contain no interior structures. 
As shown in Figure 15-3, two doors, one each on the south and west sides of building, were 
identified. Additionally, there were three pipe penetrations through the buildings walls, two 
on the south side of the building and one on the east side of building. Past use of these pipes 
is unknown.  

Based on the above information, the potential sources of a CERCLA-related release are the 
historic boiler- and mechanics-related activities that took place within Building 401. 
Conceptually, releases from these activities would have taken place via discharge through 
pipe penetrations and/or building egress points. Although there are no records of past 
releases at PAOC I and there was no evidence of past releases observed during the site 
visits, the potential presence of CERCLA-related hazardous substances could not be 
confidently ruled out without sample collection due to the nature of the historical activities 
at the site. Therefore, an SI was warranted to determine if a CERCLA-related release 
occurred at the site and, if so, whether it warrants further investigation or action.  

15.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 2001 
(RFI), 2002 (EBS), and 2007 (SI scoping session), 2009 (SI), and on regional information.  

The land at PAOC I is relatively flat, at an elevation of approximately 55 ft amsl; the land 
surrounding PAOC I slopes gently to the south and is relatively open and not routinely 
maintained. 

The soil overlying the bedrock found in borings on PAOC I consists mostly of silts and silty 
sands. At PI 6, refusal was encountered between 24 and 36 ft bgs without having 
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encountered groundwater. For more information on the soils, see Appendix A which 
contains the site-specific soil boring logs.  

Bedrock under PAOC I is part of the KTd formation, which comprises plutonic rocks, 
largely granodiorite and quartz diorite. For more information on the bedrock geology, see 
Section 1.4.6.  

There are no surface water bodies at or immediately adjacent to the site. The closest surface 
water bodies topographically downgradient of the site are Bahia Corcho and Bahia Tapon 
along the coast, approximately 1 mile to the south and southeast, respectively. Based on 
nearby wells, the topographic slope, and the regional groundwater gradient determined by 
the USGS (1989) and confirmed by CH2M HILL within the Camp Garcia area during the 
SI/ESI (2009), groundwater in this area exists within the fractured bedrock and flows in  a 
southerly direction toward the coast, as described in Section 1.4.7 and shown in Figure 24-1.  

15.2 Sampling Approach and Chemical Constituents Identified 
Based on the CSM, the potential sources of a CERCLA-related release are the historic boiler- 
and mechanics-related activities that took place within Building 401. Based on this, it was 
determined that the constituents likely associated with potential releases from Building 401 
are VOCs, SVOCs, PCBs, and inorganics. In addition, it was determined that the most likely 
mechanism of release was through the doors and/or pipe penetrations in the building. 
Therefore, in accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), during the SI, five 
co-located surface soil and subsurface soil samples (SS/SB-01 through SS/SB-05 as shown 
on Figure 15-3) were collected at PAOC I at the following locations concurred upon during 
the ERP Technical Subcommittee site visit in October 2007: 

One co-located surface soil and subsurface soil sample was collected adjacent to each of the 
two doors, one on the south side of the building (SO05) and one of the west side of the 
building (SO02). Additionally, one co-located surface soil and subsurface soil sample was 
collected adjacent to each of the three pipe penetrations, two on south side of building 
(SO01 toward the west end; SO03 toward the center) and one on the east side of the building 
(SO04).  

No reliable PID readings were collected as the instrument readings were unstable likely due 
to the humidity (see Soil Boring Logs, Appendix A). The absence of reliable PID readings at 
the site does not affect the data evaluation for the site because no VOCs were detected in 
any of the 10 samples collected. In addition, no odors were detected and no evidence of 
staining was observed in soil cores; therefore, all soil samples were collected at default 
depths in accordance with the work plan (see Table 2-1 for soil sample depths). All samples 
were analyzed for TCL VOCs, SVOCs, and PCBs; and TAL inorganics.  

Tables 15-1 and 15-2 summarize the constituents detected in PAOC I surface soil and 
subsurface soil samples, respectively, collected during the SI. The tables also identify 
screening criteria exceedances. Raw analytical data for the SI samples are provided in 
Appendix K.  
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15.3 PAOC I Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 15-1 and 15-2). 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information indicates PAOC I, Building 401, was a former power plant and 
mechanics shop. Although there are no records of past releases at the site and there was no 
evidence of past releases observed during the site visit, the potential presence of CERCLA 
hazardous substances could not be confidently ruled out without sample collection due to 
the nature of the historical activities at the site. Sample collection took place during the 2009 
SI. Therefore, the decision analysis proceeds to Step 2.  

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the SI, the following inorganics above the background 
UTLs and non-inorganics were detected by medium: 

Surface Soil 

 VOCs: none detected 

 SVOCs: benzaldehyde, benzo(a)anthracene , bis(2-ethylhexyl)phthalate, chrysene, 
fluoranthene, pyrene 

 Pesticides/PCBs: none detected 

 Inorganics above background UTLs: aluminum, arsenic, calcium, copper, cyanide, iron, 
lead, magnesium, mercury, zinc 

Subsurface Soil 

 VOCs: none detected 

 SVOCs: fluoranthene, pyrene 

 Pesticides/PCBs: none detected 

 Inorganics above background UTLs: none detected 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
There are no records or visual evidence of past releases at PAOC I. However, based on the 
potential source areas at PAOC I (former power plant and mechanics shop), it is assumed 
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that the detected constituent groups (i.e., SVOCs and inorganics) are potentially attributable 
to CERCLA-related releases because they are potentially associated with power plant and 
mechanical activities. Therefore, all detected constituents are further considered in the 
decision analysis process. 

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by medium. 

Surface Soil 

 SVOCs: no exceedances 

 Aluminum: one detection (sample SS03) at a concentration (40,000 mg/kg) above the 
adjusted RSL (7,700 mg/kg) and background UTL (35,000 mg/kg) 

 Arsenic: one detection (sample SS04) at a concentration (2.0 mg/kg) above the RSL (0.39 
mg/kg), the SSL at a DAF of 1 (0.29 mg/kg), and background UTL (1.6 mg/kg) 

 Copper: one detection (sample SS03) at a concentration (84 mg/kg) above the ecological 
screening value (70 mg/kg), the SSL at a DAF of 1 (46 mg/kg), and background UTL (66 
mg/kg) 

 Iron: one detection (sample SS03) at a concentration (40,400 mg/kg) above the adjusted 
RSL (5,500 mg/kg), the SSL at a DAF of 1 (640 mg/kg), and background UTL (38,100 
mg/kg) 

 Zinc: one detection (sample SS03) at a concentration (320 mg/kg) above the ecological 
screening value (120 mg/kg) and background UTL (32 mg/kg) 

Subsurface Soil 

 SVOCs: no exceedances 

As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
PAOC I. The site is approximately 0.04 acre in size whereas a residential lot may be 
approximately 0.75 acre. No chemicals were detected above background and RSLs at 
concentrations exceeding 100 times the screening levels (see Table 15-3). Therefore, no hot 
spots were identified and all soil data were merged in the residential evaluation.  

Three constituents (aluminum, arsenic, and iron) were detected in surface soil samples 
above the human health screening levels and background. 
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 Aluminum was detected in one of five surface soil samples above both the background 
UTL and the adjusted RSL (7,700 mg/kg), at a concentration of 40,000 mg/kg. Based on 
the maximum detected concentration, the HI is 0.5 (see Table 15-3), which is within the 
EPA acceptable level, and aluminum would not be identified as a risk driver. 

 Iron was detected in one of five surface soil samples above both the background UTL 
and the adjusted RSL (5,500 mg/kg), at a concentration of 40,400 mg/kg. Based on the 
maximum detected concentration, the HI is 0.7 (see Table 15-3), which is within the EPA 
acceptable level, and iron would not be identified as a risk driver. 

 Arsenic was detected in one of five surface soil samples above its background UTL and 
its RSL (0.39 mg/kg), at a concentration of 2.0 mg/kg. Based on the maximum detected 
concentration, the HI is 0.09 and the ELCR is 5 x 10-6 (see Table 15-3), which are within 
EPA acceptable levels, and arsenic would not be identified as a risk driver. 

Five additional constituents (antimony, chromium, cobalt, manganese, and vanadium) were 
detected in soil above human health screening levels but below background UTLs. Based on 
the historical source of potential releases identified at the site (see Section 15-1) and the 
environmental conditions on Vieques (see Appendix R), Cr3+  is the expected form of 
chromium at the site, especially considering its detected concentrations are within 
background levels (see Table 15-3). Based on maximum detected concentrations of 
aluminum, iron, arsenic, and the five additional constituents, the cumulative ELCR is   5 x 
10-6 and the maximum target organ-specific HI is 1.0. Consequently, there is not a concern 
for potential cumulative effects from multiple constituents in site soil. 

Ecological Evaluation 
Two inorganics (copper and zinc) exceeded ecological screening values and background 
UTLs in one surface soil sample collected at the site (Table 15-1). Neither of these 
constituents likely poses an unacceptable risk to ecological receptors based upon the 
following: 

 The area evaluated is immediately adjacent to a building, is very small in size, and is 
periodically cleared. Thus, the potential exposures to ecological receptors are minimal and 
food web exposures for upper trophic level receptors (birds and mammals) are not 
evaluated. 

 Copper exceeded the ecological screening value in one of five samples at a maximum 
HQ of 1.20 (Table 15-4). However, the HQ was less than 1 in the field duplicate of this 
sample. In addition, the mean HQ (0.72) was less than 1. 

 Zinc exceeded the ecological screening value in one of five samples at a maximum HQ 
of 2.67 (Table 15-4). However, the HQ was less than 1 in the field duplicate of this 
sample. In addition, the mean HQ (0.79) was less than 1. 

Additional Comparisons 
Three inorganics (arsenic, iron, and copper) were detected in surface soil at concentrations 
above the SSL at a DAF of 1 and background UTL. However, none of these constituents was 
detected in subsurface soil at concentrations above the SSL at a DAF of 1 and background 
UTL. Further, PAOC I is small (less than approximately 50 ft x 25 ft) and soil/groundwater 
data evaluations presented for other sites suggest SSLs at a DAF of 1 are not representative 
predictors of leaching to groundwater (e.g., see PI 4 and SWMU 10). Further, as shown in 
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Table 24-1, neither arsenic nor iron was detected in groundwater downgradient of PAOC I 
(i.e., regional groundwater well VECG-MW01, as shown in Figure 15-1 and Figure 24-1), 
and copper was detected two orders of magnitude or more below the adjusted tapwater 
RSL and MCL. 

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely locations of CERCLA-related releases are doors and pipe penetrations in 
Building 401. Based on this information, soil samples were collected at each of these areas. 
Therefore, the spatial distribution of the samples collected during the SI and resulting data 
indicate the potential source area has been sufficiently characterized. 

15.4 Conclusions and Recommendations 
Table 15-5 summarizes the results of the decision analysis for PAOC I, which indicates there 
has not been a CERCLA-related release at the site that has resulted in contamination of soil 
or groundwater at concentrations that would pose a potentially unacceptable risk to human 
or ecological receptors or leaching concern for groundwater. Therefore, based on the above 
information, no further investigation or action is warranted for PAOC I; a no action decision 
document will be prepared for the site.  

 
 



Surface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND

Semivolatile Organic Compounds (UG/KG)
Benzaldehyde -- 780,000 -- 810 410 UJ 400 UJ 410 J 380 UJ 390 UJ 420 UJ
Benzo(a)anthracene -- 150 -- 10 2.5 J 3.5 J 28 UJ 21 UJ 22 UJ 24 UJ
bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400 110 UJ 68 J 120 J 100 UJ 49 J 120 UJ
Chrysene -- 15,000 -- 1,100 3.4 J 4.7 J 28 UJ 21 UJ 22 UJ 24 UJ
Fluoranthene -- 230,000 -- 160,000 3.4 J 6.0 J 28 UJ 21 UJ 3.0 J 24 UJ
PAH HMW (Total) -- -- 18,000 -- 79 81 126 U 95 U 93 108 U
PAH LMW (Total) -- -- 29,000 -- 95 94 126 U 95 U 91 108 U
Pyrene -- 170,000 -- 120,000 3.7 J 6.3 J 28 UJ 21 UJ 5.1 J 24 UJ

--
Pesticide/Polychlorinated Biphenyls (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000 28,600 26,300 40,000 J 13,900 J 12,600 15,000
Antimony 5.8 3.1 78 0.27 0.25 J 0.13 J 0.11 UJ 0.34 J 4.7 J 1.2 J
Arsenic 1.6 0.39 18 0.29 0.47 J 0.74 0.68 1.2 2.0 0.64
Barium 147 1,500 330 82 97 62 90 74 75 74
Beryllium 0.27 16 40 3.2 0.18 0.17 0.26 0.13 0.10 0.16
Cadmium 2.2 7.0 32 0.38 0.040 J 0.10 0.070 J 0.34 0.20 0.050 J
Calcium 8,840 -- -- -- 4,870 7,270 10,500 J 21,600 J 110,000 5,700
Chromium 72 0.29 64 0.00083 24 19 28 J 19 J 17 23
Cobalt 16 2.3 13 0.49 14 9.6 15 11 6.8 12
Copper 66 310 70 46 53 49 84 J 43 J 30 37
Cyanide 0.33 160 15.8 2.0 0.73 U 0.73 U 0.92 U 0.66 U 0.66 U 0.44 J
Iron 38,100 5,500 -- 640 29,400 28,600 40,400 J 23,400 J 19,500 28,800
Lead 5.4 400 120 27 2.1 4.2 3.6 J 21 J 11 1.8
Magnesium 3,710 -- -- -- 2,870 3,090 5,020 J 3,480 J 15,500 2,030
Manganese 1,630 180 220 57 679 493 664 701 360 861
Mercury 0.057 0.78 0.10 0.57 0.010 J 0.070 0.045 U 0.030 0.030 J 0.010 J
Nickel 22 160 38 48 8.9 7.8 11 8.5 5.9 6.8
Potassium 5,270 -- -- -- 1,460 J 1,470 J 1,780 J 730 J 919 J 1,100 J
Selenium 0.51 39 0.52 0.26 0.52 U 0.52 U 0.57 U 0.20 J 0.49 0.54 U
Silver 0.22 39 560 1.6 0.10 U 0.020 J 0.11 U 0.080 J 0.040 J 0.11 U
Sodium 1,590 -- -- -- 142 169 242 J 166 J 243 143
Vanadium 144 39 130 180 106 93 133 J 84 J 80 118
Zinc 32 2,400 120 680 30 41 67 J 320 J 65 16

Notes:

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

VEPI-SO05

VEPI-SS05-01-0209

02/24/09

VEPI-SO02

VEPI-SS02-01-0209

02/24/09

VEPI-SO04

VEPI-SS04-01-0209

02/24/0902/24/09

VEPI-SS03P-01-0209

02/24/09

Table 15-1

PAOC I 

Vieques, Puerto Rico

VEPI-SO03VEPI-SO01
Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)
VEPI-SS03-01-0209VEPI-SS01-01-0209

02/24/09
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Subsurface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- ND ND ND ND ND

Semivolatile Organic Compounds (UG/KG)
Fluoranthene -- 230,000 160,000 21 UJ 21 UJ 21 UJ 1.9 J 24 UJ
Pyrene -- 170,000 120,000 21 UJ 21 UJ 21 UJ 3.2 J 24 UJ

Pesticide/Polychlorinated Biphenyls (UG/KG)
No Detections -- -- -- ND ND ND ND ND

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000 10,600 13,400 8,580 15,600 9,700
Antimony 5.8 3.1 0.27 0.086 UJ 0.081 UJ 0.087 UJ 0.060 J 0.020 J
Arsenic 1.6 0.39 0.29 0.44 0.65 0.44 J 0.50 0.38 J
Barium 147 1,500 82 42 52 40 55 45
Beryllium 0.27 16 3.2 0.10 0.12 0.090 0.13 0.11
Cadmium 2.2 7.0 0.38 0.030 J 0.050 J 0.030 J 0.040 J 0.030 J
Calcium 8,840 -- -- 3,380 4,990 3,620 5,850 3,220
Chromium 72 0.29 0.00083 21 21 21 23 20
Cobalt 16 2.3 0.49 10 9.7 6.8 10 7.9
Copper 66 310 46 39 40 29 60 35
Cyanide 0.89 160 2.0 0.66 U 0.66 U 0.26 J 0.66 U 0.73 U
Iron 38,100 5,500 640 24,000 25,100 23,600 28,900 23,100
Lead 3.3 400 27 0.96 2.3 0.97 1.9 0.91
Magnesium 3,710 -- -- 2,310 2,940 1,820 3,550 2,240
Manganese 1,630 180 57 362 452 330 376 379
Nickel 22 160 48 6.0 7.0 5.2 7.2 5.5
Potassium 2,000 -- -- 536 J 712 J 514 J 718 J 535 J
Sodium 2,250 -- -- 241 378 156 355 211
Vanadium 144 39 180 104 106 103 118 97
Zinc 32 2,400 680 14 29 14 20 15

Notes:

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

VEPI-SO05
Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL            
(DAF=1)

VEPI-SB05-46-0209

02/24/09

VEPI-SO01

VEPI-SB01-46-0209

02/24/09

VEPI-SO02

VEPI-SB02-46-0209

02/24/09 02/24/09

VEPI-SO04

VEPI-SB04-46-0209

02/24/09

Table 15-2

PAOC I 

Vieques, Puerto Rico

VEPI-SO03

VEPI-SB03-46-0209

ES051710192043TPA / 10160001 Page 1 of 1



Table 15-3
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: PAOC-I

Media: Surface Soil, Subsurface Soil
Historical Function: Former Power Plant and Mechanics Shop

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds December Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background RSL Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits KTd KTd Adjusted 100x SL Toxicity Value Toxicity Value

(1) (2) (3) (3)

PAOC-I 7429-90-5 Aluminum 1.3E+04 4.00E+04 J mg/kg VEPI-SO03 5 / 5 5 / 5 1.62E+00 - 2.54E+00 3.5E+04 Yes 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.5 --
Surface Soil 7440-36-0 Antimony 1.3E-01 J 4.70E+00 J mg/kg VEPI-SO04 5 / 5 1 / 5 1.00E-02 - 2.00E-02 5.8E+00 No 3.1E+00 nc No -- 3.1E+01 -- -- Max Longevity, blood 0.2 --

7440-38-2 Arsenic 4.7E-01 J 2.00E+00 mg/kg VEPI-SO04 5 / 5 5 / 5 1.10E-01 - 1.70E-01 1.6E+00 Yes 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.09 5.1E-06

7440-47-3 Chromium 1.7E+01 2.78E+01 J mg/kg VEPI-SO03 5 / 5 5 / 5 7.00E-02 - 1.10E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0002 --
7440-48-4 Cobalt 6.8E+00 1.45E+01 mg/kg VEPI-SO03 5 / 5 5 / 5 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.6 3.9E-08
7439-89-6 Iron 2.0E+04 4.04E+04 J mg/kg VEPI-SO03 5 / 5 5 / 5 4.40E-01 - 6.90E-01 3.8E+04 Yes 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.7 --
7439-96-5 Manganese 3.6E+02 8.61E+02 mg/kg VEPI-SO05 5 / 5 5 / 5 2.90E-01 - 4.50E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.5 --
7440-62-2 Vanadium 8.0E+01 1.33E+02 J mg/kg VEPI-SO03 5 / 5 5 / 5 5.00E-02 - 7.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.3 --

PAOC-I 7429-90-5 Aluminum 8.6E+03 1.6E+04 mg/kg VEPI-SO04 5 / 5 5 / 5 1.79E+00 - 2.11E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Subsurface Soil 7440-38-2 Arsenic 3.8E-01 J 6.5E-01 mg/kg VEPI-SO02 5 / 5 4 / 5 1.20E-01 - 1.40E-01 1.6E+00 No 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

7440-47-3 Chromium 2.0E+01 2.3E+01 mg/kg VEPI-SO04 5 / 5 5 / 5 4.00E-02 - 9.00E-02 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --
7440-48-4 Cobalt 6.8E+00 1.0E+01 mg/kg VEPI-SO01 5 / 5 5 / 5 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 2.3E+04 2.9E+04 mg/kg VEPI-SO04 5 / 5 5 / 5 4.90E-01 - 5.70E-01 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 3.3E+02 4.5E+02 mg/kg VEPI-SO02 5 / 5 5 / 5 1.90E-01 - 3.60E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 9.7E+01 1.2E+02 mg/kg VEPI-SO04 5 / 5 5 / 5 3.00E-02 - 6.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type KTd Soil 0.998 5E-06
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater -- --
(3) Regional Screening Levels for Residential Soil (December 2009). Total Risk 0.998 5E-06

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk
CNS = Central Nervous System

Qualifier Qualifier

 Minimum  Maximum

Concentration Concentration

ES051710192043TPA / 10160001 Page 1 of 1



Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL
Mean 
Ratio

Maximum 
Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Copper -- - -- 5 / 5 30.2 84.0 50.5 20.8 70.3 70.0 1 / 5 1.20 66.0 1 / 5 0.77 1.27 1.00 0.72
Zinc -- - -- 5 / 5 15.6 320 94.3 127 216 120 1 / 5 2.67 32.0 3 - 5 2.95 10.0 1.80 0.79

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Table 15-4
Ecological Risk Assessment Screening Statistics for PAOC I Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of 

Detection
Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance
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Decision Tree Summary

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil     
(SI)

Yes Yes

SVOCs Yes No N/A
Inorganics Yes Al > RSL, BKG acceptable HH risk level

As > RSL, SSL, BKG within acceptable HH risk range; not detected in subsurface 
soil above SSL and background

Cu > ECO, SSL, BKG mean concentration < ECO; not detected in subsurface soil 
above SSL and background

Fe > RSL, SSL, BKG acceptable HH risk level; not detected in subsurface soil 
above SSL and background

Zn > ECO, BKG mean concentration < ECO
Subsurface Soil 

(SI)
Yes Yes

SVOCs Yes No N/A

Table 15-5

PAOC I 

Vieques, Puerto Rico

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium
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FIGURE 15-1
PAOC I Sample Locations, 

1983 Aerial Photograph
Site Inspection/Expanded Site Inspection Report
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FIGURE 15-2
PAOC I 1994 Aerial Photograph
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FIGURE 15-3
PAOC I Photograph of Building 401

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites 
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SECTION 16 

PAOC L—Former Paint and Transformer 
Storage Area 

This section presents the results of the SI/ESI performed at PAOC L—Former Paint and 
Transformer Storage Area.  

16.1 Conceptual Site Model 
The CSM for PAOC L is based on review of historical information such as records, aerial 
photographs, site inspection documentation, and interviews; as well as site-specific data 
collection.  

16.1.1 Site History and Potential Sources of Release 
PAOC L, located within Camp Garcia, was initially identified as a potential site in 2000 as 
part of the Description of Current Conditions site reconnaissance (CH2M HILL, 2001). 
Historical information suggests the site was used to store paint and transformers. While the 
building is no longer in use, the structure still exists. As shown in Figure 16-1, it is a small 
(approximately 11 ft × 13 ft), single room, concrete block building. Based on aerial 
photographs, the structure was built sometime after 1985.  

No evidence of PCBs, hazardous materials, hazardous waste, petroleum, or munitions 
storage or disposal was evident during the 2000 reconnaissance (Description of Current 
Conditions recon), the 2002 reconnaissance (EBS), the 2006 sampling effort (PA/SI), or the 
2009 sampling effort (ESI). While there was no observable evidence of a release during 
historical site visits, a PA/SI (2006) was performed due to past storage of paints and 
transformers.  

During the PA/SI, co-located surface soil and subsurface soil samples were collected from 
four locations (SS/SB-01 through SS/SB-04) around the perimeter of the building (Figure 16-
2). The southernmost boring (SB01) was finished as a monitoring well (MW01).  

Pesticide data collected at multiple Vieques sites show that while the concentrations of 
pesticides vary within and across sites, the concentration of any particular pesticide in any 
particular sample is generally similar to that found at other sites, with the exception of one 
site, PAOC L. While the concentrations of individual pesticides across multiple sites (other 
than PAOC L) vary from less than 1 micrograms per kilogram (g/kg) to over 1,000 g/kg, 
pesticide concentrations more than an order of magnitude higher than at any other site (i.e., 
up to 67,000 g/kg) were detected in the PA/SI surface soil samples collected at PAOC L. It 
is certainly possible that the pesticide concentrations in the PA/SI surface soil samples were 
consistent with normal, legal application. Further, there is no historical information that 
suggests the building at PAOC L was used to store pesticides. However, because the 
structure was used to store chemicals (i.e., paints) and because the pesticide concentrations 
at this location were an order of magnitude higher than any other site, the Navy took the 
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conservative approach to consider the pesticide concentrations detected in surface soil at 
PAOC L during the PA/SI to be associated with a potential CERCLA-related release. 

The conclusion of the Final PA/SI Report was that refinement of the spatial distribution of 
potentially CERCLA-related pesticide releases in surface soil was warranted. The subsurface 
soil pesticide concentrations detected during the PA/SI were comparable to those consistent 
with normal, legal application; therefore, no additional subsurface soil pesticide 
concentration delineation was necessary. An additional round of groundwater sampling to 
confirm the PA/SI Report conclusion of no action for groundwater was also deemed 
warranted. 

16.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 2000 
(Site Reconnaissance), 2002 (EBS), as well as the 2006 (PA/SI), and 2009 (ESI), and regional 
information.  

The site slopes very gently to the southwest, with the highest elevation at about 72 ft amsl. 
The land around PAOC L is cleared periodically as part of routine maintenance activities. 

Soils at PAOC L consist mostly of silty sand with some gravel. For more details on the 
unconsolidated material overlying bedrock, see the site-specific boring logs in Appendix A 
of this SI/ESI Report and Appendix D of the Final PA/SI (CH2M HILL 2008).  

Bedrock at the site was encountered at approximately 14 ft bgs. Bedrock below PAOC L is of 
the KTd formation, which consists of plutonic rocks, largely granodiorite and quartz diorite. 
This was confirmed in the bedrock monitoring well boring for EPAL-MW01. For more 
information on the bedrock geology, see Section 1.4.6. 

There are no surface water bodies at or immediately adjacent to the site. The closest surface 
water bodies topographically downgradient of the site are Bahia Corcho and Bahia Tapon 
along the coast, approximately 1 mile to the south and southeast, respectively. Based on 
nearby wells, the topographic slope, and the regional groundwater gradient determined by 
the USGS (1989) and confirmed by CH2M HILL within the Camp Garcia area during the 
SI/ESI (2009), groundwater in this area exists within the fractured bedrock and flows in  a 
southerly direction toward the coast, as described in Section 1.4.7 and shown in Figure 24-1. 
The 14 ft of soil and weathered rock that exists over bedrock at the site is unsaturated, based 
on the soil borings done during the PA/SI and ESI and the depth to water in the monitoring 
well (between 25 and 28 ft bgs).  

16.2 Sampling Approach and Chemical Constituents Identified 
PA/SI Soil Sampling 

As noted previously, co-located surface soil and subsurface soil samples were collected from 
four locations (SS/SB-01 through SS/SB-04) around the perimeter of the building (Figure 16-
2). All soil samples were analyzed for TCL VOCs, SVOCs, pesticides, and PCBs; and TAL 
inorganics. 

PA/SI Groundwater Sampling 

The groundwater sample collected from MW01 was analyzed for TCL VOCs, SVOCs, 
pesticides, and PCBs; and TAL total and dissolved inorganics. 
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Initial ESI Soil Sampling 

In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), eight surface soil samples 
(SS05 through SS12, as shown on Figure 16-2) were collected further out from the building 
than the initial PA/SI (2006) samples. This outer ring of surface soil samples was analyzed 
for TCL pesticides in order to delineate the extent of the elevated levels of pesticides in 
surface soil. All samples were collected from 0 to 1 ft bgs (see Table 2-1 for soil sample 
depths).   

Evaluation of the outer ring of surface soil samples showed that the concentrations of the 
pesticides detected during the PA/SI so much higher than the normal-use range (i.e., DDD, 
DDE, and DDT) were within the normal-use range in the samples collected from the outer 
ring. DDD went from a high of 940 g/kg adjacent to the building to a high of 7 g/kg 
further out. Similarly, DDE went from a high of 3,400 g/kg to a high of 820 g/kg, and 
DDT went from a high of 67,000 g/kg to a high of 390 g/kg.  

Initial ESI Excavation Activities 

Based on the above information, as well as the finding from the PA/SI Report that the 
subsurface soil pesticide concentrations at the site are within the normal-use pesticide 
concentration range, the Navy proposed and EPA and EQB concurred that it would be 
beneficial to remove the soil at PAOC L that contained the elevated pesticide concentrations 
(i.e., non-normal-use concentrations). The advantages of performing this work as part of the 
ESI were: (1) excavation equipment was already onsite doing similar work at other sites; (2) 
the area containing the elevated pesticide concentrations was very small; (3) soil posing a 
potentially unacceptable risk could be removed from the site (i.e., immediate risk 
reduction); and (4) determinations for the site could then be made in the ESI Report by 
excluding the PA/SI surface soil data that would likely show an unacceptable risk that 
would have to be reduced or managed in the future. It was further concurred that following 
this soil removal, additional soil samples from the bottom of the excavation would be 
collected at the approximate locations of the PA/SI samples to confirm the remaining 
pesticide concentrations are within the normal-use range. 

Based on the above, soil was excavated to a depth of 2 ft bgs on all sides of the building out 
to or just beyond the outer ring of surface soil samples that contained pesticide 
concentrations in the normal-use range, as shown in Figure 16-2.     

Initial Confirmatory ESI Soil Sampling 

Following the initial excavation, four confirmatory soil samples were collected (SB13 
through SB16, as shown in Figure 16-2). These samples were collected from the first 6 inches 
below the bottom of the excavation (i.e., 2 to 2.5 ft bgs), in accordance with the sampling 
logic applied to other sites where a potential contaminant source was removed (e.g., PI 7). 
All samples were analyzed for pesticides. Evaluation of the pesticide data for the four soil 
samples suggested sufficient soil had been removed from the northern and western sides of 
the building, but that additional soil removal was warranted around the southern and 
eastern sides of the building. 

Additional ESI Excavation Activities 

Based on the above information, an additional 2 ft of soil was excavated to a total depth of 4 
ft bgs on the southern and eastern sides of the building, as shown in Figure 16-2. In order to 
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conduct the excavation in a safe manner, monitoring well MW01 was abandoned prior to 
the additional excavation. The well had been sampled during the ESI prior to its 
abandonment. 

Final Confirmatory ESI Soil Sampling 

Following the additional excavation activities, two additional confirmatory soil samples 
were collected (SB17 and SB18, as shown in Figure 16-2) to replace samples SB14 and SB15 
that were removed as part of the additional excavation. Like the previous confirmatory soil 
samples, these soil samples were collected from the first 6 inches below the bottom of the 
excavation (i.e., 4 to 4.5 ft bgs). All samples were analyzed for pesticides. Evaluation of the 
pesticide data for the two new confirmatory soil samples suggested sufficient soil had been 
removed from the southern and eastern sides of the building.  

Appendix I (Photodocumentation of Site Field Work) shows the contaminated soil removal 
activities, and the post-removal site conditions. Soil with pesticides and concrete were 
disposed of at the Peñuelas Valley Landfill in Peñuelas, Puerto Rico. Additionally, minor 
scrap metal (metal pipe, etc.) identified on the site was transported to the Navy Central 
Processing Center (CPC) for disposal. For more details regarding the disposal of debris and 
soil, see Investigation-Derived Waste Disposal Information, Appendix J.2. 

ESI Groundwater Sampling 

A groundwater sample was collected from monitoring well MW01, to determine if a second 
round of groundwater data would confirm the results of the PA/SI (2006), and that no 
action is necessary for groundwater. The sample was analyzed for TCL VOCs, SVOCs, 
pesticides, PCBs, and TAL total and dissolved inorganics. For more information on the ESI 
groundwater sampling, see Appendix D (Well Development Logs) and Appendix E 
(Groundwater Sampling Data Sheets).  

Tables 16-1 through 16-3 summarize the constituents detected in PAOC L surface soil, 
subsurface soil, and groundwater samples, respectively. Briefly, the data show that a VOC 
and several SVOCs, pesticides, and inorganics were detected in surface soil; several 
pesticides and inorganics were detected in subsurface soil; and several VOCs and inorganics 
were detected in groundwater. 

Tables 16-1 through 16-3 summarize the constituents detected in PAOC L surface soil, 
subsurface soil, and groundwater samples, respectively, collected during the PA/SI and ESI. 
The tables also identify screening criteria exceedances. Raw analytical data for the PA/SI 
(2006) samples are provided in Appendix O of the Final PA/SI (2008). Raw analytical data 
for the ESI samples are provided in Appendix K of this SI/ESI Report.  

16.3 PAOC L Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 16-1 through 16-3). 

Step 1: Is the site potentially CERCLA-eligible? 

Historical information suggests the site was a former paint and transformer storage 
building. Although there are no records of past releases at the site and there was no 
evidence of past releases observed during the site visits, the concentrations of pesticides in 
surface soil detected during the PA/SI were conservatively considered potentially 
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attributable to a CERCLA-related release. Therefore, the decision analysis proceeds to Step 
2. 

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 

PA/SI (2006) 

Appendix N, Section N.18 of the Final PA/SI Report (CH2M HILL 2008) discusses the 
evaluation of the PAOC L data quality. As detailed in Section N.18, the PAOC L data are 
acceptable for use in evaluating aspects of environmental conditions at PAOC L, including 
whether a CERCLA-related release has occurred and, if so, whether it warrants further 
investigation or action.  

ESI (2009) 

Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 

As discussed in Section 16.2, soil removal activities occurred at PAOC L during the ESI. The 
soil removal resulted in removal of soil at some of the historical and interim confirmatory 
soil sample locations. Based on the soil removal activities, the soil samples that best 
represent current (i.e., post-excavation) site conditions are the boundary and near-boundary 
samples shown in Figure 16-3. The data from these samples are utilized in the decision 
analysis process. Data for soil samples SS/SB01, SS02, SS03, SS/SB04, SB14, and SB15 are not 
included in the decision analysis process because they do not represent post-excavation site 
conditions. 

For the applicable samples collected during the PA/SI (2006) and the ESI (2009), the 
following inorganics above background UTL and non-inorganics were detected by sampling 
event and by medium: 

PA/SI (2006) Subsurface Soil 

 VOCs: none detected 

 SVOCs: none detected 

 Pesticides: 4,4’-DDE, 4,4’-DDT, endosulfan I 

 PCBs: none detected 

 Inorganics above background UTLs: calcium, lead, magnesium, potassium, selenium, 
and zinc 

PA/SI (2006) Groundwater 

 VOCs: chloroform, TCE 

 SVOCs: none detected 

 Pesticides: none detected 
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 PCBs: none detected 

 Total inorganics above background (EPAN MW02): aluminum, chromium, cobalt, 
copper, iron, manganese, nickel, potassium, and selenium 

 Dissolved inorganics above background (EPAN MW02): barium, chromium, cobalt, 
manganese, nickel, potassium, selenium, and vanadium 

ESI (2009) Surface Soil 

 Pesticides: 4,4'-DDD, 4,4’-DDE, 4,4’-DDT, alpha-chlordane, dieldrin, endosulfan I, 
endosulfan sulfate, endrin aldehyde, gamma-chlordane, methoxychlor 

ESI (2009) Subsurface Soil 

 Pesticides: 4,4'-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin 

ESI (2009) Groundwater 

 VOCs: acetone, benzene, carbon disulfide, vinyl chloride 

 SVOCs: none detected 

 Pesticides: none detected 

 PCBs: none detected 

 Total inorganics above background (EPAN MW02): aluminum, antimony, arsenic, 
chromium, cobalt, iron, lead, manganese, nickel, potassium, selenium, vanadium, and 
zinc 

 Dissolved inorganics above background (EPAN MW02): antimony, arsenic, barium, 
iron, manganese, nickel, potassium, selenium, vanadium, and zinc 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 

Constituent groups VOCs, SVOCs, and inorganics may be associated with paints historically 
stored at the site. Therefore, they are considered further in the decision analysis process as 
potentially being associated with a CERCLA-related release. As noted previously, soil 
removal was conducted during the ESI to eliminate pesticide concentrations potentially 
indicative of a CERCLA-related release. Pre- and post-excavation soil samples were 
collected to ensure the residual pesticide concentrations are consistent with the 
concentrations indicative of normal pesticide use (i.e., comparable to pesticide 
concentrations detected at other sites across east Vieques). Soil removal continued until the 
boundary sample concentrations (surface and subsurface soil) were found to be indicative of 
normal pesticide use and not a CERCLA-related release (see Appendix O and Pesticides and 
Herbicides under Section 1.1.1). Therefore, although the SI/ESI SAP stated that the PAOC L 
pesticide data would be evaluated in Step 5 of the decision analysis, this approach was 
based on the assumption that no soil removal was going to take place during the ESI. 
However, upon collection and analysis of the ESI pesticide data, the ERP Technical 
Subcommittee concurred upon a revised approach for PAOC L whereby the soil containing 
the elevated pesticide concentrations observed during the PA/SI would be excavated and 
confirmatory samples collected. Therefore, it is appropriate to compare the residual 
pesticide concentrations to the range of pesticide concentrations attributable to normal 
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pesticide application rather than necessarily via Step 5. The samples representative of post-
excavation concentrations are: 

 Surface Soil – SS05, SS06, SS07, SS08, SS09, SS10, SS11, SS12, as shown in Figure 16-3 

 Subsurface Soil – SB02, SB03, SB13, SB16, SB17, SB18, as shown in Figure 16-3 

Because the pesticide concentrations (Table 16-1) in the applicable post-excavation soil 
samples (i.e., representative of post-excavation conditions) are comparable to the normal-
use range of pesticide concentrations (Table O-1), they are not considered further in the 
decision analysis process. For example, 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were detected in 
PAOC L post-excavation surface soil samples at concentrations between 2.2 g/kg and 6.6 
g/kg (4,4’-DDD), 58 g/kg and 820 g/kg (4,4’-DDE), and 24 g/kg and 390 g/kg (4,4’-
DDT) which are similar to the concentrations detected at other sites across east Vieques (i.e., 
0.16 g/kg to 26 g/kg for 4,4’-DDD; 0.08 g/kg to 1,200 g/kg for 4,4’-DDE; and 0.30 
g/kg to 990 g/kg for 4,4’-DDT). This is consistent with the approach taken for other east 
Vieques sites with comparable pesticide concentrations. Evaluation of the historical (PA/SI) 
pesticide data, as well as data for historical samples eliminated by the soil removal, is 
presented in Section 18 of the Final PA/SI Report (CH2M HILL, 2008). 

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 

In this step of the decision analysis, the CERCLA-related constituent data identified in Step 
4 for the applicable post-excavation soil samples are compared to the screening criteria 
described in Section 1 and shown on the detection tables. Those constituents that exceed one 
or more criteria (and background for inorganics) are listed below by medium. 

PA/SI (2006) Subsurface Soil 

 Lead: one detection (sample SB02) at a concentration (79 mg/kg) above the SSL at a DAF 
of 1 (27 mg/kg) and background UTL (3.3 mg/kg) 

PA/SI (2006) Groundwater 

 Chloroform: detected at a concentration (0.49 g/L) above the tap water RSL (0.19 g/L) 

 Chromium (total and dissolved): detected at concentrations (4.3 g/L total and 0.66 
g/L dissolved) above the adjusted tap water RSL (0.043 g/L) and background (3.6 
g/L total and non-detect dissolved) 

 Selenium (total and dissolved): detected at concentrations (22 g/L total and 23 g/L 
dissolved) above the adjusted tap water RSL (18 g/L) and background (non-detect) 

ESI (2009) Groundwater 

 Vinyl chloride: detected at a concentration (0.065 g/L) above the tap water RSL (0.016 
g/L) 

 Arsenic (total and dissolved): detected at concentrations (5.0 g/L total and 5.8 g/L 
dissolved) above the tap water RSL (0.045 g/L) and background (non-detect) 

 Chromium (total): detected at a concentration (11 g/L) above the tap water RSL (0.043 
g/L) and background (3.6 g/L) 
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 Manganese (total): detected at a concentration (124 g/L) above the adjusted tap water 
RSL (88 g/L) and background (8 g/L) 

As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 

Soil 

As a conservative approach, risk estimates were prepared for a future residential scenario at 
PAOC L. The site is approximately 0.2 acre in size whereas a residential lot may be 
approximately 0.75 acre. No chemicals in soil were detected above background and RSLs at 
concentrations exceeding 100 times the screening levels (see Table 16-4). In fact, no 
constituents were detected in surface or subsurface soil above both human health screening 
levels and background levels. Therefore, no hot spots were identified and all soil data were 
merged in the residential evaluation.  

Seven constituents (aluminum, arsenic, chromium, cobalt, iron, manganese, and vanadium) 
were detected in surface or subsurface soil above human health screening levels but below 
background UTLs. Based on the historical source of potential releases identified at the site 
(see Section 16-1) and the environmental conditions on Vieques (see Appendix R), the form 
of chromium expected to be present at the site is Cr3+, especially considering its detected 
concentrations are within background levels. Based on maximum detected concentrations of 
the seven constituents, the cumulative ELCR is 2 x 10-6 and the maximum target organ-
specific HI is 0.6 (see Table 16-4). Consequently, there is not a concern for potential 
cumulative effects from multiple constituents in site soil. 

It should be noted that once the area is backfilled with soil, the locations of the post-
excavation soil samples would be at depths of between 2 and 4 feet bgs, which would be 
below depths considered to have the potential for ecological exposures (0-1 ft). 

Groundwater 

Two organics (chloroform and vinyl chloride) and four inorganic constituents were detected 
in groundwater at concentrations above the human health screening levels and background 
levels (for inorganics) (see Table 16-4). However, none was detected above its MCL. 

 Chloroform was detected above its RSL (0.19 g/L) in one of two samples at a 
concentration of 0.49 g/L. Based on the maximum detected concentration, the HI is 
0.004 and the ELCR is 3 x 10-6, which are within EPA acceptable levels. Therefore, 
chloroform would not be identified as a risk driver. 

 Vinyl chloride was detected above its RSL (0.016 g/L) in one of two samples at a 
concentration of 0.065 g/L. Based on the maximum detected concentration, the HI is 
0.0009 and the ELCR is 4 x 10-6, which are within EPA’s acceptable levels. Therefore, 
vinyl chloride would not be identified as a risk driver. In addition, detected 
concentration is nearly two orders of magnitude less than the MCL (2 g/L). 
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 Arsenic was detected above its RSL (0.045 g/L) in one of two samples (based on total 
results) and one of two samples (based on dissolved results). The maximum detected 
concentrations of arsenic (total and dissolved) were 5 g/L and 5.8 g/L, respectively. 
Based on the maximum detected (“total”) concentration, the HI is 0.5 and the ELCR is 1 
x 10- 4. However, arsenic concentrations are below the MCL (10 g/L). Further, no 
arsenic concentrations above background were detected in soil. Therefore, the arsenic 
concentrations detected in groundwater are attributable to background. 

 Chromium was detected above its RSL (0.043 g/L based on Cr6+) in all samples (total 
and dissolved), at a maximum concentration of 11 g/L; detected concentrations are less 
than the MCL (100 g/L). Based on the maximum “total” concentration and the 
expected form of chromium (Cr3+) at the site, the HI is 0.0002, which is within the EPA 
acceptable level, and chromium would not be identified as a risk driver. Additionally, 
all chromium detections in soil are below the background UTL, which indicates that the 
presence of chromium in groundwater is attributable to background. 

 Manganese was detected above its adjusted RSL (88 g/L) in one of two samples (based 
on total results); dissolved results were below the adjusted RSL. Based on the maximum 
detected concentration (124 g/L), the HI is 0.1, which is within the EPA acceptable 
level. Therefore, manganese would not be identified as a risk driver. Further, no 
manganese concentrations above background were detected in soil. Therefore, the 
manganese concentration detected in groundwater is attributable to background. 

 Selenium was detected above its adjusted RSL (18 g/L) in one of two samples (based 
on total results) and one of two samples (based on dissolved results). The maximum 
detected concentrations were of 22 g/L (based on total results) and 23 g/L (based on 
dissolved results). Based on the maximum detected “total” concentration, the HI is 0.1, 
which is within the EPA acceptable level. Therefore, selenium would not be identified as 
a risk driver. In addition, selenium concentrations are below the MCL (50 g/L).  

Based on the above EPCs for chloroform, vinyl chloride, arsenic, chromium, manganese, 
and selenium, the cumulative groundwater ELCR is 1 x 10-4 and the maximum target organ-
specific HI is 0.5 (see Table 16-4). Because the cumulative ELCR and target organ-specific 
HIs do not exceed EPA acceptable levels, effects from multiple chemicals in groundwater 
are not a concern. Although the arsenic ELCR is 1 x 10-4, the maximum detected 
concentration is below its MCL. Further, arsenic, the primary contributor to the ELCR, is 
attributable to background. 

Cumulative Soil and Groundwater 

Potential cumulative risks from both residential soil and groundwater exposures were 
evaluated. As indicated on Table 16-4, the cumulative ELCR is 1 x 10-4 (driven by arsenic in 
groundwater) and the maximum target organ-specific HI is 0.8. Because the cumulative 
ELCR and target organ-specific HIs do not exceed EPA acceptable levels, effects from 
multiple chemicals in soil and groundwater are not a concern. As noted previously, the 
arsenic in groundwater is attributable to background. 

Additional Comparisons 

Two inorganics (lead and selenium) were detected at concentrations above the SSLs at a 
DAF of 1 and background UTLs. However, total lead was detected in groundwater below its 
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action level and no dissolved lead was detected in groundwater. Further, selenium was 
detected in groundwater below its MCL. This information suggests the SSLs at a DAF of 1 
are not representative of inorganics leaching through soil to groundwater at the site. At a 
DAF of 3, the lead and selenium concentrations do not exceed the SSLs. 

It is also important to note that only a single well was installed and used to represent 
background inorganics concentrations in groundwater for PAOC L. In actuality, 
background is represented by a range of concentrations because environmental media are 
not homogeneous. Therefore, the data from the background well for PAOC L (EPAN 
MW02) represent a single point within that range of background concentrations for each 
inorganic constituent. Most importantly, the second (ESI) round of data is comparable to the 
first (SI) round, and no concentrations exceeded MCLs in either round. 

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 

The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely source of CERCLA-related releases is the former paint storage and potential 
spills of pesticides at the site. Based on this information, soil removal activities were 
conducted and surface and subsurface soil samples were collected to confirm residual 
pesticide concentrations are comparable to those considered to be due to normal pesticide 
use. In addition, two rounds of groundwater data have been collected at the site and the 
resulting data show good comparability between the two events. Therefore, the temporal 
and spatial distribution of the samples collected during the SI and ESI and resulting data 
indicate the potential source area has been removed and the residual concentrations 
sufficiently characterized. 

16.4 Conclusions and Recommendations 
Table 16-5 summarizes the results of the decision analysis for PAOC L, which indicates that 
the area of surface and subsurface soil containing pesticide concentrations potentially 
attributable to a CERCLA-related release has been removed and that the residual soil 
concentrations are consistent with the concentrations attributable to normal pesticide use. 
Therefore, no further action is necessary for PAOC L; the soil from the road expansion 
activities will be used to backfill the excavation at PAOC L (see Section 21) and a no further 
action decision document will be prepared for the site. 

 



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- 6,100,000 -- 4,500 10 U 10 U 4.0 J 10 U 12 U NA NA NA NA NA

Semivolatile Organic Compounds (UG/KG)
Acetophenone -- 780,000 -- 1,100 120 J 360 U 340 U 370 U 350 UJ NA NA NA NA NA
Benzo(a)anthracene -- 150 -- 10 76 J 360 U 340 U 370 U 350 UJ NA NA NA NA NA
Benzo(a)pyrene -- 15 -- 240 73 J 360 U 340 U 370 U 350 UJ NA NA NA NA NA
Benzo(k)fluoranthene -- 1,500 -- 350 74 J 360 U 340 U 370 U 350 UJ NA NA NA NA NA
Chrysene -- 15,000 -- 1,100 78 J 360 U 340 U 370 U 350 UJ NA NA NA NA NA
Fluoranthene -- 230,000 -- 160,000 120 J 74 J 340 U 110 J 350 UJ NA NA NA NA NA
Pyrene -- 170,000 -- 120,000 120 J 360 U 340 U 110 J 350 UJ NA NA NA NA NA
PAH HMW (Total) -- -- 18,000 --
PAH LMW (Total) -- -- 29,000 --

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- 2,000 583 66 6.0 NJ 24 17 U 3.7 NJ 940 J 3.8 U 4.2 R 6.5 3.4 U 2.2 J
4,4'-DDE -- 1,400 114 47 930 1,400 3,400 670 J 2,300 72 66 170 58 430
4,4'-DDT -- 1,700 100 67 910 2,800 530 300 J 67,000 24 54 40 35 230
alpha-Chlordane -- 1,600 11 140 1.8 UJ 1.8 U 8.7 U 1.9 UJ 180 U 3.2 U 3.0 U 3.1 U 2.9 U 1.7 J
Dieldrin -- 30 10.5 0.170 3.5 U 3.6 U 17 U 0.79 J 350 U 3.8 U 3.5 U 3.8 3.4 U 2.0 J
Endosulfan I -- 37,000 6.32 3,000 1.8 UJ 1.8 U 8.7 U 1.9 UJ 180 U 2.6 U 2.4 U 2.4 U 2.3 U 2.4 U
Endosulfan sulfate -- 37,000 6.32 3,000 3.5 UJ 3.6 U 17 U 3.7 UJ 350 U 3.8 U 3.5 U 3.7 U 3.4 U 3.7 U
Endrin -- 1,800 1.95 81 0.78 J 3.6 U 17 U 3.7 UJ 350 U 3.8 U 3.5 U 3.7 U 3.4 U 3.7 U
Endrin aldehyde -- 1,800 1.95 81 3.5 UJ 3.6 U 17 U 3.7 UJ 350 U 3.8 U 3.5 U 3.7 U 3.4 U 3.7 U
gamma-Chlordane -- 1,600 11 140 1.8 U 1.8 U 8.7 U 1.9 UJ 180 U 2.9 U 2.7 U 2.8 U 2.6 U 2.8 U
Methoxychlor -- 31,000 500 2,200 18 UJ 18 U 87 U 19 UJ 1,800 U 20 U 18 U 19 U 18 U 19 U

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000 8,630 9,080 10,800 8,740 8,990 NA NA NA NA NA
Antimony 5.8 3.1 78 0.27 0.70 J 0.69 J 0.76 J 0.58 J 0.81 J NA NA NA NA NA
Arsenic 1.6 0.39 18 0.29 0.50 J 0.43 J 1.0 U 1.1 U 0.46 J NA NA NA NA NA
Barium 147 1,500 330 82 71 86 58 96 71 NA NA NA NA NA
Calcium 8,840 -- -- -- 34,100 J 52,200 J 16,600 16,300 38,700 NA NA NA NA NA
Chromium 72 0.29 64 0.00083 4.7 5.5 15 5.7 6.1 NA NA NA NA NA
Cobalt 16 2.3 13 0.49 6.6 7.1 10 12 7.1 NA NA NA NA NA
Copper 66 310 70 46 67 70 52 50 63 NA NA NA NA NA
Cyanide 0.33 160 15.8 2.0 2.7 U 0.21 J 2.5 U 2.8 U 2.6 U NA NA NA NA NA
Iron 38,100 5,500 -- 640 13,300 14,700 18,500 14,400 14,500 NA NA NA NA NA
Lead 5.4 400 120 27 36 38 11 12 15 NA NA NA NA NA
Magnesium 3,710 -- -- -- 4,250 4,760 6,710 4,550 5,620 NA NA NA NA NA
Manganese 1,630 180 220 57 368 418 464 699 423 NA NA NA NA NA
Nickel 22 160 38 48 4.3 U 4.4 U 5.9 5.6 4.2 U NA NA NA NA NA
Potassium 5,270 -- -- -- 1,030 J 1,200 J 1,230 J 698 J 941 J NA NA NA NA NA
Selenium 0.51 39 0.52 0.26 0.54 J 0.74 J 0.77 J 0.81 J 0.79 J NA NA NA NA NA
Vanadium 144 39 130 180 34 42 48 38 37 NA NA NA NA NA
Zinc 32 2,400 120 680 258 215 90 48 54 NA NA NA NA NA

Notes:

NA - Not Analyzed

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
UG/KG - Micrograms per kilogram

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

EPAL-SS03-0002

EPAL-SO03 EPAL-SO04

EPAL-SS04-0001

02/27/06 02/27/06 03/08/06 02/27/06 03/08/06

EPAL-SS01-0002 EPAL-SS01P-0002

EPAL-SO02

EPAL-SS02-0001

Surface Soil Detection and Exceedance Results
PAOC L
Site Inspection/Expanded Site Inspection Report

Background 
UTL (KTd)

EPAL-SO01

Table 16-1

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

EPAL-SO09

VEPL-SS09-01-0209

02/09/09

EPAL-SO07

VEPL-SS07-01-0209

02/09/09

EPAL-SO08

VEPL-SS08-01-0209

02/09/09

EPAL-SO05

VEPL-SS05-01-0209

02/09/09

EPAL-SO06

VEPL-SS06-01-0209

02/09/09
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico
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Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- 6,100,000 -- 4,500

Semivolatile Organic Compounds (UG/KG)
Acetophenone -- 780,000 -- 1,100
Benzo(a)anthracene -- 150 -- 10
Benzo(a)pyrene -- 15 -- 240
Benzo(k)fluoranthene -- 1,500 -- 350
Chrysene -- 15,000 -- 1,100
Fluoranthene -- 230,000 -- 160,000
Pyrene -- 170,000 -- 120,000
PAH HMW (Total) -- -- 18,000 --
PAH LMW (Total) -- -- 29,000 --

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- 2,000 583 66
4,4'-DDE -- 1,400 114 47
4,4'-DDT -- 1,700 100 67
alpha-Chlordane -- 1,600 11 140
Dieldrin -- 30 10.5 0.170
Endosulfan I -- 37,000 6.32 3,000
Endosulfan sulfate -- 37,000 6.32 3,000
Endrin -- 1,800 1.95 81
Endrin aldehyde -- 1,800 1.95 81
gamma-Chlordane -- 1,600 11 140
Methoxychlor -- 31,000 500 2,200

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000
Antimony 5.8 3.1 78 0.27
Arsenic 1.6 0.39 18 0.29
Barium 147 1,500 330 82
Calcium 8,840 -- -- --
Chromium 72 0.29 64 0.00083
Cobalt 16 2.3 13 0.49
Copper 66 310 70 46
Cyanide 0.33 160 15.8 2.0
Iron 38,100 5,500 -- 640
Lead 5.4 400 120 27
Magnesium 3,710 -- -- --
Manganese 1,630 180 220 57
Nickel 22 160 38 48
Potassium 5,270 -- -- --
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Zinc 32 2,400 120 680

Notes:

NA - Not Analyzed
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J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
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Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Surface Soil Detection and Exceedance Results
PAOC L
Site Inspection/Expanded Site Inspection Report

Background 
UTL (KTd)

Table 16-1

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

NA NA NA NA

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

6.6 J 3.5 U 3.5 U 3.7 U
820 230 190 440
170 34 J 29 390 J
2.9 U 3.0 U 3.0 U 4.3 J
3.4 U 3.5 U 3.5 U 19
2.3 U 2.4 U 2.3 U 8.6
3.4 U 3.5 U 3.5 U 11
3.4 U 3.5 U 3.5 U 3.7 U
3.4 U 3.5 U 3.5 U 44 J
2.6 U 4.6 J 2.8 J 160 J
18 U 18 U 18 U 82

NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA
NA NA NA NA

EPAL-SO12

VEPL-SS12-01-0209

02/09/09

VEPL-SS11-01-0209

02/09/09

EPAL-SO11

VEPL-SS11P-01-0209

02/09/09

EPAL-SO10

VEPL-SS10-01-0209

02/09/09
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

No Detections -- -- -- ND ND ND ND NA NA NA NA NA NA NA

Semivolatile Organic Compounds (UG/KG)

No Detections -- -- -- ND ND ND ND NA NA NA NA NA NA NA

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD -- 2,000 66 3.8 UJ 3.6 U 3.6 U 3.7 U 1.9 J 1.2 J 12 J 160 J 7.3 J 7.3 1.6 J

4,4'-DDE -- 1,400 47 2.3 J 330 250 100 170 43 44 1,100 170 500 14

4,4'-DDT -- 1,700 67 1.2 J 180 25 12 74 52 J 780 J 8,200 310 410 6.5

Dieldrin -- 30 0.170 3.8 UJ 3.6 U 3.6 U 3.7 U 1.2 J 0.79 J 17 U 120 J 6.9 J 6.3 3.8 U

Endosulfan I -- 37,000 3,000 1.9 UJ 1.9 1.8 U 1.9 U 2.3 U 2.2 U 11 U 220 U 12 U 2.4 U 2.5 U

Total Metals (MG/KG)

Aluminum 35,000 7,700 55,000 19,400 10,100 9,380 10,300 NA NA NA NA NA NA NA

Antimony 5.8 3.1 0.27 0.71 J 0.74 J 0.40 J 0.62 J NA NA NA NA NA NA NA

Arsenic 1.6 0.39 0.29 1.1 U 0.79 J 0.53 J 0.79 J NA NA NA NA NA NA NA

Barium 147 1,500 82 60 106 70 97 NA NA NA NA NA NA NA

Beryllium 0.27 16 3.2 0.15 J 0.55 U 0.54 U 0.031 J NA NA NA NA NA NA NA

Cadmium 2.2 7.0 0.38 0.57 U 0.55 U 0.54 U 0.17 J NA NA NA NA NA NA NA

Calcium 8,840 -- -- 3,640 76,900 51,600 86,000 NA NA NA NA NA NA NA

Chromium 72 0.29 0.00083 5.2 10 8.8 4.7 NA NA NA NA NA NA NA

Cobalt 16 2.3 0.49 7.3 6.4 6.4 6.7 NA NA NA NA NA NA NA

Copper 66 310 46 37 41 45 50 NA NA NA NA NA NA NA

Iron 38,100 5,500 640 21,200 14,500 13,100 13,900 NA NA NA NA NA NA NA

Lead 3.3 400 27 1.3 79 17 52 NA NA NA NA NA NA NA

Magnesium 3,710 -- -- 2,880 4,690 4,600 5,660 NA NA NA NA NA NA NA

Manganese 1,630 180 57 367 339 351 391 NA NA NA NA NA NA NA

Nickel 22 160 48 2.6 J 5.5 5.8 4.5 U NA NA NA NA NA NA NA

Potassium 2,000 -- -- 2,620 J 2,150 J 1,960 J 1,950 J NA NA NA NA NA NA NA

Selenium 0.51 39 0.26 0.68 J 0.43 J 3.8 U 0.58 J NA NA NA NA NA NA NA

Sodium 2,250 -- -- 567 U 801 541 U 706 NA NA NA NA NA NA NA

Vanadium 144 39 180 67 39 36 36 NA NA NA NA NA NA NA
Zinc 32 2,400 680 22 91 63 289 NA NA NA NA NA NA NA

Notes:

NA - Not Analyzed

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated
J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

VEPL-SB14P-22H-0509 VEPL-SB15-22H-0509

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

EPAL-SB02-0406

EPAL-SO04

EPAL-SB04-0204

03/08/06

EPAL-SO03

EPAL-SB03-0406

03/08/06

Table 16-2
Subsurface Soil Detection and Exceedance Results
PAOC L
Site Inspection/Expanded Site Inspection Report

EPAL-SO02
Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL (DAF=1)

03/08/0602/27/06

EPAL-SO01

EPAL-SB01-0204

EPAL-SO13 EPAL-SO16

VEPL-SB13-22H-0509 VEPL-SB16-22H-0509

05/01/09 05/01/09

EPAL-SO14 EPAL-SO15

05/01/09 05/01/09 05/01/09

VEPL-SB14-22H-0509

EPAL-SO17

VEPL-SB17-44H-0509

05/07/09

VEPL-SO18

VEPL-SB18-44H-0509

05/18/09

ES051710192043TPA / 10160001 Page 1 of 1



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)
Acetone -- 2,200 -- 6.1 U 6.0 J
Benzene -- 0.41 5.0 0.50 U 0.19 J
Carbon disulfide -- 100 -- 0.50 U 0.70 J
Chloroform -- 0.19 80 0.49 J 1.0 U
Trichloroethene -- 2 5.0 0.11 J 1.0 U
Vinyl chloride -- 0.016 2.0 0.50 U 0.065 J

Semivolatile Organic Compounds (UG/L)
No Detections -- -- -- ND ND

Pesticide/Polychlorinated Biphenyls (UG/L)
No Detections -- -- -- ND ND

Total Metals (UG/L)
Aluminum 263 3,700 -- 911 3,330 J
Antimony 60 U 1.5 6.0 60 U 1.2
Arsenic 10 U 0.045 10 10 U 5.0
Barium 200 730 2,000 200 U 79
Calcium 144,000 -- -- 94,700 87,200
Chromium 3.6 J 0.043 100 4.3 J 11
Cobalt 50 U 1.1 -- 0.77 J 0.99 J
Copper 25 U 150 1,300 4.6 J 22 R
Iron 198 2,600 -- 631 2,390
Lead 10 U 15 15 10 U 7.6 J
Magnesium 75,600 -- -- 40,600 35,900
Manganese 8 J 88 -- 66 124
Nickel 2.4 J 73 -- 2.7 J 8.0
Potassium 1,780 J -- -- 32,500 J 23,100
Selenium 35 U 18 50 22 J 9.1 J
Sodium 323,000 -- -- 281,000 275,000
Vanadium 50 U 18 -- 50 U 18
Zinc 60 U 1,100 -- 60 U 20

Dissolved Metals (UG/L)
Antimony, Dissolved 60 U 1.5 6.0 60 U 1.2
Arsenic, Dissolved 10 U 0.045 10 10 U 5.8
Barium, Dissolved 200 U 730 2,000 74 J 64
Calcium, Dissolved 139,000 -- -- 89,000 83,300
Chromium, Dissolved 10 U 0.043 100 0.66 J 3.0 U
Cobalt, Dissolved 50 U 1.1 -- 0.43 J 1.0 U
Iron, Dissolved 100 U 2,600 -- 100 U 187
Magnesium, Dissolved 73,400 -- -- 39,100 35,800
Manganese, Dissolved 15 U 88 -- 50 72
Nickel, Dissolved 40 U 73 -- 1.4 J 9.3
Potassium, Dissolved 1,710 J -- -- 32,800 J 22,900
Selenium, Dissolved 35 U 18 50 23 J 12 J
Sodium, Dissolved 311,000 -- -- 266,000 276,000
Vanadium, Dissolved 50 U 18 -- 7.0 J 14
Zinc, Dissolved 60 U 1,100 -- 60 U 17

Wet Chemistry  (MG/L)
Chloride NA -- -- NA 96
Total dissolved solids (TDS) 1,490 -- -- 1,160 720

Notes:

Exceeds Background 

Exceeds Background and Adjusted RSL for Tapwater

ND - Not Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than 
that in an associated blank.
MG/L - Milligrams per liter

UG/L - Micrograms per liter

Table 16-3
Groundwater Detection and Exceedance Results
PAOC L
Site Inspection/Expanded Site Inspection Report

MCL - 
Groundwater EPAL-GW01-06B

04/06/06

EPAL-MW01

VEPL-GW01-0409

04/28/09

PAOC-N
EPAN-MW02 
Background

Adjusted RSL 
for Tapwater

ES051710192043TPA / 10160001 Page 1 of 1



Table 16-4
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: PAOC-L

Media: Surface Soil, Subsurface Soil, Groundwater
Historical Function: Former Paint and Transformer Storage Area

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds PAOC-N December Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background MW2 RSL Exceeds Screeing Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits KTd KTd Adjusted 100x SL Toxicity Value Toxicity Value

(1) (2) (3) (3)

PAOC-L 7429-90-5 Aluminum 8.7E+03 1.08E+04 mg/kg EPAL-SO02 4 / 4 4 / 4 -- 3.5E+04 No -- -- 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Surface Soil 7440-38-2 Arsenic 4.6E-01 J 5.00E-01 J mg/kg EPAL-SO01 2 / 4 2 / 4 -- 1.6E+00 No -- -- 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

7440-47-3 Chromium 5.5E+00 1.53E+01 mg/kg EPAL-SO02 4 / 4 4 / 4 -- 7.2E+01 No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0001 --
7440-48-4 Cobalt 7.1E+00 1.16E+01 mg/kg EPAL-SO03 4 / 4 4 / 4 -- 1.6E+01 No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.5 3.2E-08
7439-89-6 Iron 1.4E+04 1.85E+04 mg/kg EPAL-SO02 4 / 4 4 / 4 -- 3.8E+04 No -- -- 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 4.2E+02 6.99E+02 mg/kg EPAL-SO03 4 / 4 4 / 4 -- 1.6E+03 No -- -- 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.4 --
7440-62-2 Vanadium 3.7E+01 4.84E+01 mg/kg EPAL-SO02 4 / 4 2 / 4 -- 1.4E+02 No -- -- 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

-- --

PAOC-L 7429-90-5 Aluminum 9.4E+03 1.9E+04 mg/kg EPAL-SO01 4 / 4 4 / 4  - 3.5E+04 No -- -- 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.3 --

Subsurface Soil
7440-38-2 Arsenic 5.3E-01 J 7.9E-01 J mg/kg

EPAL-SO02,
EPAL-SO04 3 / 4 3 / 4  - 1.6E+00 No -- -- 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max

Hyperpigmentation, keratosis and
possible vascular complications 0.04 2.0E-06

7440-47-3 Chromium 4.7E+00 1.0E+01 mg/kg EPAL-SO02 4 / 4 4 / 4  - 7.2E+01 No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --
7440-48-4 Cobalt 6.4E+00 7.3E+00 mg/kg EPAL-SO01 4 / 4 4 / 4  - 1.6E+01 No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 1.3E+04 2.1E+04 mg/kg EPAL-SO01 4 / 4 4 / 4  - 3.8E+04 No -- -- 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.4 --
7439-96-5 Manganese 3.4E+02 3.9E+02 mg/kg EPAL-SO04 4 / 4 4 / 4  - 1.6E+03 No -- -- 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 3.6E+01 6.7E+01 mg/kg EPAL-SO01 4 / 4 2 / 4  - 1.4E+02 No -- -- 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.2 --

-- --

PAOC-L 7440-38-2_D Arsenic, Dissolved 5.8E+00 5.8E+00 ug/L EPAL-MW01 1 / 2 1 / 2 1.50E+00 - 1.50E+00 -- -- 1.0E+01 U 4.5E-02 ca Yes 4.5E-02 1.1E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

Groundwater 7440-47-3_D Chromium, Dissolved 6.6E-01 J 6.6E-01 J ug/L EPAL-MW01 1 / 2 1 / 2 3.00E-01 - 3.00E-01 -- -- 1.0E+01 U 4.3E-02 ca No -- 5.5E+04 -- -- -- No Observed Effects -- --
7782-49-2_D Selenium, Dissolved 1.2E+01 J 2.3E+01 J ug/L EPAL-MW01 2 / 2 1 / 2 8.00E-01 - 8.00E-01 -- -- 3.5E+01 U 1.8E+01 nc No -- 1.8E+02 -- -- -- Clinical selenosis -- --

7440-38-2 Arsenic 5.0E+00 5.0E+00 ug/L EPAL-MW01 1 / 2 1 / 2 1.50E+00 - 1.50E+00 -- -- 1.0E+01 U 4.5E-02 ca Yes 4.5E-02 1.1E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.5 1.1E-04

7440-47-3 Chromium 4.3E+00 J 1.1E+01 ug/L EPAL-MW01 2 / 2 2 / 2 3.00E-01 - 3.00E-01 -- -- 3.6E+00 J 4.3E-02 ca Yes -- 5.5E+04 -- -- Max No Observed Effects 0.0002 --
7439-96-5 Manganese 6.6E+01 1.2E+02 ug/L EPAL-MW01 2 / 2 1 / 2 1.50E-01 - 1.50E-01 -- -- 8.0E+00 J 8.8E+01 nc No -- 8.8E+02 -- -- Max CNS 0.1 --
7782-49-2 Selenium 9.1E+00 J 2.2E+01 J ug/L EPAL-MW01 2 / 2 1 / 2 8.00E-01 - 8.00E-01 -- -- 3.5E+01 U 1.8E+01 nc No -- 1.8E+02 -- -- Max Clinical selenosis 0.1 --

67-66-3 Chloroform 4.9E-01 J 4.9E-01 J ug/L EPAL-MW01 1 / 2 1 / 2 2.00E-01 - 2.00E-01 -- -- -- -- 1.9E-01 ca No 1.9E-01 1.3E+02 -- -- Max Liver cell polymorphism 0.004 2.6E-06
75-01-4 Vinyl chloride 6.5E-02 J 6.5E-02 J ug/L EPAL-MW01 1 / 2 1 / 2 9.30E-03 - 9.30E-03 -- -- -- -- 1.6E-02 ca No 1.6E-02 7.2E+01 -- -- Max Liver cell polymorphism 0.0009 4.1E-06

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type KTd Soil 0.6 2E-06
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater 0.5 1E-04
(3) Regional Screening Levels for Residential Soil (December 2009). Total Risk 0.8 1E-04

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk
CNS = Central Nervous System

Qualifier Qualifier

 Minimum  Maximum

Concentration Concentration
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Subsurface Soil 
(SI)

Yes Yes

Pesticides (representing post-
excavation conditions)

No N/A N/A

Inorganics (representing post-
excavation conditions)

Yes Pb > SSL, BKG dissolved-phase not detected in groundwater; total lead 
detected in groundwater below action level; < SSL at a DAF 
of 3

Groundwater 
(SI)

Yes Yes

VOCs Yes Chloroform > RSL individual and cumulative HH risk within acceptable risk 
range; < MCL

Inorganics Yes Se > RSL acceptable HH risk level; < MCL

Surface Soil 
(ESI)

Yes Yes

Pesticides (representing post-
excavation conditions)

No N/A N/A

Subsurface Soil 
(ESI)

Yes Yes

Pesticides (representing post-
excavation conditions)

No N/A N/A

Groundwater 
(ESI)

Yes Yes

VOCs Yes Vinyl Chloride > RSL individual and cumulative HH risk within acceptable risk 
range; < MCL

Inorganics Yes As > RSL exceeds acceptable HH risk range; < MCL; attributable to 
background

Mn > RSL, BKG acceptable HH risk level; attributable to background

Potential source area 
removed; medium 
sufficiently characterized; 
no further investigation or 
action for medium

Potential source area 
removed; medium 
sufficiently characterized; 
no further investigation or 
action for medium

Potential source area 
removed; medium 
sufficiently characterized; 
no further investigation or 
action for medium

Potential source area 
removed; medium 
sufficiently characterized; 
no further investigation or 
action for medium

Potential source area 
removed; medium 
sufficiently characterized; 
no further investigation or 
action for medium

Table 16-5
Decision Tree Summary
PAOC L
Site Inspection/Expanded Site Inspection Report
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(A) Building for investigation at PAOC L (B) Open doorway of building at PAOC L

(C) Floor of building at PAOC L (D) Floor of building at PAOC L

Photo Date: December 30, 2004 Photo Date: December 30, 2004

Photo Date: September 21, 2005 Photo Date: September 21, 2005

FIGURE 16-1
PAOC L Photographs

Former Paint and Transformer Storage Area
Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites 
Vieques, Puerto Rico

ES082009002TPA 183719.FI.02 F16-1 PAOC L Photographs.ai   mstuart



VEPL-SS11VEPL-SS11

VEPL-SS12VEPL-SS12

VEPL-SS10

VEPL-SS08VEPL-SS08

VEPL-SS07

VEPL-SS06

VEPL-SS05

VEPL-SS09

VEPL-SB15

VEPL-SB14

EPAL-SS04

EPAL-SS03

EPAL-SS02
EPAL-SB04

EPAL-SB01
EPAL-SS01

VEPL-SB13

VEPL-SB16

VEPL-SB17

VEPL-SB18

EPAL-SB03

EPAL-SB02

EPAL-MW01

VEPL-SB13

VEPL-SB16

VEPL-SB17

VEPL-SB18

EPAL-SB03

EPAL-SB02

EPAL-MW01

VEPL-SS10

VEPL-SS07

VEPL-SS06

VEPL-SS05

VEPL-SS09

VEPL-SB15

VEPL-SB14

EPAL-SS04

EPAL-SS03

EPAL-SS02
EPAL-SB04

EPAL-SB01
EPAL-SS01

Camp
Garcia

06030

Feet

PHOTO DATE 2005 PHOTO DATE 1983 

PA/SI Surface and Subsurface Soil Sample Location
and Monitoring Well

Notes:
EPAL-MW01 abandoned on 6/4/2009 during SI/ESI event.
The white buildings shown southeast of the PAOC L 
storage shed are no longer present.

FIGURE 16-2
Soil Sample and Monitoring Well

Locations at PAOC L
Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites 
Vieques, Puerto Rico

ES082009002TPA  F16-2 PAOC L Surface Soil Sample Locations.ai   mstuart

2’ Below Grade Excavation

4’ Below Grade Excavation

LEGEND

PA/SI Surface Soil and Subsurface Soil Sample

SI/ESI Surface Soil Sample

SI/ESI Subsurface Soil Sample



VEPL-SB13

VEPL-SB16

VEPL-SB17

VEPL-SB18

EPAL-SB03

EPAL-SB02

VEPL-SB13

VEPL-SB16

VEPL-SB17

VEPL-SB18

EPAL-SB03

EPAL-SB02

VEPL-SS11VEPL-SS11

VEPL-SS12VEPL-SS12

VEPL-SS10VEPL-SS10

VEPL-SS09VEPL-SS09

VEPL-SS08VEPL-SS08

VEPL-SS07VEPL-SS07

VEPL-SS06VEPL-SS06

VEPL-SS05VEPL-SS05

FIGURE 16-3
Soil Samples Representing Post-Excavation Conditions

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites 

Vieques, Puerto Rico
ES082009002TPA F16-3 SS Locations Used at PAOC L.ai   mstuart

PHOTO DATE 2005

2’ Below Grade Excavation

4’ Below Grade Excavation

02100

Feet

LEGEND

PA/SI Subsurface Soil Sample

SI/ESI Surface Soil Sample

SI/ESI Subsurface Soil Sample

Notes:
EPAL-MW01 abandoned on 6/4/2009 during SI/ESI event.
The white building shown southeast of the PAOC L 
storage shed is no longer present.
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SECTION 17 

PAOC M—Former Fuel Facility 

This section presents the results of the SI performed at PAOC M—Former Fuel Facility at 
the Former VNTR.  

17.1 Conceptual Site Model 
The CSM for PAOC M is based on review of historical information such as records, aerial 
photographs, site inspection documentation, and interviews; as well as site-specific data 
collection.  

17.1.1 Site History and Potential Sources of Release 
Historical information indicates the site (former Building 4503) was a former dispatch office, 
sleeping quarters, and fuel facility. The facility was constructed in 1986 and demolished in 
1991. The relatively limited historical information that exists about PAOC M comes from the 
following site visits during the EBS and SI scoping as well as personnel interviews and 
historical records review during the EBS. Aerial photographs reviewed include those shown 
in Figures 17-1 through 17-3, from 1983, 2005 and 2007. Additionally, Figure 17-4, is an 
historic schematic map showing the potential location of the former PAOC M building. 

The EBS conducted in 2002, found no evidence of hazardous material, hazardous waste, 
petroleum, or munitions storage or disposal. Additionally, the SI Scoping Session site visit 
(2007) found the structure is no longer present. The area was observed to be periodically 
used as a parking area and the area just south of the former building has been reworked for 
restroom construction.  

Based on the above information, the potential source of a CERCLA-related release is the 
historic fuel facility, if it housed fuel-related materials; therefore, this site was included in 
the SI/ESI. 

17.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 2002 
(EBS) and in 2009 (SI/ESI), as well as on regional information.  

The land surrounding PAOC M is flat, at about 57 ft amsl and sloping about 1 ft to 2 ft every 
100 ft to the south. The land around PAOC M is cleared as it is used as a restroom and 
periodic parking area.  

The soil overlying the bedrock found in borings on PAOC M consists mostly of silty sand 
with some sands and silts. For more information on the soils see the site-specific soil boring 
logs in Appendix A. Refusal was encountered at PAOC M between 20 ft and 24 ft bgs. Based 
on the generalized geologic map shown in Figure 1-7, bedrock under PAOC M is part of the 
KTd formation, which consists of plutonic rocks, largely granodiorite and quartz diorite. For 
more information on the bedrock geology, see Section 1.4.6.  
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No surface water bodies are present at the site. The closest surface water bodies 
topographically downgradient of the site are Bahia Corcho and Bahia Tapon along the coast, 
approximately 1 mile to the south and southeast, respectively. Based on nearby wells, the 
topographic slope, and the regional groundwater gradient determined by the USGS 
(1989) and confirmed by CH2M HILL within the Camp Garcia area during the SI/ESI 
(2009), groundwater in this area exists within the fractured bedrock and flows in  a 
southerly direction toward the coast, as described in Section 1.4.7 and shown in Figure 24-1. 

17.2 Sampling Approach and Chemical Constituents Identified 
As presented in the SI/ESI SAP (CH2M HILL, 2009b), soil borings (from ground surface to 
refusal at 20 to 24 ft bgs) were advanced at four locations (Figure 17-1) around the footprint 
of the former small white building shown in the 1983 aerial photograph, which is believed 
to be former Building 4503. At each soil boring location, the soil cores were screened 
visually, by smell, and with a PID for the presence of potential contamination. As shown on 
the boring logs in Appendix A, there were no PID readings above 0 ppm, no visual 
indication of contamination, and no suspicious odors. Therefore, in accordance with the 
SI/ESI SAP (CH2M HILL, 2009b) no release is suspected and, therefore, no soil sampling 
was warranted.  

17.3 Conclusions and Recommendations 
Four continuous soil borings were advanced around former Building 4503 to evaluate the 
site for potential historical releases. There was no sign of potential contamination, which 
indicates there has not been a CERCLA-related release at the site. Therefore, based on the 
above information, no further investigation or action is warranted for PAOCM; a No Action 
Decision Document will be prepared for the site.  
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FIGURE 17-2
PAOC M 2005 Aerial Photograph
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FIGURE 17-3
PAOC M 2007 Aerial Photograph
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FIGURE 17-4
PAOC M Schematic Map Showing Potential Location of Building
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SECTION 18 

PAOC N—Former Fuel Farm and Filling Station 

This section presents the results of the SI/ESI performed at PAOC N—Former Fuel Farm 
and Filling Station at the Former VNTR.  

18.1 Conceptual Site Model 
The CSM for PAOC N is based on review of historical information such as records, aerial 
photographs, site inspection documentation, and interviews; as well as site-specific data 
collection.  

18.1.1 Site History and Potential Sources of Release 
Records indicate that PAOC N was a fuel farm and filling station formerly located at the 
Camp Garcia Compound at the location shown on Figures 1-2, 1-3 (NAVFACENGCOM, 
2003), and 18-1. An historic site map shows that three ASTs numbered 4504, 4505, and 4506 
existed in the area. As can be seen in Figure 18-2, another historic map shows the un-
numbered tanks listed as fuel tanks. The fuel farm and filling station was built in 1985 and 
demolished in November 1992 (CH2M HILL, 2003b).  

The site later became the Camp Garcia Refueling Station. A two-compartment, secondarily 
contained tank (Convault) was installed in 2000 (right-most tank in Figure 18-3). One 
compartment contained diesel fuel (2,000 gallons) and one compartment contained gasoline 
(1,000 gallons), both of which were used for vehicle refueling. The tank is constructed of 
vaulted steel and is still present. The other two tanks shown in that figure have since been 
removed.  

Interview records indicate that no known releases occurred at this facility. No evidence of 
hazardous material, hazardous waste, petroleum, or munitions storage or disposal was 
observed during the VSI conducted for the EBS in October 2002 (NAVFACENGCOM, 2003). 
However, due to the presence of the former fuel tanks, and because they had not been 
investigated for possible leaks, the site was included in the 2006 PA/SI (CH2M HILL, 2008).  

Although the 2006 PA/SI suggested there had not been a release that warranted further 
evaluation and there is no historical information that suggested fuel for the generators at the 
power plant portion of PAOC S was supplied via direct piping from PAOC N (former fuel 
farm and filling station), it was recognized that a source of diesel (i.e., the Convault) was 
located with approximately 100 feet of the former power plant. Based on this, a geophysical 
survey was deemed warranted between the former fuel tank locations at PAOC N and the 
former PAOC S power plant building to ascertain whether an underground fuel pipeline 
exists between the former tanks and the former power plant. Therefore, this site was 
included in the 2009 ESI.  
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18.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 2002 
(EBS), 2006 (PA/SI), the geophysical survey conducted in 2009 (ESI), and on regional 
information.  

The land surrounding PAOC N is flat, at about 77 ft amsl and sloping about 1 ft to 2 ft every 
100 ft to the south. The land around PAOC N is cleared periodically but not regularly 
maintained. 

The soil overlying the bedrock found in borings on PAOC N consists mostly of silts and silts 
with sand. For more information on the soils, see Appendix D of the Final PA/SI Report 
(CH2M HILL, 2008) containing the site-specific soil boring logs. Bedrock was encountered at 
and near PAOC N between 22 ft and 36 ft bgs. Bedrock under PAOC N is part of the KTd 
formation, which consists of plutonic rocks, largely granodiorite and quartz diorite. The 
bedrock borehole for PAOC N MW01 encountered the granitic bedrock surface at 22 ft bgs, 
which was observed to continue to 50 ft bgs, where the borehole terminated. For more 
information on the bedrock geology, see Section 1.4.6.  

No surface water bodies are present at the site. The closest surface water bodies 
topographically downgradient of the site is Bahia Corcho and Bahia Tapon along the coast, 
approximately 1 mile to the south and southeast, respectively. Based on the well at PAOC 
N, nearby wells, the topographic slope, and the regional groundwater gradient determined 
by the USGS (1989), groundwater in this area exists within the fractured bedrock and is 
presumed to flow in a southerly direction toward the coast, as described in Section 1.4.7. 

As outlined in the Final SI/ESI SAP (CH2M HILL, 2009b), a magnetic and electromagnetic 
geophysical survey was conducted between the former fuel farm (PAOC N) and the former 
power plant (PAOC S) and throughout the footprint of the former power plant building. 
The Geophysical Report and associated figures can be found in Appendix H of this SI/ESI 
Report. The results of the geophysical survey showed there is no underground pipeline 
between the former fuel farm and former power plant and no UST at the former power 
plant. 

18.2 Sampling Approach and Chemical Constituents Identified 
In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), because no underground 
pipeline was identified during the geophysical survey, no soil sampling was necessary. 
During the PA/SI, four soil borings and a monitoring well were installed at PAOC N at the 
locations illustrated on Figure 18-1. At each soil boring location, one surface soil sample and 
one subsurface soil sample were collected. Three soil borings were installed adjacent to the 
locations of the former and current ASTs, and one soil boring was installed at the location of 
the former fuel building. Slightly elevated PID readings relative to background were 
encountered at soil boring SB03 in the 1-to-3-foot interval; therefore, the subsurface soil 
sample at this location was collected from this interval. No PID or FID readings significantly 
above background were observed in the remaining soil borings (see Soil Boring Logs, 
Appendix D of the Final PA/SI Report [CH2M HILL, 2008]); therefore, subsurface soil 
samples were collected at default depths in accordance with the work plan (see Table 2-1 of 
the Final PA/SI Report [CH2M HILL, 2008] for subsurface soil sample depths). The soil 
boring at the location of the former fuel building was completed as a monitoring well. The 
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surface and subsurface soil samples were analyzed for TCL VOCs and SVOCs, TAL metals, 
and petroleum hydrocarbons (TPH-DRO, TPH-GRO, and TPH-ORO). Groundwater 
samples were analyzed for the same parameters. In addition, one monitoring well (EPAN-
MW02) was installed upgradient of the site, as shown on Figure 18-1. This well also serves 
as the upgradient well for the power plant portion of PAOC S. The groundwater sample 
collected from the background well was analyzed for TAL metals. 

Tables 18-1, 18-2, and 18-3 summarize the constituents detected in PAOC N surface soil 
samples, subsurface soil samples, and groundwater samples, respectively, collected during 
the PA/SI. The tables also identify screening criteria exceedances. Raw analytical data for 
the PA/SI samples are provided in Appendix O of the Final PA/SI Report (CH2M HILL, 
2008).  

It is important to note that evaluation of these data, as presented in the PA/SI Report 
(CH2M HILL, 2008), determined that there has not been a CERCLA-related release at PAOC 
N that resulted in contamination of soil or groundwater at concentrations that would pose a 
potentially unacceptable risk to human or ecological receptors or leaching concern for 
groundwater. However, because the site has not yet been closed out (due to the need to 
conduct a geophysical evaluation during the ESI), the PA/SI data have been re-evaluated in 
this SI/ESI Report to account for the new EPA RSLs/SSLs that superseded the EPA Region 
IX PRGs/SSLs and to account for ecological screening values that have been updated. It is 
also important to note that this re-evaluation resulted in no changes to constituents 
exceeding screening levels or the conclusions reached. 

18.3 PAOC N Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 18-1 through 18-3). 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests the site was a former fuel farm and filling station. Although 
there are no records of past releases at the site and there was no evidence of past releases 
observed during the site visit, the potential presence of CERCLA hazardous substances 
could not be confidently ruled out without sample collection due to the nature of the 
historical activities at the site. Sample collection took place during the 2006 PA/SI. 
Therefore, the decision analysis proceeds to Step 2. 

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
Appendix N, Section N.19 of the Final PA/SI 12 Consent Order Sites and 8 PI/PAOC Sites 
(CH2M HILL, 2008) discusses the evaluation of the PAOC N data quality. As detailed in 
Section N.19, the PAOC N data are acceptable for use in evaluating whether a release of 
hazardous waste or hazardous constituents warranting further investigation or action 
occurred at PAOC N. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the PA/SI, the following inorganics above the background 
UTLs and non-inorganics were detected by medium: 
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Surface Soil 

 VOCs: none detected 

 SVOCs: acetophenone, di-n-octylphthalate, bis(2-ethylhexyl)phthalate 

 Inorganics above background UTLs: calcium, lead, magnesium, selenium, and zinc 

 TPH: TPH-DRO 

Subsurface Soil 

 VOCs: none detected 

 SVOCs: acetophenone, bis(2-ethylhexyl)phthalate 

 Inorganics above background UTLs: selenium 

 TPH: TPH-DRO 

Groundwater 

 VOCs: none detected 

 SVOCs: none detected 

 Total inorganics above background (EPAN MW02): manganese and nickel 

 Dissolved inorganics above background (EPAN MW02): chromium and manganese 

 TPH: none detected 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
There are no records or visual evidence of past releases at PAOC N. However, based on the 
potential source areas at PAOC N (i.e., former fuel tanks and filling station), it is assumed 
that the detected constituent groups (i.e., SVOCs, inorganics, TPH) are potentially 
attributable to CERCLA-related releases from the former tanks because they are all 
potentially associated with petroleum hydrocarbons. Therefore, constituents detected as 
part of the PA/SI are further considered in the decision analysis process.  

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by medium. 

Surface Soil 

 SVOCs: no exceedances 

 TPH-DRO: no exceedances 
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 Selenium: one detection (sample SS03) at a concentration (0.69 mg/kg) above the 
ecological screening value (0.52 mg/kg), the SSL at a DAF of 1 (0.26 mg/kg), and 
background UTL (0.51 mg/kg) 

 Zinc: one detection (sample SS03) at a concentration (183 mg/kg) above the ecological 
screening value (120 mg/kg) and background UTL (32 mg/kg) 

Subsurface Soil 

 SVOCs: no exceedances 

 TPH-DRO: no exceedances 

 Selenium: one detection (sample SB04) at a concentration (0.64 mg/kg) above the SSL at 
a DAF of 1 (0.26 mg/kg) and background UTL (0.51 mg/kg) 

Groundwater 

 Chromium (dissolved): detected at a concentration (0.70 g/L) above the tap water RSL 
(0.043 g/L) 

As shown above, there are exceedances ofthe most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 

Soil 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
PAOC N. The site is approximately 0.5 acre in size whereas a residential lot may be 
approximately 0.75 acre. No chemicals in soil were detected above background and RSLs at 
concentrations exceeding 100 times the screening levels (see Table 18-4). Therefore, no hot 
spots were identified and all soil data were merged in the residential evaluation.  

No chemicals were detected in surface or subsurface soil above both human health 
screening levels and background UTLs (for inorganics). 

Seven constituents (aluminum, arsenic, chromium, cobalt, iron, manganese, and vanadium) 
were detected in surface or subsurface soil above human health screening levels but below 
background UTLs. Based on the historical source of potential releases identified at the site 
(see Section 18-1) and the environmental conditions on Vieques (see Appendix R), the form 
of chromium expected to be present at the site is Cr3+, especially considering its detected 
concentrations are within background levels. Based on maximum detected concentrations, 
the cumulative ELCR (of the chemicals below background in soil) is 2 x 10-6 and the 
maximum target organ-specific HI is 0.5 (see Table 18-4). Consequently, there is not a 
concern for potential cumulative effects from multiple constituents in site soil. 

Groundwater 

Chromium was detected above its RSL (0.043 g/L based on Cr6+) but below background in 
the one groundwater sample collected from the site, at a maximum concentration of 
3.1 g/L; detected concentrations are less than the MCL (100 g/L). Based on the maximum 
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“total” concentration and the expected form of chromium (Cr3+) at the site (see Appendix R), 
the HI is 0.00006 which is within the EPA acceptable level, and chromium would not be 
identified as a risk driver (see Table 18-4). Additionally, all chromium detections in soil are 
below the background UTL, which indicates that the presence of chromium in groundwater 
is attributable to background. 

Cumulative Soil and Groundwater 

Potential cumulative risks from both residential soil and groundwater exposures were 
evaluated. As indicated on Table 18-4, the cumulative ELCR is 2 x 10-6 and the maximum 
target organ-specific HI is 0.5. Because the cumulative ELCR and target organ-specific HIs 
do not exceed EPA acceptable levels, effects from multiple chemicals in soil and 
groundwater are not a concern. 

Ecological Evaluation 

Food web exposures for upper trophic level receptors (birds and mammals) are not 
evaluated because of the small size of the site and because the site is periodically mowed or 
cleared of vegetation during maintenance. Two inorganics (selenium and zinc) exceeded 
ecological screening values and background UTLs in at one surface soil sample collected at 
the site (Table 18-1). Neither of these constituents likely poses an unacceptable risk to 
ecological receptors based upon the following: 

 Selenium was detected in one surface soil sample above the background UTL and the 
ecological soil screening value (applies to surface soil only). The maximum HQ (based 
upon the ecological surface soil screening value) for selenium in surface soil is 1.33 
(Table 18-5). Although the background UTL for selenium in this soil type is 0.51 mg/kg, 
selenium concentrations up to 1.3 mg/kg were detected during the east Vieques 
background soil inorganics investigation in nearby soil types (CH2M HILL, 2007b). This 
suggests that the selenium concentrations detected at PAOC N (maximum of 0.69 
mg/kg) may be within the range of background. Further, all selenium concentrations 
are less than ecological screening values based upon other receptors (e.g., 4.10 mg/kg 
for soil invertebrates). Thus, selenium has a low potential for unacceptable risks, 
especially given the very low exposure potential for ecological receptors. 

 Zinc exceeds the ecological screening value and background UTL in one of four surface 
soil samples (Table 18-5). The sample is bounded to the east, west, and south by the 
other three soil samples. However, the maximum HQ is just 1.53 and the mean HQ is 
less than 1. Thus, potential unacceptable risks associated with zinc at this site are not 
likely, especially considering the small size of the site and even smaller area where zinc 
was found above the screening value. The site is also within the developed portion of 
Camp Garcia and is periodically mowed or cleared of vegetation during maintenance.  

Additional Comparisons 
Selenium was detected in one surface and subsurface soil sample above the background 
UTL and SSL at a DAF of 1. However, selenium was not detected in groundwater at the site, 
which suggests the SSL at a DAF of 1 is not representative of selenium leaching through soil 
to groundwater. At a DAF of 3, no selenium concentrations exceed the SSL. 
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Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely sources of CERCLA-related releases are the former fuel tanks and the filling 
station. Based on this information, soil samples were collected at each of these areas, and a 
groundwater sample was collected in the downgradient part of the site. In addition, a 
geophysical survey conducted at the site showed no evidence of a buried pipeline between 
the former fuel tanks and the former power plant (PAOC S). Therefore, the spatial 
distribution of the samples collected during the PA/SI and resulting data indicate the 
potential source area has been sufficiently characterized. 

18.4 Conclusions and Recommendations 
Table 18-6 summarizes the results of the decision analysis for PAOC N, which indicates 
there has not been a CERCLA-related release at the site that has resulted in contamination of 
soil or groundwater at concentrations that would pose a potentially unacceptable risk to 
human or ecological receptors or leaching concern for groundwater. Additionally, the 
geophysical survey conducted as part of the ESI found no evidence of a buried pipeline, 
which indicates that fuel for the generators at the power plant portion of PAOC S was not 
supplied via direct piping from PAOC N. Therefore, based on the above information, no 
action is warranted for PAOC N; a no action decision document will be prepared for the 
site.  
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PAOC N 

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

No Detections -- -- -- -- -- ND ND ND ND ND

Semi-volatile Organic Compounds (UG/KG)

Acetophenone -- 780,000 -- 1,100 -- 350 U 350 U 350 U 260 J 350 U

Di-n-octylphthalate -- 35,000 30,000 1,100 -- 350 U 120 J 350 U 360 U 350 U

bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400 -- 170 J 350 U 350 U 79 J 350 U

Total Metals (MG/KG)

Aluminum 35,000 7,700 -- 55,000 -- 11,000 8,790 7,640 8,110 8,190

Antimony 5.8 3.1 78 0.27 -- 0.72 J 0.69 J 0.59 J 0.97 J 0.65 J

Arsenic 1.6 0.39 18 0.29 -- 0.67 J 0.50 J 0.56 J 1.1 U 0.43 J

Barium 147 1,500 330 82 -- 52 89 75 58 62

Calcium 8,840 -- -- -- -- 20,700 41,200 26,200 46,600 J 30,300 J

Chromium 72 0.29 64 0.00083 -- 17 6.6 5.8 9.5 J 6.5 J

Cobalt 16 2.3 13 0.49 -- 12 9.7 7.9 8.6 8.5

Copper 66 310 70 46 -- 47 49 49 39 38

Iron 38,100 5,500 -- 640 -- 19,000 15,800 14,900 16,500 14,100

Lead 5.4 400 120 27 -- 8.8 5.2 5.8 4.6 3.9

Magnesium 3,710 -- -- -- -- 7,130 5,270 4,730 5,240 4,720

Manganese 1,630 180 220 57 -- 480 J 557 J 470 J 426 J 418 J

Nickel 22 160 38 48 -- 9.5 4.3 4.2 U 4.3 4.3 U

Potassium 5,270 -- -- -- -- 904 J 536 U 558 J 589 J 497 J

Selenium 0.51 39 0.52 0.26 -- 3.7 UJ 0.40 J 0.69 J 3.8 UJ 3.8 UJ

Vanadium 144 39 130 180 -- 58 45 42 51 41

Zinc 32 2,400 120 680 -- 42 29 183 24 25

Total Petroleum Hydrocarbons (MG/KG)

TPH-diesel range -- -- -- -- 100 8.4 J 8.9 J 13 11 8.9 J

Notes:

Exceeds Background UTL

Exceeds Background UTL and ECO (E)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

NA - Not analyzed

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

     J - Analyte present; reported value may or may not be accurate or precise

     U - Analyte not detected

     UJ - Analyte not detected; quantitation limit may be inaccurate or imprecise

     MG/KG - Milligrams per Kilogram

     UG/KG - Micrograms per Kilogram

Vieques, Puerto Rico

Table 18-1
Surface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

EPAN-SO04

EPAN-SS04-0001

02/01/06

EPAN-SS04P-0001

02/01/06

Background 
UTL (KTd)

Eco (E)
Adjusted RSL for 
Residential Soil EPAN-SS03-0001

02/01/06

EPAN-SO02

EPAN-SS02-0001

02/01/06

SSL             
(DAF=1)

PREQB 
Corrective 

Action Level

EPAN-SO01

EPAN-SS01-0001

02/01/06

EPAN-SO03

ES051710192043TPA / 10160001 Page 1 of 1



PAOC N 

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

No Detections -- -- -- -- ND ND ND ND

Semi-volatile Organic Compounds (UG/KG)

Acetophenone -- 780,000 1,100 -- 340 U 360 U 350 U 100 J

bis(2-Ethylhexyl)phthalate -- 35,000 1,400 -- 160 J 84 J 350 U 350 U

Total Metals (MG/KG)

Aluminum 35,000 7,700 55,000 -- 7,340 7,490 8,700 6,250

Antimony 5.8 3.1 0.27 -- 0.56 J 0.49 J 0.58 J 0.52 J

Arsenic 1.6 0.39 0.29 -- 1.0 U 1.1 U 1.1 U 0.73 J

Barium 147 1,500 82 -- 48 47 54 40

Calcium 8,840 -- -- -- 3,210 2,110 5,560 2,380

Chromium 72 0.29 0.00083 -- 9.4 8.6 9.9 9.2

Cobalt 16 2.3 0.49 -- 8.6 7.3 7.5 6.4

Copper 66 310 46 -- 52 50 51 55

Iron 38,100 5,500 640 -- 21,000 17,900 18,500 20,000

Lead 3.3 400 27 -- 0.72 J 0.54 J 2.0 1.1 U

Magnesium 3,710 -- -- -- 2,960 2,410 2,680 2,300

Manganese 1,630 180 57 -- 323 J 316 J 408 J 231 J

Nickel 22 160 48 -- 3.8 J 3.6 J 4.3 U 4.3 U

Potassium 2,000 -- -- -- 522 U 578 J 550 J 533 U

Selenium 0.51 39 0.26 -- 0.41 J 3.8 UJ 3.8 U 0.64 J

Sodium 2,250 -- -- -- 154 J 200 J 540 U 533 U

Vanadium 144 39 180 -- 76 63 63 71

Zinc 32 2,400 680 -- 17 14 19 13

Total Petroleum Hydrocarbons (MG/KG)

TPH-diesel range -- -- -- 100 10 U 11 U 11 U 8.2 J

Notes:

Exceeds Background UTL and SSL (DAF=1)

NA - Not analyzed

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

     J - Analyte present; reported value may or may not be accurate or precise

     U - Analyte not detected

     UJ - Analyte not detected; quantitation limit may be inaccurate or imprecise

     MG/KG - Milligrams per Kilogram

     UG/KG - Micrograms per Kilogram

Background 
UTL (KTd)

EPAN-SO04

EPAN-SB04-0406

02/01/06

EPAN-SO02

EPAN-SB02-0406

02/01/06

EPAN-SO03

EPAN-SB03-0103
Adjusted RSL for 
Residential Soil

SSL             
(DAF=1)

02/01/06

EPAN-SO01

EPAN-SB01-0406

02/01/06

PREQB 
Corrective  

Action Level

Vieques, Puerto Rico

Table 18-2
Subsurface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
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PAOC N 

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)

No Detections -- -- -- ND

Semi-volatile Organic Compounds (UG/L)

No Detections -- -- -- ND

Total Metals (UG/L)

Barium 200 730 2,000 104 J

Calcium 144,000 -- -- 78,900

Chromium 3.6 J 0.043 100 3.1 J

Iron 198 2,600 -- 122

Magnesium 75,600 -- -- 51,100

Manganese 8 J 88 -- 13.1 J

Nickel 2.4 J 73 -- 4.0 J

Potassium 1,780 J -- -- 1,730 J

Sodium 323,000 -- -- 216,000

Dissolved Metals (UG/L)

Calcium 139,000 -- -- 74,200

Chromium -- 0.043 100 0.70 J

Magnesium 73,400 -- -- 48,200

Manganese -- 88 -- 0.82 J

Potassium 1,710 J -- -- 1,630

Sodium 311,000 -- -- 204,000

Wet Chemistry (MG/L)

Total dissolved solids (TDS) -- -- -- 948

Total Petroleum Hydrocarbons (MG/L)

No Detections -- -- -- ND

Notes:

Exceeds Background UTL

Exceeds Background and Adjusted RSL for Tapwater

     NA - Not analyzed

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

     J - Analyte present; reported value may or may not be accurate or precise

     MG/L - Milligrams per Liter

     UG/L - Micrograms per Liter

Table 18-3
Groundwater Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

MCL - 
Groundwater

PAOC-N
EPAN-MW02 
Background

EPAN-MW01

EPAN-GW01-06B

04/04/06

Adjusted RSL 
for Tapwater

ES051710192043TPA / 10160001 Page 1 of 1



Table 18-4
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: PAOC-N

Media: Surface Soil, Subsurface Soil, Groundwater
Historical Function: Former Fuel Farm and Filling Station

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds PAOC-N Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background MW2 Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits KTd KTd 100x SL Toxicity Value Toxicity Value

(1) (3) (3)

PAOC-N 7429-90-5 Aluminum 7.6E+03 1.10E+04 mg/kg EPAN-SO01 4 / 4 3 / 4 -- 3.5E+04 No -- -- 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.1 --

Surface Soil 7440-38-2 Arsenic 4.3E-01 J 6.70E-01 J mg/kg EPAN-SO01 4 / 4 4 / 4 -- 1.6E+00 No -- -- 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

7440-47-3 Chromium 5.8E+00 1.74E+01 mg/kg EPAN-SO01 4 / 4 4 / 4 -- 7.2E+01 No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0001 --
7440-48-4 Cobalt 7.9E+00 1.18E+01 mg/kg EPAN-SO01 4 / 4 4 / 4 -- 1.6E+01 No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.5 3.2E-08
7439-89-6 Iron 1.5E+04 1.90E+04 mg/kg EPAN-SO01 4 / 4 4 / 4 -- 3.8E+04 No -- -- 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 4.3E+02 J 5.57E+02 J mg/kg EPAN-SO02 4 / 4 4 / 4 -- 1.6E+03 No -- -- 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.3 --
7440-62-2 Vanadium 4.2E+01 5.78E+01 mg/kg EPAN-SO01 4 / 4 4 / 4 -- 1.4E+02 No -- -- 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

PAOC-N 7429-90-5 Aluminum 6.3E+03 8.7E+03 mg/kg EPAN-SO03 4 / 4 1 / 4  - 3.5E+04 No -- -- 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Subsurface Soil 7440-38-2 Arsenic 7.3E-01 J 7.3E-01 J mg/kg EPAN-SO04 1 / 4 1 / 4  - 1.6E+00 No -- -- 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.03 1.9E-06

7440-47-3 Chromium 8.6E+00 9.9E+00 mg/kg EPAN-SO03 4 / 4 4 / 4  - 7.2E+01 No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --
7440-48-4 Cobalt 6.4E+00 8.6E+00 mg/kg EPAN-SO01 4 / 4 4 / 4  - 1.6E+01 No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 1.8E+04 2.1E+04 mg/kg EPAN-SO01 4 / 4 4 / 4  - 3.8E+04 No -- -- 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.4 --
7439-96-5 Manganese 2.3E+02 J 4.1E+02 J mg/kg EPAN-SO03 4 / 4 4 / 4  - 1.6E+03 No -- -- 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 6.3E+01 7.6E+01 mg/kg EPAN-SO01 4 / 4 4 / 4  - 1.4E+02 No -- -- 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.2 --

PAOC-N 7440-47-3_D Chromium, Dissolved 7.0E-01 J 7.0E-01 J ug/L EPAN-MW01 1 / 1 1 / 1  - -- -- 1.0E+01 U 4.3E-02 ca No -- 5.5E+04 -- -- -- No Observed Effects -- --
Groundwater 7440-47-3 Chromium 3.1E+00 J 3.1E+00 J ug/L EPAN-MW01 1 / 1 1 / 1  - -- -- 3.6E+00 4.3E-02 ca No -- 5.5E+04 -- -- Max No Observed Effects 0.00006 --

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type KTd Soil 0.5 2E-06
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater 0.0001 --
(3) Regional Screening Levels for Residential Soil (December 2009). Total Risk 0.5 2E-06

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk

Concentration

December

RSL

Adjusted

(2)

Qualifier Qualifier

 Minimum  Maximum

Concentration
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL
Mean 
Ratio

Maximum 
Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)

Selenium 3.7 - 3.8 2 / 4 0.40 0.69 1.21 0.78 2.12 0.52 1 / 4 1.33 0.51 1 / 4 -- 1.35 -- --1

Zinc -- - -- 4 / 4 24.6 183 69.6 76.0 159 120 1 / 4 1.53 32.0 2 / 4 2.18 5.72 1.32 0.58
The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs
1 - The mean HQ is not reported because the maximum concentration exceeds the mean concentration

Table 18-5
Ecological Risk Assessment Screening Statistics for PAOC N Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of 

Detection
Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance
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PAOC N 

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil 
(PA/SI)

Yes Yes

SVOCs Yes No N/A
Inorganics Yes Se > ECO, SSL, BKG ECO based on plants; periodically maintained grass limits 

receptors; < ECO for soil invertebrates; not detected in 
groundwater; < SSL at a DAF of 3

Zn > ECO, BKG small site, individual exceedance, periodically maintained 
site, mean concentration < ECO

TPH-DRO Yes No N/A
Subsurface Soil 

(PA/SI)
Yes Yes

SVOCs Yes No N/A
Inorganics Yes Se > SSL, BKG not detected in groundwater; < SSL at a DAF of 3
TPH-DRO Yes No N/A

Groundwater 
(PA/SI)

Yes Yes

Inorganics Yes No N/A

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Table 18-6
Decision Tree Summary

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico
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PAOC N

PAOC S
Former Power Plant

Former ASTs 4504, 4505,
4506, and current AST

Former Fuel Building Area

Camp
Garcia
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FIGURE 18-1
PAOCs N and S Geophysical Investigation,

1983 Aerial Photograph
Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites 
Vieques, Puerto Rico

ES082009002TPA 183719.FI.02 F18-1_PAOCs N-S Geophysical Investigation.ai   mstuart

LEGEND

PA/SI Surface and Subsurface Soil Sample
Location and Monitoring Well

Area of Geophysical Investigation

PA/SI Monitoring Well Location

PA/SI Surface and Subsurface Soil Sample Location



Unnumbered
Tanks

FIGURE 18-2
PAOC N Former Fuel Farm and Filling Station

Historical Site Map, Unknown Date
Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites 
Vieques, Puerto Rico

ES082009002TPA F18-2 PAOC N Historical Map.ai   mstuart



FIGURE 18-3
Camp Garcia Refueling Station

Site Photograph Taken August 2000
Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites 
Vieques, Puerto Rico

ES082009002TPA F18-3 Camp Garcia Refueling Station Photo.ai   mstuart
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SECTION 19 

PAOC O— Former Boiler Room in Heat Plant 
Building 238 

This section presents the results of the SI performed at PAOC O— Former Boiler Room in 
Heat Plant Building 238 at the Former VNTR.  

19.1 Conceptual Site Model 
The CSM for PAOC O is based on review of historical information such as records, aerial 
photographs, site inspection documentation, and interviews; as well as site-specific data 
collection.  

19.1.1 Site History and Potential Sources of Release 
PAOC O (Figure 19-1), constructed in 1953 and demolished in 1989, was a boiler room in 
former heat plant Building 238 at Camp Garcia. The relatively limited historical information 
that exists about PAOC O was gained from site visits during the EBS and SI scoping session, 
as well as personnel interviews and historical records review during the EBS. The EBS site 
visit (2002) found no evidence of hazardous material, hazardous waste, petroleum, or 
munitions storage or disposal. However, due to the presence of the former boiler and boiler-
related activities, the site was included in the 2009 SI for evaluation of a potential CERCLA-
related release. 

19.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 2002 
(EBS) and in 2009 (SI), as well as on regional information.  

The site is relatively flat, at an elevation of about 71 ft amsl; the area around the site slopes 
to the south and southeast. The land around PAOC O is open but not regularly maintained. 

Soils at PAOC O consist mostly of silty sand. Borings were typically terminated at refusal, 
generally encountered at approximately 8 ft bgs. For more details on the unconsolidated 
material overlying bedrock, see the site-specific boring logs in Appendix A.  

Based on the generalized geologic map shown in Figure 1-7, bedrock below PAOC O is of 
the KTd formation, which consists of plutonic rocks, largely granodiorite and quartz diorite. 
For more information on the bedrock geology, see Section 1.4.6.  

There are no surface water bodies at or immediately adjacent to the site. The closest surface 
water bodies topographically downgradient of the site are Bahia Corcho and Bahia Tapon 
along the coast, approximately 1 mile to the south and southeast, respectively. Based on 
nearby wells, the topographic slope, and the regional groundwater gradient determined by 
the USGS (1989) and confirmed by CH2M HILL within the Camp Garcia area during the 
SI/ESI (2009), groundwater in this area exists within the fractured bedrock and flows in  a 
southerly direction toward the coast, as described in Section 1.4.7 and shown in Figure 24-1. 
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19.2 Sampling Approach and Chemical Constituents Identified 
In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), to determine if there has 
been a release of hazardous constituents at PAOC O, two co-located surface soil and 
subsurface soil samples were collected within the former footprint of Building 238 at the 
locations selected during the ERP Technical Subcommittee site visit in January 2009. The 
locations of these soil borings (SS/SB-1 and SS/SB-2) are illustrated on Figure 19-1.  

At each soil boring location, one surface soil sample and one subsurface soil sample were 
collected. No PID readings above 0.0 ppm were observed in the soil borings (see Soil Boring 
Logs, Appendix A); therefore, subsurface soil samples were collected at default depths in 
accordance with the SAP (see Table 2-1 for subsurface soil sample depths). The surface and 
subsurface soil samples were analyzed for TCL VOCs and SVOCs, and TAL inorganics.  

Tables 19-1 and 19-2 summarize the constituents detected in PAOC O surface soil samples 
and subsurface soil samples, respectively, collected during the SI. The tables also identify 
screening criteria and background exceedances. Raw analytical data for the SI samples are 
provided in Appendix K.  

19.3 PAOC O Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 19-1 and 19-2). 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests the site was a former boiler room in Heat Plant Building 
238. Although there are no records of past releases at the site and there was no evidence of 
past releases observed during the site visits, the potential presence of CERCLA hazardous 
substances could not be confidently ruled out without sample collection due to the nature of 
the historical activities at the site. Sample collection took place during the 2009 SI. Therefore, 
the decision analysis proceeds to Step 2. 

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the SI, the following inorganics above the background 
UTLs and non-inorganics were detected by medium: 

Surface Soil 

 VOCs: acetone and methyl acetate 

 SVOCs: acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, bis(2-
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ethylhexyl)phthalate, chrysene, dibenz(a,h)anthracene, fluoranthene, indeno(1,2,3-
cd)pyrene, phenanthrene, and pyrene 

 Inorganics above background UTLs: calcium, lead, magnesium, mercury, and zinc 

Subsurface Soil 

 VOCs: none detected 

 SVOCs: benzo(a)anthracene, fluoranthene  

 Inorganics above background UTLs: magnesium and potassium 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
There are no records or visual evidence of past releases at PAOC O. However, based on the 
potential source area at PAOC O (i.e., former boiler room in a heating plant), it is assumed 
that the detected constituent groups (i.e., VOCs, SVOCs, inorganics) are potentially 
attributable to CERCLA-related releases from the former boiler room because they are all 
potentially associated with boiler activities. Therefore, all detected constituents are further 
considered in the decision analysis process. 

Step 5: For potentially complete exposure pathways, are there any exceedances (over that of 
background) of the most conservative screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by medium. 

Surface Soil 

 VOCs: no exceedances 

 Benzo(a)anthracene: two detections (samples  SS01 and SS02) at a concentration (12 and 
44 μg/kg, respectively) above the SSL at a DAF of 1 (10 μg/kg) 

 Benzo(a)pyrene: one detection (sample SS02) at a concentration (48 μg/kg) above the 
RSL for residential soil (15 μg/kg) 

 Benzo(b)fluoranthene: one detection (sample SS02) at a concentration (40 μg/kg) above 
the SSL at a DAF of 1 (35 μg/kg) 

 Dibenz(a,h)anthracene: one detection (sample SS02) at a concentration (22 μg/kg) above 
the RSL for residential soil (15 μg/kg) and the SSL at a DAF of 1 (11 μg/kg) 

 Lead: one detection (sample SS02) at a concentration (33 mg/kg) above the SSL at a DAF 
of 1 (27 mg/kg) and background UTL (5.4 mg/kg)  

 Zinc: one detection (sample SS01) at a concentration (126 mg/kg) above the ecological 
screening value (120 mg/kg) and background UTL (32 mg/kg) 
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Subsurface Soil 

 SVOCs: no exceedances 

 Inorganics above background UTLs: no exceedances 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
PAOC O. The site is approximately 0.01 acre in size whereas a residential lot may be 
approximately 0.75 acre. No chemicals in soil were detected above background and RSLs at 
concentrations exceeding 100 times the screening levels (see Table 19-3). Therefore, no hot 
spots were identified and all soil data were merged in the residential evaluation.  

Two constituents were detected in surface soil samples above the human health screening 
levels: benzo(a)pyrene (B[a]P) and dibenz(a,h)anthracene (D[a,h]A).  

 B(a)P was detected in one of two surface soil samples above its RSL (15 μg/kg), at a 
concentration of 48 μg/kg. Based on the maximum detected concentration, the ELCR is 3 
x 10-6, which is within the EPA acceptable range, and B(a)P would not be identified as a 
risk driver. 

 D(a,h)A was detected in one of two surface soil samples above its RSL (15 μg/kg), at a 
concentration of 22 μg/kg. Based on the maximum detected concentration, the ELCR is 2 
x 10-6, which is within EPA’s acceptable range, and D(a,h)A would not be identified as a 
risk driver. 

Seven additional constituents (aluminum, arsenic, chromium, cobalt, iron, manganese, and 
vanadium) were detected in soil above human health screening levels but below 
background UTLs. Based on the environmental conditions on Vieques (see Appendix R), the 
form of chromium expected to be present at the site is Cr3+, especially considering its 
detected concentrations are within background levels. Based on the maximum detected 
concentrations of B(a)P, D(a,h)A, and the seven additional constituents, the cumulative 
ELCR is 8 x 10-6 and the maximum target organ-specific HI is 0.5 (see Table 19-3). Because 
the cumulative ELCR and HI are within EPA acceptable levels, effects from multiple 
chemicals in soil are not a concern.  

Ecological Evaluation 
One inorganic (zinc) exceeded the ecological screening value and background UTL in one 
surface soil sample collected at the site (Table 19-1). Zinc does not likely pose an 
unacceptable risk to ecological receptors based upon the following: 

 The area evaluated is located in a periodically cleared area in the vicinity of buildings, is 
very small in size, and provides very limited habitat. Thus, the potential exposures to 
ecological receptors are minimal and food web exposures for upper trophic level 
receptors (birds and mammals) are not evaluated. 

 Zinc exceeds the ecological screening value in one of the two samples but the maximum 
HQ is 1.05; the mean HQ  is less than 1 (Table 19-4). 
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Additional Comparisons 
Three SVOCs (benzo(a)anthracene [B(a)A], benzo(b)fluoranthene [B(b)F], and D[a,h]A) and 
one inorganic (lead) were detected in surface soil at concentrations above SSLs at a DAF of 1 
(and background for lead). However, neither B(b)F nor D(a,h)A was detected in the 
subsurface soil and the concentrations of B(a)A and lead detected in the subsurface soil are 
below their respective SSLs at a DAF of 1. PAOC O is small (less than approximately 50 ft x 
50 ft) and soil/groundwater data evaluations presented for other sites suggest SSLs at a 
DAF of 1 are not representative predictors of leaching to groundwater (e.g., see PI-4 and 
SWMU 10). Further, as shown in Table 24-1, B(a)A, B(b)F, D(a,h)A, and lead were not 
detected in groundwater downgradient of PAOC O (i.e., well VECG-MW02, as shown in 
Figure 19-1 and Figure 24-1). 

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely source of CERCLA-related releases is the former boiler in former heat plant 
Building 238. Based on this information, soil samples were collected within the footprint of 
the former building, the spatial distribution and resulting data of which indicate the 
potential source area has been sufficiently characterized. 

19.4 Conclusions and Recommendations 
Table 19-5 summarizes the results of the decision analysis for PAOC O, which indicates 
there has not been a CERCLA-related release at the site that has resulted in contamination of 
soil at concentrations that would pose a potentially unacceptable risk to human or ecological 
receptors or leaching concern for groundwater. Therefore, based on the above information, 
no further investigation or action is warranted for PAOC O; a no action decision document 
will be prepared for the site.  
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Surface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- 6,100,000 -- 4,500 250 42 U 42 U
Methyl acetate -- 7,800,000 -- 7,500 8.0 J 18 U 18 U

Semivolatile Organic Compounds (UG/KG)
Acenaphthylene -- 340,000 -- 22,000 1.8 J 2.5 J 3.6 J
Anthracene -- 1,700,000 -- 360,000 27 U 26 U 3.9 J
Benzo(a)anthracene -- 150 -- 10 12 J 27 J 44 J
Benzo(a)pyrene -- 15 -- 240 9.4 J 30 J 48 J
Benzo(b)fluoranthene -- 150 -- 35 15 J 28 J 40 J
Benzo(g,h,i)perylene -- 170,000 -- 120,000 10 J 19 J 29 J
Benzo(k)fluoranthene -- 1,500 -- 350 10 J 30 J 46 J
bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400 130 UJ 42 J 130 UJ
Chrysene -- 15,000 -- 1,100 8.7 J 28 J 46 J
Dibenz(a,h)anthracene -- 15 -- 11 27 U 17 J 22 J
Fluoranthene -- 230,000 -- 160,000 11 J 29 J 55 J
Indeno(1,2,3-cd)pyrene -- 150 -- 120 22 J 36 48
PAH HMW (Total) -- -- 18,000 -- 94 235 359
PAH LMW (Total) -- -- 29,000 -- 13 35 78
Phenanthrene -- 1,700,000 -- 360,000 27 UJ 3.9 J 15 J
Pyrene -- 170,000 -- 120,000 6.9 J 20 J 36 J

Notes:

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Vieques, Puerto Rico

Table 19-1

PAOC O 

SSL             
(DAF=1)

Background 
UTL (KTd)

Eco (E)
Adjusted RSL for 
Residential Soil

VEPO-SS02P-01-0209

02/20/09

VEPO-SO02VEPO-SO01

VEPO-SS01-01-0209

02/20/09

VEPO-SS02-01-0209

02/20/09
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Surface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Vieques, Puerto Rico

Table 19-1

PAOC O 

SSL             
(DAF=1)

Background 
UTL (KTd)

Eco (E)
Adjusted RSL for 
Residential Soil

VEPO-SS02P-01-0209

02/20/09

VEPO-SO02VEPO-SO01

VEPO-SS01-01-0209

02/20/09

VEPO-SS02-01-0209

02/20/09

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000 18,100 17,300 14,400
Antimony 5.8 3.1 78 0.27 0.44 J 0.60 J 0.66 J
Arsenic 1.6 0.39 18 0.29 1.2 1.4 1.3
Barium 147 1,500 330 82 85 88 102
Beryllium 0.27 16 40 3.2 0.15 0.15 0.13
Cadmium 2.2 7.0 32 0.38 0.13 0.12 U 0.11
Calcium 8,840 -- -- -- 50,700 52,200 57,800
Chromium 72 0.29 64 0.00083 6.7 8.5 8.1
Cobalt 16 2.3 13 0.49 7.4 9.0 6.4
Copper 66 310 70 46 40 J 51 J 48 J
Iron 38,100 5,500 -- 640 21,400 20,900 19,800
Lead 5.4 400 120 27 11 25 33
Magnesium 3,710 -- -- -- 4,340 5,020 4,730
Manganese 1,630 180 220 57 454 418 405
Mercury 0.057 0.78 0.10 0.57 0.04 U 0.07 0.06
Nickel 22 160 38 48 4.3 4.4 3.9
Potassium 5,270 -- -- -- 2,240 J 2,280 J 2,020 J
Selenium 0.51 39 0.52 0.26 0.15 J 0.29 J 0.25 J
Sodium 1,590 -- -- -- 328 J 438 J 473 J
Vanadium 144 39 130 180 67 63 58
Zinc 32 2,400 120 680 126 81 76

Notes:

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)
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Site Inspection/Expanded Site Inspection Report

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- ND ND

Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene -- 150 10 5.9 J 5.5 J
Fluoranthene -- 230,000 160,000 2.6 J 2.8 J

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000 17,500 14,300
Antimony 5.8 3.1 0.27 0.13 UJ 0.030 J
Arsenic 1.6 0.39 0.29 0.64 U 0.17 J
Barium 147 1,500 82 60 70
Beryllium 0.27 16 3.2 0.16 0.12
Calcium 8,840 -- -- 5,510 6,560
Chromium 72 0.29 0.00083 4.4 6.8
Cobalt 16 2.3 0.49 7.0 7.6
Copper 66 310 46 33 J 33 J
Iron 38,100 5,500 640 21,800 23,200
Lead 3.3 400 27 1.1 1.1
Magnesium 3,710 -- -- 3,260 3,840
Manganese 1,630 180 57 258 368
Nickel 22 160 48 2.5 2.7
Potassium 2,000 -- -- 2,610 J 2,540 J
Sodium 2,250 -- -- 347 J 423 J
Vanadium 144 39 180 67 72
Zinc 32 2,400 680 24 29

Notes:

Exceeds Background UTL

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Vieques, Puerto Rico

Table 19-2
Subsurface Soil Detection and Exceedance Results
PAOC O 

7 Consent Order Sites and 16 PI/PAOC Sites

VEPO-SO02

VEPO-SB02-46-0209

02/20/09

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL             
(DAF=1)

VEPO-SO01

VEPO-SB01-46-0209

02/20/09
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Table 19-3
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: PAOC-O

Media: Surface Soil, Subsurface Soil

Historical Function: Former Boiler Room in Heat Plant Building 238

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits KTd KTd 100x SL Toxicity Value Toxicity Value

(1) (3) (3)

PAOC-O 7429-90-5 Aluminum 1.7E+04 1.81E+04 mg/kg VEPO-SO01 2 / 2 2 / 2 2.66E+00 - 2.69E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.2 --

Surface Soil 7440-38-2 Arsenic 1.2E+00 1.40E+00 mg/kg VEPO-SO02 2 / 2 2 / 2 1.80E-01 - 1.80E-01 1.6E+00 No 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.06 3.6E-06

7440-47-3 Chromium 6.7E+00 8.50E+00 mg/kg VEPO-SO02 2 / 2 2 / 2 6.00E-02 - 6.00E-02 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.00007 --
7440-48-4 Cobalt 7.4E+00 9.00E+00 mg/kg VEPO-SO02 2 / 2 2 / 2 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.4 2.4E-08
7439-89-6 Iron 2.1E+04 2.14E+04 mg/kg VEPO-SO01 2 / 2 2 / 2 7.20E-01 - 7.30E-01 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 4.2E+02 4.54E+02 mg/kg VEPO-SO01 2 / 2 2 / 2 2.40E-01 - 3.20E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.3 --
7440-62-2 Vanadium 6.3E+01 6.74E+01 mg/kg VEPO-SO01 2 / 2 2 / 2 4.00E-02 - 4.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

50-32-8 Benzo(a)pyrene 9.4E-03 J 4.80E-02 J mg/kg VEPO-SO02 2 / 2 1 / 2 4.40E-03 - 4.40E-03 -- -- 1.5E-02 ca No 1.5E-02 -- -- -- Max -- -- 3.2E-06
53-70-3 Dibenz(a,h)anthracene 2.2E-02 J 2.20E-02 J mg/kg VEPO-SO02 1 / 2 1 / 2 2.40E-03 - 2.40E-03 -- -- 1.5E-02 ca No 1.5E-02 -- -- -- Max -- -- 1.5E-06

PAOC-O 7429-90-5 Aluminum 1.4E+04 1.8E+04 mg/kg VEPO-SO01 2 / 2 2 / 2 2.27E+00 - 2.83E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --
Subsurface Soil 7440-47-3 Chromium 4.4E+00 6.8E+00 mg/kg VEPO-SO02 2 / 2 2 / 2 5.00E-02 - 6.00E-02 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --

7440-48-4 Cobalt 7.0E+00 7.6E+00 mg/kg VEPO-SO02 2 / 2 2 / 2 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 2.2E+04 2.3E+04 mg/kg VEPO-SO02 2 / 2 2 / 2 6.20E-01 - 7.70E-01 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.4 --
7439-96-5 Manganese 2.6E+02 3.7E+02 mg/kg VEPO-SO02 2 / 2 2 / 2 2.00E-01 - 2.50E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 6.7E+01 7.2E+01 mg/kg VEPO-SO02 2 / 2 2 / 2 3.00E-02 - 4.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.2 --

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type KTd Soil 0.5 8E-06
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater -- --
(3) Regional Screening Levels for Residential Soil (December 2009). Total Risk 0.5 8E-06

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk
CNS = Central Nervous System

Concentration

December

RSL

Adjusted

(2)

Qualifier Qualifier

 Minimum  Maximum

Concentration
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL Mean Ratio
Maximum 

Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Zinc -- - -- 2 / 2 81.0 126 104 31.8 246 120 1 / 2 1.05 32.0 2 / 2 3.23 3.94 2.05 0.86

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Table 19-4
Ecological Risk Assessment Screening Statistics for PAOC O Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of 

Detection
Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance
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Decision Tree Summary

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil     
(SI)

Yes Yes

VOCs Yes No N/A
SVOCs Yes B(a)A > SSL < SSL in subsurface soil; not detected in downgradient well 

(VECG-MW02)
B(a)P > RSL within acceptable HH risk range
D(a,h)A > RSL, SSL within acceptable HH risk range; not detected in subsurface 

soil or in downgradient well (VECG-MW02)
Inorganics Yes Pb > SSL, BKG < SSL in subsurface soil; not detected in downgradient well 

(VECG-MW02)
Zn > ECO, BKG mean concentration < ECO

Subsurface Soil 
(SI)

Yes Yes

SVOCs Yes No N/A
Inorganics Yes No N/A

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Table 19-5

PAOC O 

Vieques, Puerto Rico
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FIGURE 19-1
PAOC O Sample Locations, 

1983 Aerial Photograph
Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites 
Vieques, Puerto Rico
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SECTION 20 

PAOC P— Former Water Treatment Pumphouse 

This section presents the results of the SI performed at PAOC P— Former Water Treatment 
Pumphouse at the Former VNTR.  

20.1 Conceptual Site Model 
The CSM for PAOC P is based on review of historical information such as records, aerial 
photographs, site inspection documentation, and interviews; as well as site-specific data 
collection.  

20.1.1 Site History and Potential Sources of Release 
Records indicate that PAOC P (Figures 20-1 and 20-2) was a former water treatment 
pumphouse (Building 500) on the western boundary of Camp Garcia at the former VNTR. 
Building 500 was constructed in 1953 and demolished in 1989. The relatively limited 
historical information that exists about PAOC P was gained from site visits during the EBS 
and SI scoping, as well as personnel interviews and historical records review during the 
EBS.  

The EBS site visit (2002) found no evidence of hazardous material, hazardous waste, 
petroleum, or munitions storage or disposal. However, a mobile generator (Figure 20-3B) 
was found at PAOC P during the SI scoping session site visit (2007). At that time, it was 
concurred upon by the regulatory agencies and Navy that no sampling at the former 
pumphouse was warranted, but that removal of the generator and sampling beneath it were 
warranted.  

During the Vieques ERP Technical Subcommittee site visit to concur on the sampling 
location (January 2009), following vegetation clearance and prior to commencement of SI 
sampling activities, a trailer-mounted water tank was observed onsite (Figure 20-3A).  

Based on the above information, the former water treatment facility pumphouse is not a 
likely source of a CERCLA-related release. However, the mobile generator observed during 
the 2007 site visit was considered a potential source of a CERCLA-related release. Therefore 
an SI was warranted to determine if a CERCLA-related release occurred from the mobile 
generator and, if so, whether it warrants further investigation or action. It is important to 
note that a significant release from the generator’s oil reservoir is unlikely because it was 
intact and holding oil at the time of removal (see Figure 20-3C). The reservoir was drained 
of its oil (approximately 4 gallons) prior to removal. Further, any potential for future 
releases at the site was eliminated by removing the generator and other debris that were 
observed at the site (see Figure 20-3D through I). The scrap metal debris was transported to 
the Navy Central Processing Center (CPC) for disposal. For more details regarding the 
disposal of metal debris associated with the mobile generator and trailer-mounted water 
tank, see Investigation-Derived Waste Disposal Information, Appendix J.3. 
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20.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 2002 
(EBS), the Vieques ERP Technical Subcommittee site visit (January 2009), the 2009 SI, as well 
as on regional information.  

The land surrounding PAOC P slopes to the east toward an ephemeral stream. The highest 
elevation at PAOC P is approximately 50 ft amsl. The land around PAOC P is not 
maintained. 

Soil boring SO01 consisted of silt, sand and silty sand which graded into lean clay with 
depth. Refusal at SO01 was encountered at approximately 20 ft bgs. For more details on the 
unconsolidated material overlying bedrock, see the site-specific boring log in Appendix A.  

Based on the generalized geologic map shown in Figure 1-7, bedrock below PAOC P is the 
KTd formation, composed of plutonic rocks, largely granodiorite and quartz diorite. For 
more information on the bedrock geology, see Section 1.4.6. 

Although there was no surface water present on the site, the site slopes to the east into an 
ephemeral stream which drains approximately 5,000 ft south to Bahia Corcho, the closest 
surface water body topographically downgradient of PAOC P. Based on nearby wells, the 
topographic slope, and the regional groundwater gradient determined by the USGS 
(1989) and confirmed by CH2M HILL within the Camp Garcia area during the SI/ESI 
(2009), groundwater in this area likely exists within the fractured bedrock and flows in a 
southerly direction toward the coast, as described in Section 1.4.7 and shown in Figure 24-1. 

20.2 Sampling Approach and Chemical Constituents Identified 
In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), one co-located surface soil 
and subsurface soil sample (SS/SB-01) was collected beneath the mobile generator. The 
location of this soil boring is illustrated as VEPP-SS/SB01 on Figure 20-2. No PID readings 
above 0.0 ppm were observed in the soil boring (see Soil Boring Logs, Appendix A); 
therefore, the subsurface soil sample was collected at the default depth in accordance with 
the SAP (see Table 2-1 for subsurface soil sample depths). The samples were analyzed for 
BTEX, MTBE, PAHs, lead, TPH-GRO, and TPH-DRO to determine if a release had occurred 
from the mobile generator.  

Tables 20-1 and 20-2 summarize the constituents detected in the PAOC P surface soil sample 
and subsurface soil sample, respectively, collected during the SI. The tables also identify 
screening criteria and background exceedances. Raw analytical data for the SI samples are 
provided in Appendix K. 

20.3 PAOC P Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 20-1 and 20-2). 
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Step 1: Is the site potentially CERCLA-eligible? 
As shown by the CSM, the former mobile generator is the most likely source of a release at 
PAOC P. Although there are no records of past releases at the site and there was no 
evidence of past releases observed during the site visits, the potential presence of CERCLA 
hazardous substances could not be confidently ruled out without sample collection due to 
the presence of the mobile generator. Sample collection took place during the 2009 SI. 
Therefore, the decision analysis proceeds to Step 2. 

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the SI, the following inorganics above the background 
UTLs and non-inorganics were detected by medium: 

Surface Soil 

 BTEX/MTBE: none detected 

 PAHs: anthracene, benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene, 
benzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, carbazole, chrysene, fluoranthene, 
indeno(1,2,3-cd)pyrene, and pyrene 

 Lead 

 TPH: TPH-DRO 

Subsurface Soil 

 BTEX/MTBE: none detected 

 PAHs: bis(2-ethylhexyl)phthalate 

 TPH: TPH-DRO 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
There are no records or visual evidence of past releases at PAOC P. However, based on the 
potential source area at PAOC P (i.e., mobile generator), it is assumed that the detected 
constituent groups (i.e., PAHs, lead, TPH-DRO) are potentially attributable to CERCLA-
related releases from the mobile generator because they are all potentially associated with 
petroleum hydrocarbons. Therefore, all detected constituents are further considered in the 
decision analysis process. 



SITE INSPECTION/EXPANDED SITE INSPECTION REPORT 

20-4 ES051710192043TPA / 10160001 

Step 5: For potentially complete exposure pathways, are there any exceedances (over that of 
background) of the most conservative screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
lead) are listed below by medium. 

Surface Soil 

 Benzo(a)anthracene: detected at a concentration (11 μg/kg) above the SSL at a DAF of 1 
(10 μg/kg) 

 Lead: no exceedance 

 TPH: no exceedance 

Subsurface Soil 

 PAHs: no exceedance 

 TPH: no exceedance 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 
One constituent (benzo[a]anthracene) was detected at a concentration above the SSL at a 
DAF of 1. However, the exceedance was slight (i.e., detected at 11 g/kg vs SSL at a DAF of 
1 of 10 g/kg); the concentration does not exceed the SSL at a DAF of 1.1. Further, the 
benzo(a)anthracene concentration in the duplicate sample (i.e., 9.7 g/kg) is less than the 
SSL at a DAF of 1.  

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely source of CERCLA-related releases is the former mobile generator. Based on this 
information, the generator (together with other debris observed at the site) was removed (to 
eliminate potential future sources of contamination) and a co-located surface and subsurface 
soil sample was collected beneath the former generator. Based on this information, the 
spatial distribution of the samples collected during the SI and the resulting data indicate the 
potential source area has been sufficiently characterized. 

20.4 Conclusions and Recommendations 
Table 20-3 summarizes the results of the decision analysis for PAOC P, which indicates 
there has not been a CERCLA-related release at the site that has resulted in contamination of 
soil at concentrations that would pose a potentially unacceptable risk to human or ecological 
receptors or leaching concern for groundwater. In addition, any potential future source of 
release has been removed from the site. Therefore, based on the above information, no 
further investigation or action is warranted for PAOC P; a no further action decision 
document will be prepared for the site.  



Surface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- -- ND ND

Semivolatile Organic Compounds (UG/KG)
Anthracene -- 1,700,000 -- 360,000 -- 2.2 J 2.1 J
Benzo(a)anthracene -- 150 -- 10 -- 11 J 9.7 J
Benzo(b)fluoranthene -- 150 -- 35 -- 11 J 11 J
Benzo(g,h,i)perylene -- 170,000 -- 120,000 -- 3.4 J 4.8 J
Benzo(k)fluoranthene -- 1,500 -- 350 -- 13 J 13 J
bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400 -- 41 J 43 J
Carbazole -- 24,000 -- -- -- 21 UJ 3.1 J
Chrysene -- 15,000 -- 1,100 -- 8.3 J 6.5 J
Fluoranthene -- 230,000 -- 160,000 -- 6.9 J 7.6 J
Indeno(1,2,3-cd)pyrene -- 150 -- 120 -- 6.7 J 8.7 J
PAH HMW (Total) -- -- 18,000 -- -- 57 57
PAH LMW (Total) -- -- 29,000 -- -- 9.0 10
Pyrene -- 170,000 -- 120,000 -- 3.9 J 3.7 J

Total Metals (MG/KG)
Lead 5.4 400 120 27 50 4.2 J 6.7 J

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range -- -- -- -- 100 15 J 24 J

Notes:

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Table 20-1

PAOC P

Vieques, Puerto Rico

Background 
UTL (KTd)

VEPP-SO01

VEPP-SS01-01-0309

03/11/09

VEPP-SS01P-01-0309

03/11/09

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

PREQB 
Corrective 

Action Level
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Subsurface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- ND

Semivolatile Organic Compounds (UG/KG)
bis(2-Ethylhexyl)phthalate -- 35,000 1,400 -- 120 J

Total Metals (MG/KG)
Lead 3.3 400 27 50 1.1

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range -- -- -- 100 17

Notes:

ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

03/11/09

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL            
(DAF=1)

PREQB 
Corrective 

Action Level

Table 20-2

PAOC P

Vieques, Puerto Rico

VEPP-SO01

VEPP-SB01-46-0309
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Decision Tree Summary

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil     
(SI)

Yes Yes

PAHs Yes No N/A
Lead Yes No N/A
TPH Yes No N/A

Subsurface Soil 
(SI)

Yes Yes

PAH Yes No N/A
TPH Yes No N/A

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Table 20-3

PAOC P

Vieques, Puerto Rico
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(A) PAOC P as seen during the Vieques ERP Technical Subcommittee
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SECTION 21 

PAOC Q/R—Former Boiler Room in Heat Plant 
Buildings 607 and 617 

This section presents the results of the SI performed at PAOC Q/R—Former Boiler Room in 
Heat Plant Buildings 607 and 617 at the Former VNTR.  

21.1 Conceptual Site Model 
The CSM for PAOC Q/R is based on review of historical information such as records, aerial 
photographs, site inspection documentation, and interviews; as well as site-specific data 
collection.  

21.1.1 Site History and Potential Sources of Release 
Historical information indicates that PAOC Q, constructed in 1963 and demolished in 1984, 
was a former boiler house in heat plant Building 607. Historical information indicates PAOC 
R, constructed in 1970 and demolished in 1984, was a former boiler house in heat plant 
Building 617. The two sites have been combined into one site because of their similarities.  

PAOC Q is identified in the 1983 aerial photograph (Figure 21-1). In that aerial photograph 
there is another former building to the north that looks to have a very similar design to 
Building 607. It is likely that this other building is PAOC R (former boiler house Building 
617), although historical maps do not label this building as Building 617. It is also possible, 
based on the configurations observed in the 1983 aerial photograph, that even if this other 
building is not PAOC R, it is a former boiler house.  

Although there are no records of past releases at the site and there was no evidence of past 
releases observed during the site visits, the potential presence of CERCLA-related 
hazardous substances could not be confidently ruled out without sample collection due to 
the nature of the historical activities. Therefore, this site was included in the 2009 SI.  

21.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 2002 
(EBS) and in 2009 (SI), as well as on regional information.  

PAOC Q/R is at an elevation of approximately 94 ft amsl; the land surrounding PAOC Q/R 
slopes gently to the south and is relatively open, but not routinely maintained. 

The soil overlying the bedrock found in borings at PAOC Q/R consists mostly of gravel 
with some sandy silt. Refusal was encountered at 8 ft bgs (SO01) and at 2ft bgs (SO02). For 
more information on the soils, see Appendix A for the site-specific soil boring logs. It is 
noted here that approximately 2 to 3 ft of soil/gravel from road upgrade activities 
conducted by USFWS was placed over the soil sampling locations at PAOC Q/R. Therefore, 
the soil boring descriptions referenced above include that material.  
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Bedrock under PAOC Q/R is part of the KTd formation, which consists of plutonic rocks, 
largely granodiorite and quartz diorite. For more information on the bedrock geology, see 
Section 1.4.6.  

No surface water bodies are present at the site. The closest surface water bodies 
topographically downgradient of the site is Bahia Corcho and Bahia Tapon along the coast, 
approximately 1 mile to the south and southeast, respectively. Based on nearby wells, the 
topographic slope, and the regional groundwater gradient determined by the USGS (1989) 
and confirmed by CH2M HILL within Camp Garcia during the SI/ESI, groundwater in this 
area exists within the fractured bedrock and is presumed to flow in a southerly direction 
toward the coast, as described in Section 1.4.7 and shown in Figure 24-1. 

21.2 Sampling Approach and Chemical Constituents Identified 
To determine if a release of hazardous constituents had occurred at PAOC Q/R, in 
accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), two soil borings were installed 
during the 2009 SI. One co-located surface soil and subsurface soil sample (SS/SB-01) was 
collected within the former footprint of Building 607 (PAOC Q). Additionally, one surface 
soil sample (SS02) was collected at the former location of the similar structure to the north, 
as shown in Figure 21-1. No subsurface soil sample was taken at SO02, as refusal was 
reached at 2 ft bgs. Because approximately 2 to 3 feet of soil/gravel was placed over the 
PAOC Q/R sampling locations prior to sampling, only the subsurface soil sample collected 
at the PAOC Q location is representative of soil present when potential releases from 
historical activities at the site would have occurred. The surface soil samples collected at the 
sites are representative of the soil cover material placed there during the USFWS road 
improvement activities. This is further discussed in the Decision Analysis subsection below. 

No PID readings above 0.0 ppm were observed in the soil borings (see Soil Boring Logs, 
Appendix A); therefore, the subsurface soil sample at PAOC Q was collected at the default 
depth in accordance with the SAP (see Table 2-1 for soil sample depths). The surface and 
subsurface soil samples were analyzed for TCL VOCs and SVOCs, and TAL inorganics.  

Tables 21-1 and 21-2 summarize the constituents detected in PAOC Q/R surface soil 
samples and subsurface soil sample, respectively, collected during the SI. The tables also 
identify background and screening criteria exceedances. Raw analytical data for the SI 
samples are provided in Appendix K. Table 21-3 summarizes the pesticide data collected 
from a soil pile generated from road expansion activities conducted by USFWS. These data 
are utilized in the decision analysis process, as described below. Raw analytical data for the 
soil pile sample are provided in Appendix K. 

21.3 PAOC Q/R Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 21-1 and 21-2). 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests the sites were former boiler rooms in heat plant buildings. 
Although there are no records of past releases at the sites and there was no evidence of past 
releases observed during the site visit, the potential presence of CERCLA hazardous 
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substances could not be confidently ruled out without sample collection due to the nature of 
the historical activities at the site. Sample collection took place during the 2009 SI. Therefore, 
the decision analysis proceeds to Step 2.  

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
Appendix M discusses the evaluation of the PAOC Q/R data quality. As detailed in 
Appendix M, the PAOC Q/R data are available for evaluating whether a release of 
hazardous waste or hazardous constituents warranting further action occurred at PAOC 
Q/R. However, only the subsurface soil sample from PAOC Q is useful for this purpose (see 
Steps 3 through 7 below) because the surface soil samples were not collected in soil 
representative of surficial conditions present when historical activities at the sites took place. 
The surface soil samples are useful for determining whether the cover soil from the road 
expansion activities is appropriate for use as backfill material. Therefore, the surface soil 
sample data are included in the decision analysis steps below. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the SI, the following inorganics above the background 
UTLs and non-inorganics were detected by medium: 

Surface Soil 

 VOCs: none detected 

 SVOCs: benzo(a)anthracene, indeno(1,2,3-cd)pyrene 

 Inorganics above background UTLs: arsenic, calcium, cobalt, copper, magnesium and 
zinc 

Subsurface Soil 

 VOCs: none detected 

 SVOCs: none detected 

 Inorganics above background UTLs: copper and magnesium 

Soil Pile from Road Expansion 

 Pesticides: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT, dieldrin 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
There are no records or visual evidence of past releases at PAOC Q/R. Further, the surface 
soil samples are not representative of historical conditions at the site; therefore, constituents 
detected in them are not representative of CERCLA-related releases at the site. However, 
based on the potential source areas at PAOC Q/R (i.e., former boiler rooms in heat plant 
buildings), it is assumed that the detected constituent group in the subsurface soil sample 
(i.e., inorganics) is potentially attributable to CERCLA-related releases from the former 
boiler room at PAOC Q. Therefore, all detected constituents in subsurface soil are further 
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considered in the decision analysis process. In addition, to demonstrate that the cover soil 
from road expansion activities is appropriate for use as backfill, the surface soil data are 
further considered in the decision analysis process. 

The pesticide data for the soil sample collected from the soil pile (Table 21-3) show the 
pesticide concentrations are consistent with the range of pesticide concentrations detected at 
multiple sites across east Vieques and attributed to normal pesticide use, not a CERCLA-
related release (see Appendix O and Pesticides and Herbicides under Section 1.1.1). Therefore, 
the pesticide data are not further considered in the decision analysis process. 

Step 5: For potentially complete exposure pathways, are there any exceedances (over that of 
background) of the most conservative screening values? 
In this step of the decision analysis, the data for the constituents identified in Step 4 are 
compared to the screening criteria described in Section 1 and shown on the detection tables. 
Those constituents that exceed one or more criteria (and background for inorganics) are 
listed below by medium. 

Surface Soil 

 SVOCs: no exceedances 

 Arsenic: one detection (sample SS02) at a concentration (8.7 mg/kg) above the RSL for 
residential soil (0.39 mg/kg), the SSL at a DAF of 1 (0.29 mg/kg), and background UTL 
(1.6 mg/kg) 

 Cobalt: one detection (sample SS02) at a concentration (25 mg/kg) above the adjusted 
RSL for residential soil (2.3 mg/kg), the ecological screening value (13 mg/kg), the SSL 
at a DAF of 1 (0.49 mg/kg), and background UTL (16 mg/kg) 

 Copper: one detection (sample SS02) at a concentration (251 mg/kg) above the 
ecological soil screening value (70 mg/kg), the  SSL at a DAF of 1 (46 mg/kg), and 
background UTL (66 mg/kg) 

Subsurface Soil 

 Copper: one detection (sample SB01) at a concentration (77 mg/kg) above the SSL at a 
DAF of 1 (46 mg/kg) and background UTL (66 mg/kg) 

As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
PAOC Q/R. The site is approximately 0.003 acre in size whereas a residential lot may be 
approximately 0.75 acre. No chemicals in soil were detected above background and RSLs at 
concentrations exceeding 100 times the screening levels (see Table 21-4). Therefore, no hot 
spots were identified and all soil data were merged in the residential evaluation.  
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Two constituents were detected in surface soil samples above the human health screening 
levels and background UTLs: arsenic and cobalt (Table 21-4). 

 Arsenic was detected in surface soil above its background UTL and RSL (0.39 mg/kg), at 
a maximum concentration of 8.7 mg/kg. Based on the maximum detected concentration, 
the ELCR is 2 x 10-5 and the HQ is 0.4, which are within EPA acceptable levels and 
arsenic would not be identified as a risk driver. 

 Cobalt was detected in surface soil above its background UTL and adjusted RSL (2.3 
mg/kg), at a maximum concentration of 25 mg/kg. Based on the maximum detected 
concentration, the HQ is 1.1 and the ELCR is 7 x 10-8, which is slightly higher than EPA’s 
target HQ of 1.0. The cobalt background used for comparison is from the soil type 
within which PAOC Q/R lies (i.e., 16 mg/kg). However, the road expansion material 
was derived from a broad area, and cobalt concentrations up to 26 mg/kg were detected 
during the east Vieques background soil inorganics investigation in nearby soil types 
(CH2M HILL, 2007b). This suggests that the cobalt concentrations in the surface soil 
samples collected at PAOC Q/R (maximum of 25 mg/kg) are within the range of 
background. 

Five additional constituents (aluminum, chromium, iron, manganese, and vanadium) were 
detected in soil above human health screening levels but below background UTLs. Based on 
the environmental conditions on Vieques (see Appendix R), the form of chromium expected 
to be present at the site is Cr3+, especially considering its detected concentrations are within 
background levels. Based on maximum detected concentrations of arsenic, cobalt, and the 5 
constituents, the cumulative ELCR is 2 x 10-5 and the maximum target organ-specific HI is 
1.1 (based on cobalt, which is within the range of background; see Table 21-4). 
Consequently, there is not a concern for potential cumulative effects from multiple 
constituents in site soil relative to background. 

Ecological Evaluation 
Two inorganics (cobalt and copper) exceeded ecological screening values and background 
UTLs in one surface soil sample collected at the site (Table 21-1). As discussed previously, 
approximately 2 to 3 feet of soil/gravel was placed over the PAOC Q/R sampling locations 
prior to sampling. Thus, the subsurface soil sample collected at the PAOC Q location is 
representative of soil present when potential releases from historical activities at the site 
would have occurred. The surface soil samples collected at the sites are representative of the 
soil cover material placed there during the USFWS road improvement activities. Based upon 
these factors, food web exposures for upper trophic level receptors (birds and mammals) are 
not evaluated. 

Neither of these two constituents (cobalt or copper) poses an unacceptable risk to ecological 
receptors if the soil is used for backfill within Camp Garcia, based upon the following: 

 The targeted area for re-use (i.e., PAOC L) is in an area adjacent to buildings and is 
periodically maintained, so there would be insignificant habitat in the area. 

 Cobalt exceeded the background UTL in one of the two surface soil samples at a ratio of 
1.56 (1.31 in the field duplicate) (Table 21-5). As noted above, the cobalt concentrations 
detected in the surface soil samples are likely attributable to background because similar 
concentrations were detected during the east Vieques background investigation 
(CH2M HILL, 2007b). Cobalt did not exceed background in the one subsurface soil 
sample thought to represent original conditions. 
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 Copper exceeded the background UTL in one of the two surface soil samples at a ratio of 
3.59 (0.99 in the field duplicate) (Table 21-5). Based upon the average of the parent and 
field duplicates, the copper concentration in this sample is 160 mg/kg. Although the 
background UTL for copper in this soil type is 65.5 mg/kg, copper concentrations up to 
102 mg/kg were detected during the east Vieques background soil inorganics 
investigation in nearby soil types (CH2M HILL, 2007b). This suggests that the copper 
concentrations may be within the range of background, considering that the other 
surface soil sample collected at this site (of the same fill material) had a copper 
concentration of 66 mg/kg, which is identical to the background UTL for this soil type 
and very similar to the concentration in the field duplicate of the second sample (69 
mg/kg). Copper marginally exceeded soil type-specific background in the one 
subsurface soil sample thought to represent original conditions (ratio of 1.17) but did not 
exceed 102 mg/kg, the maximum background for east Vieques. 

Additional Comparisons 

Three inorganics (arsenic, cobalt, copper) were detected in surface soil at concentrations 
above the SSLs at a DAF of 1 and background UTLs. Copper was also detected in subsurface 
soil above the SSL at a DAF of 1 and background UTL. Soil/groundwater data evaluations 
presented for various sites in this SI/ESI Report suggest SSLs at a DAF of 1 are not 
representative predictors of leaching to groundwater (e.g., PI 4, SWMU 10, etc.). None of 
these constituents was detected in groundwater in the monitoring well (EPAN-MW02) 
downgradient of PAOC Q/R. 

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 

The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely sources of CERCLA-related releases are the former boiler rooms in heat plant 
buildings. Based on this information, soil samples were collected at each of these areas. 
However, because the surface soil samples were collected in cover soil, the spatial 
distribution of the data indicates the potential source area was not sufficiently sampled. 

The VOC, SVOC, and inorganics data for the surface soil samples collected from the cover 
soil at PAOC Q/R, in addition to the pesticide data from the soil pile derived from the same 
road expansion activities (see location of soil pile in Figure 21-1), indicate the soil was 
sufficiently characterized to determine its suitability as fill material. 

21.4 Conclusions and Recommendations 
Table 21-6 summarizes the results of the decision analysis for PAOC Q/R. As shown in 
Table 21-6, the surface soil was not sufficiently characterized because the historical ground 
surface was not encountered during surface soil sampling. In addition, refusal was 
encountered at the PAOC R subsurface soil sampling location. Therefore, it is recommended 
that the soil cover placed over PAOC Q/R be removed and co-located surface and 
subsurface soil samples collected at the original planned locations. It is further 
recommended that the soil cover material removed from the location (as well as any 
additional needed soil from the soil pile of the same material) be used to backfill the 
excavation at PAOC L. 
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Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- ND ND ND

Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene -- 150 -- 10 6.3 J 26 U 24 U
Indeno(1,2,3-cd)pyrene -- 150 -- 120 9.5 J 26 U 24 U
PAH HMW (Total) -- -- 18,000 -- 16 0 U 0 U
PAH LMW (Total) -- -- 29,000 -- 0 U 0 U 0 U

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000 20,200 20,300 17,700
Antimony 5.8 3.1 78 0.27 0.20 J 0.11 J 0.15 J
Arsenic 1.6 0.39 18 0.29 0.86 8.6 8.7
Barium 147 1,500 330 82 84 55 65
Beryllium 0.27 16 40 3.2 0.19 0.24 0.25
Cadmium 2.2 7.0 32 0.38 0.094 U 0.11 U 0.13
Calcium 8,840 -- -- -- 31,700 8,990 8,060
Chromium 72 0.29 64 0.00083 14 8.0 7.4
Cobalt 16 2.3 13 0.49 11 21 25
Copper 66 310 70 46 66 J 251 J 69 J
Iron 38,100 5,500 -- 640 27,400 36,500 31,600
Lead 5.4 400 120 27 3.5 2.8 4.0
Magnesium 3,710 -- -- -- 6,190 15,400 11,000
Manganese 1,630 180 220 57 604 433 520
Nickel 22 160 38 48 5.6 5.9 5.0
Potassium 5,270 -- -- -- 1,710 J 1,970 J 2,320 J
Selenium 0.51 39 0.52 0.26 0.21 J 0.55 U 0.48 U
Silver 0.22 39 560 1.6 0.020 J 0.010 J 0.010 J
Sodium 1,590 -- -- -- 340 J 156 J 159 J
Vanadium 144 39 130 180 91 85 78
Zinc 32 2,400 120 680 34 60 68

Notes:

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Adjusted RSL for 
Residential Soil

Eco (E)

Table 21-1
Surface Soil Detection and Exceedance Results
PAOC Q/R 

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Background 
UTL (KTd)

SSL             
(DAF=1)

VEPQ/R-SS02P-01-0209

02/23/09

VEPQ/R-SO02VEPQ/R-SO01

VEPQ/R-SS01-01-0209

02/23/09

VEPQ/R-SS02-01-0209

02/23/09
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PAOC Q/R

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- ND

Semivolatile Organic Compounds (UG/KG)
No Detections -- -- -- ND

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000 29,800
Arsenic 1.6 0.39 0.29 0.65
Barium 147 1,500 82 83
Beryllium 0.27 16 3.2 0.24
Calcium 8,840 -- -- 4,770
Chromium 72 0.29 0.00083 17
Cobalt 16 2.3 0.49 12
Copper 66 310 46 77 J
Iron 38,100 5,500 640 32,800
Lead 3.3 400 27 1.5
Magnesium 3,710 -- -- 7,120
Manganese 1,630 180 57 746
Nickel 22 160 48 10
Potassium 2,000 -- -- 1,440 J
Sodium 2,250 -- -- 465 J
Vanadium 144 39 180 105
Zinc 32 2,400 680 31

Notes:

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

J - Analyte present, value may or may not be accurate or 
precise
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

VEPQ/R-SO01

VEPQ/R-SB01-46-0209

02/23/09

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL             
(DAF=1)

Vieques, Puerto Rico

Table 21-2
Subsurface Soil Detection and Exceedance Results

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

ES051710192043TPA / 10160001 Page 1 of 1
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Station ID
Sample ID
Sample Date

Chemical Name

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 2.8 J 4.1 J
4,4'-DDE 98 E 120
4,4'-DDT 98 E 110
Dieldrin 0.94 J 1.3 J

Notes:

E - Analyte present, value exceeded upper limit of 
instrument calibration range
J - Analyte present, value may or may not be accurate or 
precise
UG/KG - Micrograms per kilogram

Vieques, Puerto Rico

Table 21-3
Road Expansion Soil Pile Detection Results

7 Consent Order Sites and 16 PI/PAOC Sites

07/10/09

VEBPL-SO01-0709(dup)VEBPL-SO01-0709

07/10/09

ES051710192043TPA / 10160001 Page 1 of 1



Table 21-4
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: PAOC-QR

Media: Surface Soil, Subsurface Soil
Historical Function: Former Boiler Room in Heat Plant Buildings 607 and 617

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits KTd KTd 100x SL Toxicity Value Toxicity Value

(1) (3) (3)

PAOC-Q/R 7429-90-5 Aluminum 2.0E+04 2.03E+04 mg/kg VEPQ/R-SO02 2 / 2 2 / 2 2.08E+00 - 2.43E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Surface Soil 7440-38-2 Arsenic 8.6E-01 8.70E+00 mg/kg VEPQ/R-SO02 2 / 2 2 / 2 1.40E-01 - 1.60E-01 1.6E+00 Yes 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max

Hyperpigmentation, keratosis and
possible vascular complications 0.4 2.2E-05

7440-47-3 Chromium 8.0E+00 1.39E+01 mg/kg VEPQ/R-SO01 2 / 2 2 / 2 9.00E-02 - 1.00E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --
7440-48-4 Cobalt 1.1E+01 2.50E+01 mg/kg VEPQ/R-SO02 2 / 2 2 / 2 1.00E-02 - 1.00E-02 1.6E+01 Yes 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 1.1 6.8E-08
7439-89-6 Iron 2.7E+04 3.65E+04 mg/kg VEPQ/R-SO02 2 / 2 2 / 2 5.60E-01 - 6.60E-01 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.7 --
7439-96-5 Manganese 5.2E+02 6.04E+02 mg/kg VEPQ/R-SO01 2 / 2 2 / 2 3.70E-01 - 4.30E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 8.5E+01 9.10E+01 mg/kg VEPQ/R-SO01 2 / 2 2 / 2 6.00E-02 - 7.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

PAOC-Q/R 7429-90-5 Aluminum 3.0E+04 3.0E+04 mg/kg VEPQ/R-SO01 1 / 1 1 / 1 2.30E+00 - 2.30E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.4 --

Subsurface Soil 7440-38-2 Arsenic 6.5E-01 6.5E-01 mg/kg VEPQ/R-SO01 1 / 1 1 / 1 1.60E-01 - 1.60E-01 1.6E+00 No 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --

Hyperpigmentation, keratosis and
possible vascular complications -- --

7440-47-3 Chromium 1.7E+01 1.7E+01 mg/kg VEPQ/R-SO01 1 / 1 1 / 1 1.00E-01 - 1.00E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0001 --
7440-48-4 Cobalt 1.2E+01 1.2E+01 mg/kg VEPQ/R-SO01 1 / 1 1 / 1 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 3.3E+04 3.3E+04 mg/kg VEPQ/R-SO01 1 / 1 1 / 1 6.20E-01 - 6.20E-01 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 7.5E+02 7.5E+02 mg/kg VEPQ/R-SO01 1 / 1 1 / 1 4.10E-01 - 4.10E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.4 --
7440-62-2 Vanadium 1.1E+02 1.1E+02 mg/kg VEPQ/R-SO01 1 / 1 1 / 1 7.00E-02 - 7.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.3 --

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type KTd Soil 1.1 2E-05
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater -- --
(3) Regional Screening Levels for Residential Soil (December 2009). Total Risk 1.1 2E-05

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk

Concentration

December

(2)

Adjusted

RSL

Qualifier Qualifier

 Minimum  Maximum

Concentration
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL
Mean 
Ratio

Maximum 
Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Cobalt -- - -- 2 / 2 10.5 25.0 17.8 10.3 63.5 13.0 1 / 2 1.92 16.0 1 / 2 1.11 1.56 4.89 1.37
Copper -- - -- 2 / 2 66.0 251 159 131 743 70.0 1 / 2 3.59 66.0 2 / 2 2.40 3.80 10.6 2.26

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Table 21-5
Ecological Risk Assessment Screening Statistics for PAOCQ/R Surface Soil - Plants and Invertebrates

Range of Non-
Detect Values

Frequency 
of 

Detection
Frequency of 
Exceedance

Frequency 
of UTL 

Exceedance
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Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil     
(SI)

Yes Yes

SVOCs Yes No N/A
Inorganics Yes As > RSL, SSL, BKG acceptable risk level; not detected in downgradient 

groundwater

Co > RSL, ECO, SSL, 
BKG

attributable to background; not detected in downgradient 
groundwater

Cu > ECO, SSL, BKG attributable to background; not detected in downgradient 
groundwater

Subsurface Soil  
(SI)

Yes Yes

Inorganics Yes Cu > SSL, BKG not detected in downgradient groundwater

Medium not sufficiently 
characterized; collect 
additional subsurface soil 
samples

Medium not sufficiently 
characterized; historical 
ground surface not 
encountered during 
surface soil sampling; 
remove soil cover and 
resample; use surface soil 
as backfill at PAOC L

Table 21-6
Decision Tree Summary
PAOC Q/R 

7 Consent Order Sites and 16 PI/PAO
Vieques, Puerto Rico
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FIGURE 21-1
PAOCs Q and R Sample Locations,

1983 Aerial Photograph
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SECTION 22 

PAOC S—Former POL Pipeline and Power Plant 

This section presents the results of the SI/ESI performed at PAOC S—Former POL Pipeline 
and Power Plant.  

22.1 Conceptual Site Model 
The CSM for PAOC S is based on review of historical information such as records, aerial 
photographs, site inspection documentation, and interviews; as well as site-specific data 
collection.  

22.1.1 Site History and Potential Sources of Release 
PAOC S includes the location of a former petroleum, oil, and lubricant (POL) pipeline that 
ran above ground (other than where it crossed under Red Beach Road) from the 
aboveground fuel tanks at SWMU 2 to an area south of the Camp Garcia Compound 
(Figures 1-2 and 1-3) where there was a valve used to fill fuel trucks (Garcia, 2004). The 
pipeline and probable valve locations are shown on Figure 22-1. The former fuel tanks at 
SWMU 2 stored diesel fuel, gasoline, aviation gas, and JP-5 fuel. Therefore, it is probable 
that these fuels were transported in the former pipeline at PAOC S. Records show that the 
pipeline was removed in 1984 (NAVFACENGCOM, 2003). A power plant, also identified on 
an historical aerial photograph (Figure 22-2), was added to PAOC S for the purposes of 
investigation, but has no known direct relationship with the former pipeline. Although 
there are no known records regarding the fuel type used by the generator(s) at the PAOC S 
power plant, it is likely they used diesel fuel. According to former Camp Garcia personnel, 
there are no records of USTs at Camp Garcia and that all fuel tanks were ASTs, in which 
case any fuel storage at the PAOC S power plant would likely have been in an AST, 
specifically a day tank. However, a design diagram for a UST at the power house facility 
(shown in Figure 22-3) was found. The diagram does not indicate whether the design was 
ever implemented. Further, no other information was found in reference to whether the UST 
was installed or, if installed, whether it was removed.  

Personnel interviewed during the EBS indicated that no known releases occurred along the 
pipeline or at the former power plant. Further, no evidence of hazardous material, 
hazardous waste, petroleum, or munitions storage or disposal was observed during a site 
visit (NAVFACENGCOM, 2003). However, because the POL pipeline extended from the 
SWMU 2 fuel farm to an area south of the Camp Garcia Compound, and because it had not 
been investigated for possible leaks, sampling along the former pipeline area was included 
in the PA/SI. Additionally, sampling at the former power plant building was included in 
the PA/SI due to its unknown potential as a source of release. 

22.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 2002 
(EBS), 2006 (PA/SI), the geophysical survey conducted in 2009 (ESI), and on regional 
information.  
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Former POL Pipeline 

The PAOC S pipeline originated at SWMU 2 on a peninsula between Bahia Tapon and Bahia 
de la Chiva. As shown in Figure 22-1, the pipeline ran past the northern edge of Bahia 
Tapon, north of a black mangrove wetland/salt flat at an elevation of approximately 5 ft 
amsl, and up to the eastern edge of the former Camp Garcia runway, at an elevation of 
approximately 26 ft amsl. The peninsula contains moderately sloped hills, whereas the area 
north of the wetlands and the area by the edge of the runway forms a very gentle slope to 
the south-southeast. The current vegetation is thorn scrub, likely because the land was 
cleared when the pipeline was installed. 

The southeastern end of the pipeline overlies bedrock of the Cretaceous formation Kv, 
consisting of sandstones, siltstones, conglomerates, lava, tuff and tuffaceous breccias and 
some limestones. These formations were largely deposited in marine environments. They 
have extensive deep weathering, forming the fine grained soils of sands, silts, and clays (see 
the boring logs in Appendix D of the Final PA/SI Report [CH2M HILL, 2008] for site-
specific descriptions). West of SS15 (Figure 22-1), the former pipeline crossed into 
Quaternary alluvial deposits of sands, silts, clays, and gravels (Qa). These geologic materials 
are mostly in the form of floodplain, terrace, and piedmont fan deposits. For more 
information on the bedrock geology, see Section 1.4.6.  

There are no ephemeral streams at or immediately adjacent to the site; as noted above, the 
former pipeline traversed an area just north of bays and wetlands. Based on the topographic 
slope and the regional groundwater gradient determined by the USGS (1989), groundwater 
in this area exists within the alluvial deposits and fractured bedrock and is presumed to 
flow in a southerly direction toward the coast.  

Former Power Plant 

This area is relatively flat, at about 65 ft amsl, and sloping 1 ft to 2 ft every 100 ft to the 
south. The land around the power plant portion of PAOC S is cleared but not regularly 
maintained.  

Soils in the area are unsaturated and generally consist of some combination of sand, silt 
and/or clay, though there are a few layers of well graded sand (see the boring logs in 
Appendix D of the Final PA/SI Report for site-specific descriptions). Bedrock was 
encountered at and near PAOC S between 30 ft and 36 ft bgs. Bedrock under the former 
power plant area of PAOC S is part of the KTd formation, which consists of plutonic rocks, 
largely granodiorite and quartz diorite. Coring in the borehole for PAOC S MW01 
encountered granodiorite bedrock surface at 30 ft bgs and continued in granodiorite to 45 ft 
bgs, where the borehole terminated. For more information on the bedrock geology, see 
Section 1.4.6.  

No surface water bodies are present at the site. The closest surface water bodies 
topographically downgradient of the site is Bahia Corcho and Bahia Tapon along the coast, 
approximately 1 mile to the south and southeast, respectively. Based on the well at PAOC S, 
nearby wells, the topographic slope, and the regional groundwater gradient determined by 
the USGS (1989) and confirmed by CH2M HILL for the Camp Garcia area during the ESI, 
groundwater in this area exists within the fractured bedrock and is presumed to flow in a 
southerly direction toward the coast, as described in Section 1.4.7. 
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As outlined in the Final SI/ESI SAP (CH2M HILL, 2009b), a magnetic and electromagnetic 
geophysical survey was conducted between the former fuel farm (PAOC N) and the former 
power plant (PAOC S) and throughout the footprint of the former power plant building. 
The Geophysical Report and associated figures can be found in Appendix H of this SI/ESI 
Report. The results of the geophysical survey showed there is no underground pipeline 
between the former fuel farm and former power plant and no UST at the former power 
plant. 

22.2 Sampling Approach and Chemical Constituents Identified 
In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), because no underground 
pipeline or UST was identified at the former power plant portion of PAOC S during the 
geophysical survey, no additional soil sampling was necessary. During the PA/SI, 14 soil 
borings were installed at the locations along the former pipeline, as shown on Figure 22-1. 
At each soil boring location, one surface soil sample and one subsurface soil sample were 
collected. Eleven of the soil borings (SO09 through SO19) were installed at approximately 
500-ft intervals along the POL pipeline. Three additional soil borings (SO06 through SO08) 
were installed in the vicinity of the probable valve location. The surface and subsurface soil 
samples were analyzed for TCL VOCs and SVOCs.  

In addition to the above, two surface soil samples (SO20 and SO21) were collected in a 
potential depositional area downgradient of the pipeline, but upgradient of a salt flat, in 
observed land crab habitat and analyzed for TCL VOCs and SVOCs. The locations of these 
two samples were selected in the field by USFWS and NOAA personnel at the beginning of 
the PA/SI fieldwork.  

Five soil borings (SO01 through SO05) were installed around the perimeter and in the center 
of the former power plant building, as shown in Figure 22-2. No PID or FID readings 
significantly above background were observed in the soil borings (see Soil Boring Logs, 
Appendix D of the Final PA/SI 12 Consent Order Sites and 8 PI/PAOC Sites (CH2M HILL, 
2008)); therefore, subsurface soil samples were collected at default depths (or refusal, 
whichever was encountered first) in accordance with the work plan (see Table 2-1 of the 
Final PA/SI 12 Consent Order Sites and 8 PI/PAOC Sites (CH2M HILL, 2008) for 
subsurface soil sample depths). The building center boring was completed as a monitoring 
well. The surface and subsurface soil samples were analyzed for TCL VOCs, SVOCs, 
pesticides and PCBs; and TAL metals. The groundwater sample was analyzed for TCL 
VOCs, SVOCs, pesticides and PCBs; TAL inorganics; and TDS. 

Tables 22-1, 22-2, and 22-3 summarize the constituents detected in PAOC S surface soil 
samples, subsurface soil samples, and groundwater samples, respectively, collected during 
the PA/SI. The tables also identify screening criteria exceedances. Raw analytical data for 
the PA/SI samples are provided in Appendix O of the Final PA/SI Report (CH2M HILL, 
2008). Note that the groundwater data from the upgradient well at PAOC N (EPAN-MW02), 
which is also upgradient of the former power plant part of PAOC S, was used for initial 
background comparison for the groundwater data collected at PAOC S. 

It is important to note that evaluation of these data, as presented in the PA/SI Report 
(CH2M HILL, 2008), determined that there has not been a CERCLA-related release at PAOC 
S that resulted in contamination of soil or groundwater at concentrations that would pose a 
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potentially unacceptable risk to human or ecological receptors or leaching concern for 
groundwater. However, because the site has not yet been closed out (due to the need to 
conduct a geophysical evaluation during the ESI), the PA/SI data have been re-evaluated in 
this SI/ESI Report to account for the new EPA RSLs/SSLs that superseded the EPA Region 
IX PRGs/SSLs and to account for ecological screening values that have been updated. It is 
also important to note that this re-evaluation resulted in no changes to the conclusions 
reached. 

22.3 PAOC S Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 22-1 through 22-3). 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests the site was a former POL pipeline and power plant. 
Although there are no records of past releases at the site and there was no evidence of past 
releases observed during the site visit, the potential presence of CERCLA hazardous 
substances could not be confidently ruled out without sample collection due to the nature of 
the historical activities at the site. Sample collection took place during the 2006 PA/SI. 
Therefore, the decision analysis proceeds to Step 2. 

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
Appendix N, Section N.20 of the Final PA/SI Report (CH2M HILL, 2008) discusses the 
evaluation of the PAOC S data quality. As detailed in Section N.20, the PAOC S data are 
acceptable for use in evaluating whether a release of hazardous waste or hazardous 
constituents warranting further action occurred at PAOC S. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the PA/SI, the following inorganics above the background 
UTLs and non-inorganics were detected by medium: 

Former Power Plant 

Surface Soil 

 VOCs: none detected 

 SVOCs: bis(2-ethylhexyl)phthalate 

 Pesticides: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT 

 PCBs: none detected 

 Inorganics above background UTLs: calcium, lead, magnesium, mercury, selenium, and 
zinc 

Subsurface Soil 

 VOCs: none detected 
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 SVOCs: bis(2-ethylhexyl)phthalate 

 Pesticides: 4,4’-DDE, 4,4’-DDT, methoxychlor 

 PCBs: none detected 

 Inorganics above background UTLs: copper, magnesium and selenium 

Groundwater 

 VOCs: none detected 

 SVOCs: none detected 

 Pesticides: none detected 

 PCBs: none detected 

 Total inorganics above background (EPAN MW02): aluminum, barium, cobalt, iron, 
manganese, selenium 

 Dissolved inorganics above background (EPAN MW02): aluminum, barium, 
manganese, nickel 

Former POL Pipeline 

Surface Soil 

 VOCs: none detected 

 SVOCs: di-n-butylphthalate, di-n-octylphthalate 

Subsurface Soil 

 VOCs: none detected 

 SVOCs: bis(2-ethylhexyl)phthalate 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
There are no records or visual evidence of past releases at PAOC S. However, based on the 
potential source areas at PAOC S (i.e., former POL pipeline and power plant), it is assumed 
that the constituent groups detected in site media, except for pesticides, are potentially 
attributable to CERCLA-related releases. The pesticides detected at this site (Table 22-1) are 
the same pesticides and of similar concentrations detected at other sites across Vieques 
(Tables O-1). For example, 4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were detected in PAOC S 
surface soil samples at concentrations between 1.8 g/kg and 7.9 g/kg (4,4’-DDD), 17 
g/kg and 650 g/kg (4,4’-DDE), and 5.4 g/kg and 270 g/kg (4,4’-DDT), which are 
similar to the concentrations detected at other sites across east Vieques (i.e., 0.16 g/kg to 26 
g/kg for 4,4’-DDD; 0.08 g/kg to 1,200 g/kg for 4,4’-DDE; and 0.30 g/kg to 990 g/kg 
for 4,4’-DDT). This information, coupled with the history of the site, suggests the pesticides 
are present due to normal pesticide use, not a CERCLA-related release (see Appendix O and 
Pesticides and Herbicides under Section 1.1.1). Therefore, pesticides are not considered 
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further in the decision analysis process. All other detected constituents are further 
considered in the decision analysis process.  

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by medium. 

Former Power Plant 

Surface Soil 
 SVOCs: no exceedances 

 Lead: two detections (samples SS01 and SS04) at concentrations (12 and 12.3  mg/kg, 
respectively) above the ecological soil screening value for birds and mammals (11 
mg/kg) and background UTL (5.4 mg/kg) 

 Mercury: one detection (sample SS01) at a concentration (1.2 mg/kg) above the adjusted 
RSL (0.78 mg/kg), the SSL at a DAF of 1 (0.57 mg/kg), the ecological soil screening 
value for plants and invertebrates (0.1 mg/kg), and background UTL (0.057 mg/kg). 

 Selenium: four detections (samples SS01, SS02, SS03, and SS04) at concentrations 
(0.62 mg/kg to 0.74 mg/kg) above the ecological soil screening value for plants and 
invertebrates (0.52 mg/kg), the SSL at a DAF of 1 (0.26 mg/kg) and background UTL 
(0.51 mg/kg). Selenium was also detected above background and the ecological 
screening value for birds and mammals (0.63 mg/kg) in three samples (SS01, SS03, and 
SS03) 

 Zinc: one detection (sample SS01) at a concentration (54 mg/kg) above the ecological soil 
screening value for birds and mammals (46 mg/kg) and background UTL (32 mg/kg) 

Subsurface Soil 
 SVOCs: no exceedances 

 Copper: one detection (sample SB01) at a concentration (83.3 mg/kg) above the SSL at a 
DAF of 1 (46 mg/kg) and background UTL (66 mg/kg) 

 Selenium: two detections (samples SB01 and SB03) at concentrations (0.68 mg/kg and 
0.69 mg/kg, respectively) above the SSL at a DAF of 1 (0.26 mg/kg) and background 
UTL (0.51 mg/kg) 
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Groundwater 
 Total and dissolved inorganics: no exceedances 

Former POL Pipeline 

Surface Soil 
 SVOCs: no exceedances 

Subsurface Soil 
 SVOCs: no exceedances 

As shown above, there are exceedances of the most conservative screening values for the 
former power plant portion of PAOC S. Therefore, the decision analysis process for those 
data continues to Step 6.  

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action?  

Former Power Plant 

Human Health Evaluation 
Soil 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
PAOC S. The site is approximately 0.2 acre in size whereas a residential lot may be 
approximately 0.75 acre. No chemicals in soil were detected above background and RSLs at 
concentrations exceeding 100 times the screening levels (see Table 22-4). Therefore, no hot 
spots were identified and all soil data were merged in the residential evaluation.  

Mercury was the only chemical detected in soil above both its human health screening level 
and background UTL (Table 22-4). Mercury was detected in surface soil above background 
and its adjusted RSL (0.78 mg/kg), at a maximum concentration of 1.2 mg/kg. Based on the 
maximum detected concentration, the HQ is 0.2, which is within the EPA acceptable level 
and mercury would not be identified as a risk driver. 

Seven additional constituents (aluminum, arsenic, chromium, cobalt, iron, manganese, and 
vanadium) were detected in surface or subsurface soil above human health screening levels 
but below background UTLs. Based on the environmental conditions on Vieques (see 
Appendix R), the form of chromium expected to be present at the site is Cr3+, especially 
considering its detected concentrations are within background levels. Based on maximum 
detected concentrations of mercury and the seven additional constituents, the cumulative 
ELCR is 2 x 10-6 and the maximum target organ-specific HI is 0.7 (see Table 22-4). 
Consequently, there is not a concern for potential cumulative effects from multiple 
constituents in site soil. 

Groundwater 
Chromium was detected above its RSL (0.043 g/L based on Cr6+) but below background in 
the groundwater sample collected from the site, at a maximum concentration of 1.5 g/L; 
detected concentrations are less than the MCL (100 g/L). Based on the environmental 
conditions on Vieques (see Appendix R), the form of chromium expected to be present at the 
site is Cr3+, especially considering its detected concentrations are within background levels. 
Based on the maximum “total” concentration and the expected form of chromium (Cr3+) at 
the site, the HI is 0.00003 (see Table 22-4), which is within the EPA acceptable level, and 
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chromium would not be identified as a risk driver. Additionally, all chromium detections in 
soil are below the background UTL, which indicates that the presence of chromium in 
groundwater is attributable to background. 

Cumulative Soil and Groundwater 
Potential cumulative risks from both residential soil and groundwater exposures were 
evaluated. As indicated on Table 22-4, the cumulative ELCR is 2 x 10-6 and the maximum 
target organ-specific HI is 0.7. Because the cumulative ELCR and target organ-specific HIs 
do not exceed EPA acceptable levels, cumulative effects from multiple chemicals in soil and 
groundwater are not a concern. 

Ecological Evaluation 
Four inorganics (lead, mercury, selenium, and zinc) exceeded ecological screening values 
and background UTLs in at least one surface soil sample collected at the site (Table 22-1). 
Based on site size and habitat characteristics, exposure of bioaccumulative chemicals to 
upper trophic level receptors (birds and mammals) was considered in addition to direct 
exposure of all detected chemicals to soil organisms (plants and invertebrates). Accordingly, 
the results of screening value exceedances for each of these receptor groups are evaluated.  

Mercury and selenium exceeded soil screening values for soil organisms (plants and 
invertebrates). Neither of these constituents poses an unacceptable risk to plants and 
invertebrates based upon the following: 

 Mercury was not detected in four of the five surface soil samples, which were collected 
around the sample with the elevated mercury concentration (1.2 mg/kg in SS01). Thus, 
the exceedance for mercury is restricted to a relatively small area centered near SS01 
and, since mercury was not detected in the subsurface sample SB01, is limited to the 
surface strata. 

 Selenium exceeded the ecological screening value for soil organisms (0.52 mg/kg) in 4 of 
5 samples at a maximum HQ of 1.42 (Table 22-5). Although the background UTL for 
selenium in this soil type is 0.51 mg/kg, selenium concentrations up to 1.3 mg/kg were 
detected during the east Vieques background soil inorganics investigation in nearby soil 
types (CH2M HILL, 2007b). This suggests that the selenium concentrations detected at 
PAOC S (maximum of 0.74 mg/kg) may be within the range of background. Further, all 
selenium concentrations are less than ecological screening values based upon other 
receptors (e.g., 4.10 mg/kg for soil invertebrates). Thus, selenium has a low potential for 
unacceptable risks to soil invertebrates and plants, especially given the very low 
potential for exposure. 

Lead, mercury, selenium and zinc exceeded the screening values (Eco SSLs) protective of 
upper trophic level organisms. None of these constituents poses an unacceptable risk to 
birds and mammals based upon the following: 

 Lead exceeded background and the Eco SSL for birds (11 mg/kg) in 2 of 5 samples. Food 
web HQs (and calculations) based upon maximum (screening) and mean (baseline) lead 
exposure doses for each target receptor are listed in Tables 22-6 through 22-9. Based 
upon a comparison to NOAELs, the maximum exposure dose HQs exceeded one for the 
pearly-eyed thrasher, but the mean exposure dose HQ was less than one. Based on these 
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results, lead does not pose an unacceptable risk to upper trophic level receptors based 
upon the decision rule in the ERA protocol (acceptable risk if the mean exposure HQ 
based on the MATC is less than one for all receptors). 

 Mercury exceeded background in 1 of 5 samples. Food web HQs and calculations for 
each target receptor are listed in Tables 22-6 through 22-9. Based upon a comparison to 
NOAELs, the maximum exposure dose HQs exceeded one for the Norway rat, Indian 
mongoose, and pearly-eyed thrasher. However, the mean exposure dose HQs were less 
than one for all receptors. Based on these results, mercury does not pose an unacceptable 
risk to upper trophic level receptors based upon the decision rule in the ERA protocol 
(acceptable risk if the mean exposure HQ based on the MATC is less than one for all 
receptors). 

 Selenium exceeded background and the Eco SSL for mammals (0.63 mg/kg) in 3 of 5 
samples. Food web HQs and calculations for each target receptor are listed in Tables 22-
6 through 22-9. Based upon a comparison to NOAELs, the maximum exposure dose 
HQs exceeded one for the Norway rat, but the mean exposure dose HQ was less than 
one. Based on these results, selenium does not pose an unacceptable risk to upper 
trophic level receptors based upon the decision rule in the ERA protocol (acceptable risk 
if the mean exposure HQ based on the MATC is less than one for all receptors). 

 Zinc exceeded background and the Eco SSL for birds (46 mg/kg) in 1 of 5 samples. Food 
web HQs and calculations for each target receptor are listed in Tables 22-6 through 22-9. 
Based upon a comparison to NOAELs, the maximum exposure dose HQs exceeded one 
for the Indian mongoose and pearly-eyed thrasher. However, the mean exposure dose 
HQs were less than one for all receptors. Based on these results, zinc does not pose an 
unacceptable risk to upper trophic level receptors based upon the decision rule in the 
ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is less than 
one for all receptors). 

Additional Comparisons 
Mercury and selenium exceed the SSLs at a DAF of 1 in surface soil samples (one for 
mercury and four for selenium) and copper and selenium exceed the SSLs at a DAF of 1 in 
subsurface soil samples (one for copper and two for selenium). Neither copper nor mercury 
was detected in groundwater, and mercury was not detected in any subsurface soil samples. 
Total selenium was detected in groundwater, but its concentration is an order of magnitude 
or more below the tap water RSL and MCL. Dissolved selenium was not detected in 
groundwater. This information indicates that the SSLs at a DAF of 1 for the inorganic 
constituents detected at PAOC S are not representative predictors of leaching to 
groundwater. At a DAF of 3 none of these inorganics concentrations exceeds the SSL. 

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 

The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely sources of CERCLA-related releases are the former pipeline and power plant. 
Based on this information, multiple soil samples and a groundwater sample were collected 
within these areas. In addition, a geophysical survey conducted at the former power plant 
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portion of PAOC S showed no evidence of a buried pipeline between the former fuel tanks 
and the former power plant or a UST within the footprint of the former power plant. 
Therefore, the area of geophysical survey and the spatial distribution of the samples 
collected during the PA/SI and resulting data indicate the potential source area has been 
sufficiently characterized. 

22.4 Conclusions and Recommendations 
Tables 22-10 and 22-11 summarize the results of the decision analysis for PAOC S, which 
indicates there has not been a CERCLA-related release at the site that has resulted in 
contamination of soil or groundwater at concentrations that would pose a potentially 
unacceptable risk to human or ecological receptors or leaching concern for groundwater. 
The soil data collected along the pipeline portion of PAOC S suggest a fuel release did not 
occur; therefore, analysis of other constituents, such as inorganics, is not warranted. Further, 
pesticide detections at the site are consistent with normal pesticide application associated 
with maintenance of the historical facilities present at the site. Additionally, the geophysical 
survey conducted as part of the ESI found no evidence of a buried pipeline or UST at the 
power plant portion of PAOC S. Therefore, based on the above information, no action is 
warranted for PAOC S; a no action decision document will be prepared for the site.   
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Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG) -- -- -- -- -- -- ND ND ND ND ND ND ND ND ND ND

No Detections

Semi-volatile Organic Compounds (UG/KG)

Di-n-butylphthalate -- -- -- 610,000 40,000 9,200 380 U 360 U 370 U 340 U 380 U 360 U 360 U 360 U 360 U 350 U

Di-n-octylphthalate -- -- -- 35,000 30,000 1,100 380 U 360 U 370 U 340 U 380 U 360 UJ 360 U 360 U 360 U 74 J

bis(2-Ethylhexyl)phthalate -- -- -- 35,000 30,000 1,400 380 U 90 J 370 U 340 U 380 U 360 U 360 U 360 U 360 U 350 U

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD -- -- -- 2,000 21 66 7.9 4.6 1.8 J 3.4 U 3.8 U 6.9 NA NA NA NA

4,4'-DDE -- -- -- 1,400 21 47 550 650 270 330 17 580 NA NA NA NA

4,4'-DDT -- -- -- 1,700 21 67 110 100 70 15 5.4 270 NA NA NA NA

Total Metals (MG/KG)

Aluminum 35,000 35,000 35,000 7,700 -- 55,000 10,400 9,530 10,600 7,310 10,200 9,790 NA NA NA NA

Antimony 5.8 5.8 5.8 3.1 0.27 0.27 0.63 J 0.67 J 0.5 J 0.49 J 0.25 J 0.53 J NA NA NA NA

Arsenic 1.6 1.6 1.6 0.39 18 0.29 1.1 U 1.1 U 0.78 J 1.0 U 0.55 J 0.55 J NA NA NA NA

Barium 147 212 212 1,500 330 82 57 54 66 53 53 78 NA NA NA NA

Cadmium 2.2 2.2 2.2 7 0.36 0.38 0.13 J 0.036 J 0.12 J 0.52 U 0.015 J 0.029 J NA NA NA NA

Calcium 8,840 11,900 8,840 -- -- -- 19,800 J 7,840 22,000 16,500 25,700 23,800 NA NA NA NA

Chromium 72 72 72 0.29 26 0.00083 9.6 9.1 9.3 6.2 9.6 8.2 NA NA NA NA

Cobalt 16 16 26 2.3 13 0.49 11 11 13 8.6 9.4 11 NA NA NA NA

Copper 66 53 94 310 28 46 51 46 41 45 34 44 NA NA NA NA

Iron 38,100 38,100 43,200 5,500 -- 640 17,500 17,000 19,600 13,700 17,100 16,600 NA NA NA NA

Lead 5.4 5.4 5.4 400 11 27 12 J 7.5 J 6.9 J 3.6 J 12.3 J 6.0 J NA NA NA NA

Magnesium 3,710 22,200 22,200 -- -- -- 5,040 4,190 5,550 5,560 3,870 4,540 NA NA NA NA

Manganese 1,630 1,630 1,630 180 220 57 568 551 638 432 485 489 NA NA NA NA

Mercury 0.057 0.057 0.057 0.78 0.10 0.57 1.2 1.2 0.11 U 0.10 U 0.12 U 0.11 U NA NA NA NA

Nickel 22 22 41 160 38 48 4.6 4.8 4.5 U 4.2 U 4.6 U 4.4 U NA NA NA NA

Potassium 5,270 5,270 5,270 -- -- -- 1,160 J 857 J 852 J 519 U 918 J 953 J NA NA NA NA

Selenium 0.51 0.51 0.51 39 0.52 0.26 0.68 J 0.41 J 0.62 J 0.69 J 0.74 J 0.41 J NA NA NA NA

Vanadium 144 144 144 39 7.8 180 52 52 63 39 59 53 NA NA NA NA

Zinc 32 32 32 2,400 46 680 54 38 29 24 21 30 NA NA NA NA

Notes:

     NA - Not analyzed

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

     J - Analyte present; reported value may or may not be accurate or precise

     U - Analyte not detected

     MG/KG - Milligrams per Kilogram

     UG/KG - Micrograms per Kilogram

     1 - Samples associated with this station were compared against Vieques (East) Background Zone KTd SS, Vieques Eco SO, and Vieques HHRA SO.

     2 - Samples associated with this station were compared against Vieques (East) Background Zone Qa SS, Vieques Eco SO, and Vieques HHRA SO.

     3 - Samples associated with this station were compared against Vieques (East) Background Zone Kv SS, Vieques Eco SO, and Vieques HHRA SO.

EPAS-SO011 EPAS-SO082

EPAS-SS08-0002

02/16/06

EPAS-SO092

EPAS-SS09-0002

02/15/06

EPAS-SO062

EPAS-SS06-0002

02/16/06

EPAS-SO072

EPAS-SS07-0002

02/16/06

EPAS-SO041

EPAS-SS04-0001

02/02/06

EPAS-SO051

EPAS-SS05-0001

02/02/06

EPAS-SO021

EPAS-SS02-0001

02/02/06

EPAS-SO031

EPAS-SS03-0001

02/02/06

Vieques (East) 
Background
Zone Kv SS

Vieques (East) 
Background
Zone Qa SS

EPAS-SS01P-0001

02/02/06

SSL             
(DAF=1)

ECO (E)
Adjusted RSL for 
Residential Soil

EPAS-SS01-0001

02/02/06

Vieques, Puerto Rico

Table 22-1
Surface Soil Detection and Exceedance Results
PAOC S

7 Consent Order Sites and 16 PI/PAOC Sites

Exceeds Background UTL

Exceeds Background UTL and ECO (E)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Vieques (East) 
Background
Zone KTd SS

ES051710192043TPA / 10160001 Page 1 of 3



Site Inspection/Expanded Site Inspection Report

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG) -- -- -- -- -- --

No Detections

Semi-volatile Organic Compounds (UG/KG)

Di-n-butylphthalate -- -- -- 610,000 40,000 9,200

Di-n-octylphthalate -- -- -- 35,000 30,000 1,100

bis(2-Ethylhexyl)phthalate -- -- -- 35,000 30,000 1,400

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD -- -- -- 2,000 21 66

4,4'-DDE -- -- -- 1,400 21 47

4,4'-DDT -- -- -- 1,700 21 67

Total Metals (MG/KG)

Aluminum 35,000 35,000 35,000 7,700 -- 55,000

Antimony 5.8 5.8 5.8 3.1 0.27 0.27

Arsenic 1.6 1.6 1.6 0.39 18 0.29

Barium 147 212 212 1,500 330 82

Cadmium 2.2 2.2 2.2 7 0.36 0.38

Calcium 8,840 11,900 8,840 -- -- --

Chromium 72 72 72 0.29 26 0.00083

Cobalt 16 16 26 2.3 13 0.49

Copper 66 53 94 310 28 46

Iron 38,100 38,100 43,200 5,500 -- 640

Lead 5.4 5.4 5.4 400 11 27

Magnesium 3,710 22,200 22,200 -- -- --

Manganese 1,630 1,630 1,630 180 220 57

Mercury 0.057 0.057 0.057 0.78 0.10 0.57

Nickel 22 22 41 160 38 48

Potassium 5,270 5,270 5,270 -- -- --

Selenium 0.51 0.51 0.51 39 0.52 0.26

Vanadium 144 144 144 39 7.8 180

Zinc 32 32 32 2,400 46 680

Notes:

     NA - Not analyzed

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

     J - Analyte present; reported value may or may not be accurate or precise

     U - Analyte not detected

     MG/KG - Milligrams per Kilogram

     UG/KG - Micrograms per Kilogram

     1 - Samples associated with this station were compared against Vieques (East) Background Zone KTd SS, Vieques Eco SO, and Vieques HHRA SO.

     2 - Samples associated with this station were compared against Vieques (East) Background Zone Qa SS, Vieques Eco SO, and Vieques HHRA SO.

     3 - Samples associated with this station were compared against Vieques (East) Background Zone Kv SS, Vieques Eco SO, and Vieques HHRA SO.

Vieques (East) 
Background
Zone Kv SS

Vieques (East) 
Background
Zone Qa SS

SSL             
(DAF=1)

ECO (E)
Adjusted RSL for 
Residential Soil

Vieques, Puerto Rico

Table 22-1
Surface Soil Detection and Exceedance Results
PAOC S

7 Consent Order Sites and 16 PI/PAOC Sites

Exceeds Background UTL

Exceeds Background UTL and ECO (E)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Vieques (East) 
Background
Zone KTd SS

ND ND ND ND ND ND ND ND ND ND

350 U 360 U 360 U 420 U 360 U 350 U 360 U 390 U 360 U 350 U

350 U 360 U 360 U 420 U 360 U 830 360 U 390 U 360 U 350 U

350 U 360 U 360 U 420 U 360 U 350 U 360 U 390 U 360 U 350 U

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

EPAS-SO122 EPAS-SO173

EPAS-SS17-0002

02/09/06

EPAS-SO183

EPAS-SS18-0002

02/14/06

EPAS-SO153

EPAS-SS15-0002

02/09/06

EPAS-SO163

EPAS-SS16-0002

02/09/06

EPAS-SO132

EPAS-SS13-0002

02/07/06

EPAS-SO142

EPAS-SS14-0002

02/07/06

EPAS-SS12-0002

02/08/06

EPAS-SS12P-0002

02/08/06

EPAS-SO102

EPAS-SS10-0002

02/08/06

EPAS-SO112

EPAS-SS11-0002

02/08/06

ES051710192043TPA / 10160001 Page 2 of 3



Site Inspection/Expanded Site Inspection Report

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG) -- -- -- -- -- --

No Detections

Semi-volatile Organic Compounds (UG/KG)

Di-n-butylphthalate -- -- -- 610,000 40,000 9,200

Di-n-octylphthalate -- -- -- 35,000 30,000 1,100

bis(2-Ethylhexyl)phthalate -- -- -- 35,000 30,000 1,400

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD -- -- -- 2,000 21 66

4,4'-DDE -- -- -- 1,400 21 47

4,4'-DDT -- -- -- 1,700 21 67

Total Metals (MG/KG)

Aluminum 35,000 35,000 35,000 7,700 -- 55,000

Antimony 5.8 5.8 5.8 3.1 0.27 0.27

Arsenic 1.6 1.6 1.6 0.39 18 0.29

Barium 147 212 212 1,500 330 82

Cadmium 2.2 2.2 2.2 7 0.36 0.38

Calcium 8,840 11,900 8,840 -- -- --

Chromium 72 72 72 0.29 26 0.00083

Cobalt 16 16 26 2.3 13 0.49

Copper 66 53 94 310 28 46

Iron 38,100 38,100 43,200 5,500 -- 640

Lead 5.4 5.4 5.4 400 11 27

Magnesium 3,710 22,200 22,200 -- -- --

Manganese 1,630 1,630 1,630 180 220 57

Mercury 0.057 0.057 0.057 0.78 0.10 0.57

Nickel 22 22 41 160 38 48

Potassium 5,270 5,270 5,270 -- -- --

Selenium 0.51 0.51 0.51 39 0.52 0.26

Vanadium 144 144 144 39 7.8 180

Zinc 32 32 32 2,400 46 680

Notes:

     NA - Not analyzed

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

     J - Analyte present; reported value may or may not be accurate or precise

     U - Analyte not detected

     MG/KG - Milligrams per Kilogram

     UG/KG - Micrograms per Kilogram

     1 - Samples associated with this station were compared against Vieques (East) Background Zone KTd SS, Vieques Eco SO, and Vieques HHRA SO.

     2 - Samples associated with this station were compared against Vieques (East) Background Zone Qa SS, Vieques Eco SO, and Vieques HHRA SO.

     3 - Samples associated with this station were compared against Vieques (East) Background Zone Kv SS, Vieques Eco SO, and Vieques HHRA SO.

Vieques (East) 
Background
Zone Kv SS

Vieques (East) 
Background
Zone Qa SS

SSL             
(DAF=1)

ECO (E)
Adjusted RSL for 
Residential Soil

Vieques, Puerto Rico

Table 22-1
Surface Soil Detection and Exceedance Results
PAOC S

7 Consent Order Sites and 16 PI/PAOC Sites

Exceeds Background UTL

Exceeds Background UTL and ECO (E)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil, ECO (E) and SSL (DAF=1)

Vieques (East) 
Background
Zone KTd SS

ND ND ND ND

370 470 U 450 U 410 U

350 U 470 U 450 U 410 U

350 U 470 U 450 U 410 U

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

EPAS-SS21P-0002

02/06/06

EPAS-SO212EPAS-SO202

EPAS-SS20-0002

02/06/06

EPAS-SS21-0002

02/06/06

EPAS-SO193

EPAS-SS19-0002

02/15/06

ES051710192043TPA / 10160001 Page 3 of 3



Site Inspection/Expanded Site Inspection Report

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

No Detections -- -- -- -- -- ND ND ND ND ND ND ND ND ND

Semi-volatile Organic Compounds (UG/KG)

bis(2-Ethylhexyl)phthalate -- -- -- 35,000 1,400 130 J 350 U 380 U 380 U 380 U 360 U 81 J 380 U 350 U

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDE -- -- -- 1,400 47 35 29 3.8 U 3.8 U 3.8 U 2.8 J NA NA NA

4,4'-DDT -- -- -- 1,700 67 6.7 13 3.8 U 3.8 U 3.8 U 1.8 J NA NA NA

Methoxychlor -- -- -- 31,000 2,200 20 U 18 U 20 U 20 U 19 U 11 J NA NA NA

Total Metals (MG/KG)

Aluminum 35,000 35,000 35,000 7,700 55,000 12,500 6,860 10,100 9,450 8,450 7,620 NA NA NA

Antimony 5.8 5.8 5.8 3.1 0.27 0.56 J 0.31 J 0.46 J 0.22 J 0.26 J 0.22 J NA NA NA

Barium 147 212 212 1,500 82 83 44 79 73 71 47 NA NA NA

Calcium 8,840 11,900 8,840 -- -- 4,120 2,500 3,060 2,660 2,630 2,240 NA NA NA

Chromium 72 72 72 0.29 0.00083 9.1 5.1 8.4 9.6 6.3 6.0 NA NA NA

Cobalt 16 16 26 2.3 0.49 12 6 8.7 10 7.6 6.7 NA NA NA

Copper 66 53 94 310 46 83 47 41 37 29 49 NA NA NA

Iron 38,100 38,100 43,200 5,500 640 20,300 12,300 19,000 20,600 14,400 13,100 NA NA NA

Lead 3.3 3.3 3.3 400 27 1.4 J 0.88 J 1.1 J 1.2 J 1.0 J 0.72 J NA NA NA

Magnesium 3,710 22,200 22,200 -- -- 5,200 2,800 3,610 2,920 2,660 2,660 NA NA NA

Manganese 1,630 1,630 1,630 180 57 563 297 468 386 424 342 NA NA NA

Nickel 22 22 41 160 48 6.4 4.3 U 4.7 U 5.2 4.5 U 4.4 U NA NA NA

Potassium 2,000 2,000 2,000 -- -- 623 J 538 U 734 J 777 J 567 U 570 J NA NA NA

Selenium 0.51 0.51 0.51 39 0.26 0.68 J 3.8 U 0.64 J 0.69 J 0.45 J 3.9 U NA NA NA

Vanadium 144 144 144 39 180 63 39 66 79 53 44 NA NA NA

Zinc 32 32 32 2,400 680 29 15 18 17 14 14 NA NA NA

Notes:

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

     NA - Not analyzed

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

     J - Analyte present; reported value may or may not be accurate or precise

     U - Analyte not detected

     MG/KG - Milligrams per Kilogram

     UG/KG - Micrograms per Kilogram

     1 - Samples associated with this station were compared against Vieques (East) Background Zone KTd SB, Vieques Eco SO, and Vieques HHRA SO.

     2 - Samples associated with this station were compared against Vieques (East) Background Zone Qa SB, Vieques Eco SO, and Vieques HHRA SO.

     3 - Samples associated with this station were compared against Vieques (East) Background Zone Kv SB, Vieques Eco SO, and Vieques HHRA SO.

Vieques, Puerto Rico

EPAS-SO082

Table 22-2
Subsurface Soil Detection and Exceedance Results
PAOC S 

7 Consent Order Sites and 16 PI/PAOC Sites

Risk-Based 
SSL DAF=1

Vieques (East) 
Background Zone

Kv SB
02/16/06

EPAS-SB08-0406

02/02/06

EPAS-SO072

EPAS-SB07-0406

02/16/06

EPAS-SO062

EPAS-SB06-0406

EPAS-SO051

EPAS-SB05-0406

02/16/06

EPAS-SO041

EPAS-SB04-0406

02/02/06

EPAS-SO031

EPAS-SB03-0406

02/02/06

EPAS-SB03P-0406

02/02/06

EPAS-SB02-0406

02/02/06

Vieques (East) 
Background Zone

KTd SB

Vieques (East) 
Background Zone

Qa SB

EPAS-SO011

EPAS-SB01-0406

02/02/06

Adjusted RSL for 
Residential Soil

EPAS-SO021

ES051710192043TPA / 10160001 Page 1 of 3



Site Inspection/Expanded Site Inspection Report

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

No Detections -- -- -- -- --

Semi-volatile Organic Compounds (UG/KG)

bis(2-Ethylhexyl)phthalate -- -- -- 35,000 1,400

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDE -- -- -- 1,400 47

4,4'-DDT -- -- -- 1,700 67

Methoxychlor -- -- -- 31,000 2,200

Total Metals (MG/KG)

Aluminum 35,000 35,000 35,000 7,700 55,000

Antimony 5.8 5.8 5.8 3.1 0.27

Barium 147 212 212 1,500 82

Calcium 8,840 11,900 8,840 -- --

Chromium 72 72 72 0.29 0.00083

Cobalt 16 16 26 2.3 0.49

Copper 66 53 94 310 46

Iron 38,100 38,100 43,200 5,500 640

Lead 3.3 3.3 3.3 400 27

Magnesium 3,710 22,200 22,200 -- --

Manganese 1,630 1,630 1,630 180 57

Nickel 22 22 41 160 48

Potassium 2,000 2,000 2,000 -- --

Selenium 0.51 0.51 0.51 39 0.26

Vanadium 144 144 144 39 180

Zinc 32 32 32 2,400 680

Notes:

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

     NA - Not analyzed

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

     J - Analyte present; reported value may or may not be accurate or precise

     U - Analyte not detected

     MG/KG - Milligrams per Kilogram

     UG/KG - Micrograms per Kilogram

     1 - Samples associated with this station were compared against Vieques (East) Background Zone KTd SB, Vieques Eco SO, and Vieques HHRA SO.

     2 - Samples associated with this station were compared against Vieques (East) Background Zone Qa SB, Vieques Eco SO, and Vieques HHRA SO.

     3 - Samples associated with this station were compared against Vieques (East) Background Zone Kv SB, Vieques Eco SO, and Vieques HHRA SO.

Vieques, Puerto Rico

Table 22-2
Subsurface Soil Detection and Exceedance Results
PAOC S 

7 Consent Order Sites and 16 PI/PAOC Sites

Risk-Based 
SSL DAF=1

Vieques (East) 
Background Zone

Kv SB

Vieques (East) 
Background Zone

KTd SB

Vieques (East) 
Background Zone

Qa SB

Adjusted RSL for 
Residential Soil

ND ND ND ND ND ND ND ND ND

380 U 360 U 360 U 380 U 390 U 390 U 370 U 370 U 450 U

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA

02/07/06

EPAS-SO112

EPAS-SB11-0406

02/08/06

EPAS-SO132

EPAS-SB13-0406EPAS-SB10-0406

02/08/06

EPAS-SO102 EPAS-SO122

EPAS-SB12-0406

02/08/06

EPAS-SB10P-0406

EPAS-SO142

EPAS-SB14-0406

02/07/06

EPAS-SO153

EPAS-SB15-0204.5

02/09/06

EPAS-SO163

EPAS-SB16-0406

02/09/0602/08/06

EPAS-SO092

EPAS-SB09-0406

02/15/06

ES051710192043TPA / 10160001 Page 2 of 3



Site Inspection/Expanded Site Inspection Report

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

No Detections -- -- -- -- --

Semi-volatile Organic Compounds (UG/KG)

bis(2-Ethylhexyl)phthalate -- -- -- 35,000 1,400

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDE -- -- -- 1,400 47

4,4'-DDT -- -- -- 1,700 67

Methoxychlor -- -- -- 31,000 2,200

Total Metals (MG/KG)

Aluminum 35,000 35,000 35,000 7,700 55,000

Antimony 5.8 5.8 5.8 3.1 0.27

Barium 147 212 212 1,500 82

Calcium 8,840 11,900 8,840 -- --

Chromium 72 72 72 0.29 0.00083

Cobalt 16 16 26 2.3 0.49

Copper 66 53 94 310 46

Iron 38,100 38,100 43,200 5,500 640

Lead 3.3 3.3 3.3 400 27

Magnesium 3,710 22,200 22,200 -- --

Manganese 1,630 1,630 1,630 180 57

Nickel 22 22 41 160 48

Potassium 2,000 2,000 2,000 -- --

Selenium 0.51 0.51 0.51 39 0.26

Vanadium 144 144 144 39 180

Zinc 32 32 32 2,400 680

Notes:

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

     NA - Not analyzed

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

     J - Analyte present; reported value may or may not be accurate or precise

     U - Analyte not detected

     MG/KG - Milligrams per Kilogram

     UG/KG - Micrograms per Kilogram

     1 - Samples associated with this station were compared against Vieques (East) Background Zone KTd SB, Vieques Eco SO, and Vieques HHRA SO.

     2 - Samples associated with this station were compared against Vieques (East) Background Zone Qa SB, Vieques Eco SO, and Vieques HHRA SO.

     3 - Samples associated with this station were compared against Vieques (East) Background Zone Kv SB, Vieques Eco SO, and Vieques HHRA SO.

Vieques, Puerto Rico

Table 22-2
Subsurface Soil Detection and Exceedance Results
PAOC S 

7 Consent Order Sites and 16 PI/PAOC Sites

Risk-Based 
SSL DAF=1

Vieques (East) 
Background Zone

Kv SB

Vieques (East) 
Background Zone

KTd SB

Vieques (East) 
Background Zone

Qa SB

Adjusted RSL for 
Residential Soil

ND ND ND

380 U 110 J 360 U

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA NA NA

EPAS-SO193

EPAS-SB19-0204

02/15/06

EPAS-SO173

EPAS-SB17-0203.75

02/09/06

EPAS-SO183

EPAS-SB18-0406

02/14/06
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Site Inspection/Expanded Site Inspection Report

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)

No Detections -- -- -- ND ND

Semi-volatile Organic Compounds (UG/L)

No Detections -- -- -- ND ND

Pesticide/Polychlorinated Biphenyls (UG/L)

No Detections -- -- -- ND ND

Total Metals (UG/L)

Aluminum 263 3,700 -- 242 298

Barium 200 730 2,000 244 246

Calcium 144,000 -- -- 137,000 138,000

Chromium 3.6 J 0.043 100 1.3 J 1.5 J

Cobalt -- 1.1 -- 0.47 J 0.45 J

Iron 198 2,600 -- 207 267

Magnesium 75,600 -- -- 60,100 60,400

Manganese 8.0 J 88 -- 11 J 13 J

Nickel 2.4 J 73 -- 1.4 J 1.3 J

Potassium 1780 J -- -- 1,360 J 1,360 J

Selenium -- 18 50 2.8 J 2.0 J

Sodium 323,000 -- -- 274,000 275,000

Dissolved Metals (UG/L)

Aluminum -- 3,700 -- 200 U 34 J

Barium -- 730 2,000 239 233

Calcium 139,000 -- -- 135,000 132,000

Magnesium 73,400 -- -- 59,200 58,000

Manganese -- 88 -- 0.74 J 1.0 J

Nickel -- 73 -- 0.81 J 0.76 J

Potassium 1710 J -- -- 1,320 J 1,280 J

Sodium 311,000 -- -- 269,000 261,000

Wet Chemistry (MG/L)

Total dissolved solids (TDS) -- -- -- 1,330 1,320

Notes:

Exceeds Background UTL

     NA - Not analyzed

     ND - None Detected

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

     J - Analyte present; reported value may or may not be accurate or precise

     U - Analyte not detected

     MG/L - Milligrams per Liter

     UG/L - Micrograms per Liter

Vieques, Puerto Rico

Table 22-3
Groundwater Detection and Exceedance Results
PAOC S 

7 Consent Order Sites and 16 PI/PAOC Sites

PAOC-N
EPAN-MW02 
Background

Adjusted RSL 
for Tapwater EPAS-GW01P-06B

04/03/06

EPAS-MW01

EPAS-GW01-06B

04/03/06

MCL - 
Groundwater
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Table 22-4
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: PAOC-S

Media: Surface Soil, Subsurface Soil, Groundwater
Historical Function: Former POL Pipeline and Power Plant

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Background Background Max Exceeds Max Exceeds Max Exceeds PAOC-N Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Value Value Background Background Background MW2 Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits Qa KTd KV Qa KTd KV 100x SL Toxicity Value Toxicity Value

(1) (2) (3) (5) (5)

PAOC-S 7429-90-5 Aluminum 7.3E+03 1.06E+04 mg/kg EPAS-SO02 5 / 5 4 / 5 -- 3.5E+04 3.5E+04 3.5E+04 No No No -- -- 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Surface Soil 7440-38-2 Arsenic 5.5E-01 J 7.80E-01 J mg/kg EPAS-SO02 3 / 5 3 / 5 -- 1.6E+00 1.6E+00 1.6E+00 No No No -- -- 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.04 2.0E-06

7440-47-3 Chromium 6.2E+00 9.60E+00 mg/kg
EPAS-SO01,
EPAS-SO04 5 / 5 5 / 5 -- 7.2E+01 7.2E+01 7.2E+01 No No No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.00008 --

7440-48-4 Cobalt 8.6E+00 1.26E+01 mg/kg EPAS-SO02 5 / 5 5 / 5 -- 1.6E+01 1.6E+01 2.6E+01 No No No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.5 3.4E-08
7439-89-6 Iron 1.4E+04 1.96E+04 mg/kg EPAS-SO02 5 / 5 5 / 5 -- 3.8E+04 3.8E+04 4.3E+04 No No No -- -- 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 4.3E+02 6.38E+02 mg/kg EPAS-SO02 5 / 5 5 / 5 -- 1.6E+03 1.6E+03 1.6E+03 No No No -- -- 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.4 --
7439-97-6 Mercury 1.2E+00 1.20E+00 mg/kg EPAS-SO01 1 / 5 1 / 5 -- 5.7E-02 5.7E-02 5.7E-02 Yes Yes Yes -- -- 7.8E-01 nc No -- 7.8E+00 -- -- Max CNS 0.2 --
7440-62-2 Vanadium 3.9E+01 6.33E+01 mg/kg EPAS-SO02 5 / 5 4 / 5 -- 1.4E+02 1.4E+02 1.4E+02 No No No -- -- 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --

PAOC-S 7429-90-5 Aluminum 6.9E+03 1.3E+04 mg/kg EPAS-SO01 5 / 5 3 / 5  - 3.5E+04 3.5E+04 3.5E+04 No No No -- -- 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.2 --
Subsurface Soil 7440-47-3 Chromium 5.1E+00 9.6E+00 mg/kg EPAS-SO03 5 / 5 5 / 5  - 7.2E+01 7.2E+01 7.2E+01 No No No -- -- 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --

7440-48-4 Cobalt 6.0E+00 1.2E+01 mg/kg EPAS-SO01 5 / 5 5 / 5  - 1.6E+01 1.6E+01 2.6E+01 No No No -- -- 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 1.2E+04 2.1E+04 mg/kg EPAS-SO03 5 / 5 5 / 5  - 3.8E+04 3.8E+04 4.3E+04 No No No -- -- 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.4 --
7439-96-5 Manganese 3.0E+02 5.6E+02 mg/kg EPAS-SO01 5 / 5 5 / 5  - 1.6E+03 1.6E+03 1.6E+03 No No No -- -- 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 3.9E+01 7.9E+01 mg/kg EPAS-SO03 5 / 5 5 / 5  - 1.4E+02 1.4E+02 1.4E+02 No No No -- -- 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.2 --

PAOC-S 7440-47-3 Chromium 1.5E+00 J 1.5E+00 J ug/L EPAS-MW01 1 / 1 1 / 1  - -- -- -- -- -- -- 3.6E+00 J 4.3E-02 ca No -- 5.5E+04 -- -- Max No Observed Effects 0.00003 --
Groundwater

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type Qa. Soil 0.7 2E-06
(2) East Vieques Soil Type KTd Groundwater 0.00003 --
(3) East Vieques Soil Type KV. Total Risk 0.7 2E-06
(4) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1.
(5) Regional Screening Levels for Residential Soil (December 2009). * - Max HI is the highest HI associated with any target organ or critical effect.

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk
CNS = Central Nervous System

Concentration

(4)

Adjusted

RSL

December

Qualifier Qualifier

 Minimum  Maximum

Concentration
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic 

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL
Mean 
Ratio

Maximum 
Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Lead -- - -- 5 / 5 3.60 12.3 8.16 3.84 11.8 120 0 / 5 0.10 -- -- - -- -- -- -- --
Mercury 0.10 - 0.12 1 / 5 1.20 1.20 0.28 0.51 0.77 0.10 1 / 5 12.0 0.057 1 / 5 4.98 21.1 7.72 2.84
Selenium -- - -- 5 / 5 0.41 0.74 0.63 0.13 0.75 0.52 4 / 5 1.42 0.51 4 / 5 1.23 1.45 1.44 1.21
Zinc -- - -- 5 / 5 21.0 54.3 31.6 13.2 44.2 120 0 / 5 0.45 -- -- - -- -- -- -- --

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Table 22-5
Ecological Risk Assessment Screening Statistics for PAOC S Surface Soil - Plants and Invertebrates

Range of 
Non-Detect 

Values
Frequency of 

Detection

Frequency 
of 

Exceedance

Frequency 
of UTL 

Exceedance
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Table 22-6
Summary of Norway Rat Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)
Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Lead 12.3 1.522 18.7 0.468 5.76 0 1.39 4.70 6.47 8.90 0.30 0.22 0.16
Mercury 1.20 20.63 24.8 5.000 6.00 0 1.40 0.032 0.072 0.16 43.7 19.5 8.74
Selenium 0.74 1.340 0.99 3.012 2.23 0 0.52 0.20 0.26 0.33 2.61 2.03 1.58
Zinc 54.3 12.89 700 1.820 98.8 0 23.2 75.4 169 377 0.31 0.14 0.06

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0398 = Food ingestion rate (kg/day dry weight)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

FIR 0.0398  Food ingestion rate (kg/day dry weight)
FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.980 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0516 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.168 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 22-6
Summary of Norway Rat Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ
Metals
Mercury 0.28 1.186 0.34 Regresson 0.19 0 0.03 0.032 0.072 0.16 0.81 0.36 0.16
Selenium 0.63 Regression 0.66 Regresson 0.30 0 0.05 0.20 0.26 0.33 0.24 0.19 0.15

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0207 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (soil invertebrates)
FC i Ch i l ifi C t ti f h i l i f d it (t t i l l t d i ht b i )

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0242 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.209 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 22-7
Summary of Indian Mongoose Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Lead 12.3 1.522 18.7 0.468 5.76 0.286 3.52 0 2.73 4.70 6.47 8.90 0.58 0.42 0.31
Mercury 1.20 20.63 24.8 5.000 6.00 0.130 0.16 0 3.55 0.15 0.19 0.25 23.7 18.3 14.2
Selenium 0.74 1.340 0.99 3.012 2.23 1.263 0.93 0 0.15 0.20 0.26 0.33 0.73 0.57 0.44
Zinc 54.3 12.89 700 1.820 98.8 2.782 151 0 100 75.4 169 377 1.33 0.60 0.27

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0460 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.972 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0933 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.312 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 22-7
Summary of Indian Mongoose Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Mercury 0.28 1.186 0.34 Regresson 0.19 0.130 0.04 0 0.012 0.15 0.19 0.25 0.08 0.06 0.05
Zinc 31.6 Regression 266 Regresson 32.8 Regresson 113 0 10.2 75.4 169 377 0.13 0.06 0.03

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0285 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates dry weight basis)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.564 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.111 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.297 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0557 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.528 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 22-8
Summary of Pearly-eyed Thrasher  Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)
Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Lead 12.3 1.522 18.7 0.468 5.76 0 4.01 3.85 8.61 19.3 1.04 0.47 0.21
Mercury 1.20 20.63 24.8 5.000 6.00 0 5.15 0.49 0.77 1.20 10.5 6.72 4.29
Selenium 0.74 1.340 0.99 3.012 2.23 0 0.21 0.44 0.81 1.50 0.48 0.26 0.14
Zinc 54.3 12.89 700 1.820 98.8 0 146 66.1 148 331 2.21 0.99 0.44

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0174 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.954 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0157 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.080 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 22-8
Summary of Pearly-eyed Thrasher  Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Lead 8.16 Regression 4.38 Regresson 0.86 0 0.46 3.85 8.61 19.3 0.12 0.05 0.02
Mercury 0.28 1.186 0.34 Regresson 0.19 0 0.04 0.49 0.77 1.20 0.07 0.05 0.03
Zinc 31.6 Regression 266 Regresson 32.8 0 24.7 66.1 148 331 0.37 0.17 0.07

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0123 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.754 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.200 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0129 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.104 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors
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Table 22-9
Summary of Red-tailed Hawk Exposure Doses - Screening
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Lead 12.3 1.522 18.7 0.468 5.76 0.286 3.52 0 0.15 3.85 8.61 19.3 0.04 0.02 0.01
Mercury 1.20 20.63 24.8 5.000 6.00 0.130 0.16 0 0.01 0.49 0.77 1.20 0.01 0.01 0.01
Selenium 0.74 1.340 0.99 3.012 2.23 1.263 0.93 0 0.04 0.44 0.81 1.50 0.09 0.05 0.03
Zinc 54.3 12.89 700 1.820 98.8 2.782 151.1 0 6.24 66.1 148 331 0.09 0.04 0.02

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0395 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 1.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.000 = Proportion of diet composed of soil
WIR = 0.0680 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.957 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors
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Site Inspection/Expanded Site Inspection Report

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?
Surface Soil     

(PA/SI)
Yes Yes

SVOCs Yes No N/A
Pesticides No N/A N/A
Inorganics Yes Hg > ECO, SSL, BKG detected in only one of five surface soil samples; small, 

maintained area; mean concentration < ECO; not 
detected in subsurface soil; not detected in groundwater; 
< SSL at a DAF of 3

Se > ECO, SSL, BKG ECO based on plants; periodically cleared area limits 
receptors; < ECO for soil invertebrates; not detected in 
groundwater (dissolved); detected in groundwater (total) 
below PRG and MCL; < SSL at a DAF of 3

Subsurface Soil  
(PA/SI)

Yes Yes

SVOCs Yes No N/A
Pesticides No N/A N/A
Inorganics Yes Cu > SSL, BKG not detected in groundwater; < SSL at a DAF of 2

Se > SSL, BKG not detected in groundwater (dissolved); detected in 
groundwater (total) below PRG and MCL; < SSL at a 
DAF of 3

Groundwater    
(PA/SI)

Yes Yes

Inorganics Yes No N/A

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Table 22-10
Decision Tree Summary
PAOC S - Former Power Plant

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico
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Site Inspection/Expanded Site Inspection Report

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil     
(PA/SI)

Yes Yes

SVOCs Yes No N/A
Subsurface Soil  

(PA/SI)
Yes Yes

SVOCs Yes No N/A

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Table 22-11
Decision Tree Summary
PAOC S - Former POL Pipeline

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico
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FIGURE 22-3
PAOC S UST Diagram
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SECTION 23 

PAOC X—Debris Area in Ephemeral Stream 

This section presents the results of the SI performed at PAOC X—Debris Area in Ephemeral 
Stream at the Former VNTR.  

23.1 Conceptual Site Model 
The CSM for PAOC X is based on site inspection documentation and site-specific data 
collection.  

23.1.1 Site History and Potential Sources of Release 
PAOC X, located within Former VNTR, is along the western boundary of Camp Garcia. 
Historical information suggests the site is an ephemeral stream containing some 
construction-related debris and an automobile. The location of the site is shown in Figures 
23-1 through 23-3.  

During the EBS (2002) site visit, an automobile body, tires, scrap metal, and construction 
debris were observed in the ephemeral stream north of the main road west of Camp Garcia. 
Based on these observations, four surface soil samples (VNTR-X-1 through VNTR-X-4) were 
collected in the vicinity of the debris (Figure 23-1). Although surface soil samples collected 
during the EBS suggest no CERCLA-related release in this area had resulted in 
contamination at concentrations that would pose a potentially unacceptable risk to human 
or ecological receptors or leaching concern for groundwater, there was uncertainty in this 
conclusion because only surface soil samples were collected and no samples were collected 
directly beneath the debris. It was therefore determined that incidental debris removal 
would be necessary in order to collect sufficient samples to complete the release assessment. 
This would also remove the debris as a potential future source of contamination.  

In January 2009, the ERP Technical Subcommittee walked the ephemeral stream and 
identified the debris labeled in Figure 23-1 (other than the abandoned truck, which was not 
within the ephemeral stream, but adjacent to its western bank). A partially buried car and 
two deteriorated, empty drums were also observed in the ephemeral stream. The ERP 
Technical Subcommittee also walked along the eastern bank where debris mounds were 
observed. 

In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), debris at PAOC X was 
excavated, separated and stockpiled by type for disposal. Specifically, debris at the top of 
the east bank of the ephemeral stream and the two deteriorated drums and buried car in the 
ephemeral stream were removed. A truck located on the west embankment of the 
ephemeral stream was also removed and dismantled using a combination of backhoe and 
cutting torch. Figures 23-4 and 23-5 depict examples of the debris removal activities and 
debris at PAOC X.  

Before terminating activities for the SI (2009), the site was cleared of debris, (Figure 23-5F). 
The scrap metal, which included the truck, car, drums, cable spools, metal pallets, and 
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engine, etc., were transported to the Navy Central Processing Center (CPC) for disposal. The 
concrete slabs and construction debris were disposed of at the El Coqui Landfill in Vieques, 
Puerto Rico. For more details regarding the disposal of metal and construction debris 
associated with the housekeeping at PAOC X, see Investigation-Derived Waste Disposal 
Information, Appendix J.4. 

Based on the above information, the ERP Technical Subcommittee concurred that the 
potential sources of a CERCLA-related release at PAOC X were the automobile buried in the 
ephemeral stream and the mounds of debris adjacent to the east bank of the ephemeral 
stream.  

23.1.2 Physical Setting 
The description of the site’s physical setting is based on site inspections conducted in 2002 
(EBS), as well as 2009 (SI), and on regional information.  

PAOC X slopes to the southwest by means of an ephemeral stream which serves as drainage 
for the site. The site has a maximum elevation of approximately 75 ft amsl. The land around 
PAOC X is not maintained. 

The soil overlying the bedrock found in borings on PAOC X consists mostly of sands and 
silty sands. No groundwater or bedrock was encountered at PAOC X. For more information 
on the soils, see Appendix A which contains the site-specific soil boring logs, and Appendix 
B which contains the site-specific Trenching and Test Pitting Logs.  

Bedrock under PAOC X is part of the KTd formation, which comprises plutonic rocks, 
largely granodiorite and quartz diorite. For more information on the bedrock geology, see 
Section 1.4.6.  

Though PAOC X primarily comprises an ephemeral stream and its banks, no surface water 
was present at the site at the time of the investigation. The ephemeral stream discharges into 
Bahia Corcho, approximately 1 mile to the south of PAOC X. Based on nearby wells, the 
topographic slope, and the regional groundwater gradient determined by the USGS 
(1989) and confirmed by CH2M HILL within the Camp Garcia area during the SI/ESI 
(2009), groundwater in this area exists within the fractured bedrock and flows in  a 
southerly direction toward the coast, as described in Section 1.4.7 and shown in Figure 24-1. 

23.2 Sampling Approach and Chemical Constituents Identified 
EBS Soil Sampling 

Based on observations made during the EBS, four surface soil samples were collected in the 
vicinity of debris (Figure 23-1). The samples were analyzed for VOCs, SVOCs, pesticides, 
herbicides, PCBs, inorganics, TPH-DRO, and TPH-GRO. 

SI Soil Sampling  

In accordance with the Final SI/ESI SAP (CH2M HILL, 2009b), during the SI soil samples 
were collected as follows:   

To determine if a release had occurred from the automobile located within the ephemeral 
stream (Figure 23-5D), one confirmatory soil sample (SS05) was collected in the 6-inch 
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interval immediately beneath the automobile. Additionally one co-located 
surface/subsurface soil sample (SS/SB-06) was collected in the depositional area of the 
ephemeral stream just downstream of the buried automobile (Figure 23-1). Because the 
depositional area is not land crab habitat, the surface soil sample was collected from 0 to 1 
foot bgs. Refusal was reached at 3 ft bgs; therefore, the subsurface soil sample (SB06) was 
collected from 1 to 3 ft bgs.  

Several soil samples were collected where debris had been pushed into mounds at the top of 
the ephemeral stream bank. After the mounds, an example of which is shown in Figure 23-
4A, were pulled down to identify and remove debris, soil samples SS07 through SS11 were 
collected from the 6-inch interval directly below observed debris, including one (SS08) 
beneath a deteriorated drum uncovered during the excavation (Figure 23-5E). Additionally, 
one confirmatory sample (SB12, as shown in Figure 23-1) was collected within a pit (Figure 
23-4C) excavated to remove cable spools (Figure 23-4B) that were uncovered when the 
associated mound was pulled down.  

No PID readings above 0.0 ppm or visible evidence of contamination were observed; 
therefore, no additional subsurface soil samples were collected (see Table 2-1 for soil sample 
depths). In accordance with the SAP, all soil samples were analyzed for TCL VOCs and 
SVOCs, and TAL inorganics. 

SI Geophysical Investigation 

As part of the initial debris removal activities, the site was graded to a more natural setting 
(Figure 23-4D). A magnetic and electromagnetic geophysical survey was conducted along 
the top of the bank at PAOC X to determine if there was any additional buried metallic 
debris (Figure 23-4E). The Geophysical Report and associated figures can be found in 
Appendix H of this SI/ESI Report. The results of the geophysical survey showed two small 
anomalies within the survey area. The report concluded that these were anomalies were 
characteristic of small, isolated debris, not large burial areas.      

SI Test Pitting Activities and Additional Sampling 

Following the identification of the two anomalies described above, additional excavation 
and trenching activities took place. Test Pit PAOC-X-E1 contained a variety of metal debris 
including an engine and fly wheel, water hose, concrete, metal paint can, mop bucket, and 
rebar, which were subsequently removed. Within this test pit, two soil samples were 
collected (SB13 and SB14, as shown in Figure 23-1) from the 6-inch interval below the debris. 
Test Pit PAOC-X-E2 contained concrete debris and metal screen, which were subsequently 
removed. Within this test pit, one soil sample (SB15, as shown in Figure 23-1) was collected 
in the 6-inch interval below the debris.     

For more information on these activities, see Appendix B which contains the site-specific 
Trenching and Test Pitting Logs. No PID readings above 0.0 ppm or visible evidence of 
contamination were observed in the test pits. In accordance with the SAP, all soil samples 
were analyzed for TCL VOCs and SVOCs, and TAL inorganics. 

Tables 23-1 and 23-2 summarize the constituents detected in PAOC X surface soil and 
subsurface soil samples, respectively, collected during the SI (2009) and EBS (2002). The 
tables also identify screening criteria exceedances. Raw analytical data for the EBS (2002) 
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samples are provided in Appendix F of the Environmental Baseline Survey Report 
(NAVFACENGCOM 2003). Raw analytical data for the SI samples are provided in 
Appendix K of this SI/ESI Report.  

23.3 PAOC X Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection tables (Tables 23-1 and 23-2). 

Step 1: Is the site potentially CERCLA-eligible? 
Historical information suggests the site was a debris area in and adjacent to an ephemeral 
stream. Even though surface soil samples were collected during the EBS, the spatial 
distribution was not sufficient to conclude no CERCLA-related release occurred or that a 
CERCLA-related release at this site has not resulted in contamination at concentrations that 
would pose a potentially unacceptable risk to human or ecological receptors or leaching 
concern for groundwater. Additional sample collection took place during the 2009 SI. 
Therefore, the decision analysis proceeds to Step 2. 

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
EBS (2002) 

Although EBS data were not subject to third-party validation, the data still underwent some 
validation processes. The results of laboratory QA/QC samples were compared to limits 
specified by the analytical methodology and/or laboratory SOPs. At a minimum, these 
QA/QC samples included blanks, calibrations, and MS/MSDs. No QA/QC exceedances 
were noted. These historical data are available for used as reported. 

SI (2009) 

Based on the data quality evaluation of the SI/ESI analytical data, 99 percent of the data are 
usable for the intended purpose. The site-specific data set achieved the 95 percent project 
completeness goal (as defined in the UFP-SAP) for each site. Further details of the data 
quality evaluation are provided in Appendix M. 

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 
For the samples collected during the EBS (2002) and the SI (2009), the following inorganics 
above the background UTLs and non-inorganics were detected by sampling event and by 
medium: 

EBS (2002) Surface Soil 

 VOCs: none detected 

 SVOCs: none detected 

 Pesticides: 4,4’-DDD, 4,4’-DDE, 4,4’-DDT 

 Inorganics above background UTLs: lead, thallium, zinc 
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SI (2009) Surface Soil 

 VOCs: none detected 

 SVOCs: acenaphthylene, anthracene, benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, bis(2-
ethylhexyl)phthalate, butylbenzylphthalate, carbazole, chrysene, dibenz(a,h)anthracene, 
di-n-butylphthalate, fluoranthene, indeno(1,2,3-cd)pyrene, pentachlorophenol, 
phenanthrene, pyrene 

 Inorganics above background UTLs: calcium, copper, lead, magnesium, zinc 

SI (2009) Subsurface Soil 

 VOCs: none detected 

 SVOCs: acenaphthylene, benzo(a)anthracene, benzo(b)fluoranthene, 
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, di-n-butylphthalate, fluoranthene, 
indeno(1,2,3-cd)pyrene, pyrene 

 Inorganics above background UTLs: calcium, copper, lead, magnesium, vanadium, and 
zinc 

Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
There are no records of past releases at PAOC X. However, based on the potential source 
areas at PAOC X (i.e., debris areas in and around the ephemeral stream), it is assumed that 
SVOCs and inorganics are potentially attributable to CERCLA-related releases from the 
debris and are, therefore, further considered in the decision analysis process.  

The presence of the pesticides is likely due to normal pesticide use, not a CERCLA-related 
release, especially because the detected concentrations (Table 23-1) are similar to those 
found at multiple sites across Vieques (Table O-1). For example, 4,4’-DDD, 4,4’-DDE, and 
4,4’-DDT were detected in PAOC X surface soil samples at concentrations between 5.5 
g/kg and 14 g/kg (4,4’-DDD), 8.3 g/kg and 310 g/kg (4,4’-DDE), and 8.0 g/kg and 76 
g/kg (4,4’-DDT), which are similar to the concentrations detected at other sites across east 
Vieques (i.e., 0.16 g/kg to 26 g/kg for 4,4’-DDD; 0.08 g/kg to 1,200 g/kg for 4,4’-DDE; 
and 0.30 g/kg to 990 g/kg for 4,4’-DDT). 

In addition, the thallium concentrations reported for samples collected during the EBS 
utilized a method that, although standard at the time, tended to provide falsely elevated 
results (see Section 1). The thallium data collected at PAOC X support this assertion. Table 
23-1 shows that no thallium was detected in the seven surface soil samples collected during 
the SI, compared to thallium results of 0.73 mg/kg and 1.4 mg/kg from the EBS. Based on 
this, the thallium results from the EBS are not considered further in the decision analysis 
process. 
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Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below by medium. 

EBS (2002) Surface Soil 

 Inorganics above background: no exceedances 

SI (2009) Surface Soil 

 Benzo(a)anthracene: three detections (samples SS08, SS09 and SS10) at concentrations 
(11, 17, and 73 μg/kg, respectively) above the SSL at a DAF of 1 (10 μg/kg) 

 Benzo(a)pyrene: one detection (sample SS10) at a concentration (59 μg/kg) above the 
RSL (15 μg/kg) 

 Pentachlorophenol: two detections (samples SS09 and SS10) at concentrations (19 and 49 
μg/kg, respectively) above the SSL at a DAF of 1 (10 μg/kg) 

 Copper: one detection (sample SS06) at a concentration (78 mg/kg) above the ecological 
soil screening criteria for birds and mammals (28 mg/kg), the  SSL at a DAF of 1  (46 
mg/kg), and background UTL (66 mg/kg). Copper also exceeded background and the 
ecological soil screening value for soil organisms (70 mg/kg) in one sample (SS06). 

 Lead: four detections (samples SS08 through SS11) at concentrations (12 to 64 mg/kg) 
above the ecological soil screening value for birds and mammals (11 mg/kg) and the 
SSL at a DAF of 1 (27 mg/kg, SS11 only) and background UTL (5.4 mg/kg) 

 Zinc: three detections (samples SS05, SS09, and SS10) at concentrations (50 to 67 mg/kg) 
above the ecological soil screening value for birds and mammals (46 mg/kg) and 
background UTL (5.4 mg/kg).  

SI (2009) Subsurface Soil 

 SVOCs: no exceedances 

 Copper: one detection (sample SB15) at a concentration (68 mg/kg) above the SSL at a 
DAF of 1 (46 mg/kg) and background UTL (66 mg/kg) 

 Vanadium: two detections (samples SB13 and SB15) at concentrations (158 and 146 
mg/kg, respectively) above the adjusted RSL (39 mg/kg) and background UTL (144 
mg/kg) 

As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 



SECTION 23—PAOC X—DEBRIS AREA IN EPHEMERAL STREAM 

ES051710192043TPA / 10160001 23-7 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 

Soil 
As a conservative approach, risk estimates were prepared for a future residential scenario at 
PAOC X. The site is approximately 2.7 acres in size whereas a residential lot may be 
approximately 0.75 acre. With the exception of chromium, no chemicals in soil were 
detected above background and RSLs at concentrations exceeding 100 times the screening 
levels (see Table 23-3). Based on the historical source of potential releases identified at the 
site (see Section 23-1) and the environmental conditions on Vieques (see Appendix R), the 
form of chromium expected to be present at the site is Cr3+, especially considering its 
detected concentrations are within background levels. Therefore, although at least one 
chromium concentration exceeded 100 times the RSL for Cr6+, the form of chromium 
expected to be present at the site is Cr3+ and nevertheless attributable to background. 
Therefore, no hot spots were identified and all soil data were merged in the residential 
evaluation.  

Two constituents were detected in surface or subsurface soil above both human health 
screening levels and the background UTL (for inorganics). 

 Benzo(a)pyrene (B[a]P) was detected in 1 of 11 surface soil samples above its RSL (15 
g/kg), at a concentration of 59 μg/kg. Based on the maximum detected concentration, 
the ELCR is 4 x 10-6 (Table 23-3), which is within the EPA acceptable range, and B(a)P 
would not be identified as a risk driver. 

 Vanadium was detected in 2 of 5 subsurface soil samples above its background UTL and 
its adjusted RSL (39 mg/kg), at a maximum concentration of 158 mg/kg. Based on the 
maximum detected concentration, the HI is 0.4 (Table 23-3), which is within the EPA 
acceptable level, and vanadium would not be identified as a risk driver. 

Six additional constituents (aluminum, arsenic, chromium, cobalt, iron, and manganese) 
were detected in surface or subsurface soil above human health screening levels but below 
background UTLs. As indicated above, the form of chromium expected to be present at the 
site is Cr3+. Based on maximum detected concentrations of B(a)P, vanadium, and the six 
additional constituents, the cumulative ELCR is 7 x 10-6 and the maximum target organ-
specific HI is 0.7 (see Table 23-3), which are within EPA acceptable levels. Consequently, 
there is not a concern for potential cumulative effects from multiple constituents in site soil. 

Ecological Evaluation 
Three inorganics (copper, lead, and zinc) exceeded ecological screening values and 
background UTLs in at least one surface soil sample collected at the site (Table 23-1). Based 
on site size and habitat characteristics, exposure of bioaccumulative chemicals to upper 
trophic level receptors (birds and mammals) was considered in addition to direct exposure 
of all detected chemicals to soil organisms (plants and invertebrates). Accordingly, the 
results of screening value exceedances for each of these receptor groups are evaluated.  
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Copper exceeded the soil screening value for soil organisms (plants and invertebrates). 
Copper does not pose an unacceptable risk to plants and invertebrates based upon the 
following: 

 The site is heavily vegetated, with no apparent impacts to the terrestrial plant 
community.  

 Copper exceeded the ecological screening value for soil organisms (70 mg/kg) in 1 of 11 
samples at a maximum HQ of 1.12 (Table 23-4). However, the mean HQ (0.60) was 
below 1. Thus, copper does not pose an unacceptable risk to ecological receptors at the 
site. 

Copper, lead, and zinc exceeded soil screening values (Eco SSLs) protective of upper trophic 
level organisms. None of these constituents poses an unacceptable risk to birds and 
mammals based upon the following: 

 Copper exceeded background and the Eco SSL for birds (28 mg/kg) in 1 of 11 samples. 
Food web HQs (and calculations) based upon maximum (screening) and mean 
(baseline) copper exposure doses for each target receptor are listed in Tables 23-5 
through 23-8. Based upon a comparison to NOAELs, the maximum exposure dose HQs 
exceeded one for the Norway rat, Indian mongoose, and pearly-eyed thrasher. However, 
the mean exposure dose HQs were less than one for all receptors. Therefore, copper does 
not pose an unacceptable risk to upper trophic level receptors, based upon the decision 
rule in the ERA protocol (acceptable risk if the mean exposure HQ based on the MATC 
is less than one for all receptors). 

 Lead exceeded background and the Eco SSL for birds (11 mg/kg) in 4 of 11 samples. 
Food web HQs and calculations for each target receptor are listed in Tables 23-5 through 
23-8. Based upon a comparison to NOAELs, the maximum exposure dose HQs exceeded 
one for the Norway rat, Indian mongoose, and pearly-eyed thrasher. However, the mean 
exposure dose HQs were less than one for all receptors. Therefore, lead does not pose an 
unacceptable risk to upper trophic level receptors, based upon the decision rule in the 
ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is less than 
one for all receptors). 

 Zinc exceeded background and the Eco SSL for birds (46 mg/kg) in 3 of 11 samples. 
Food web HQs and calculations for each target receptor are listed in Tables 23-5 through 
23-8. Based upon a comparison to NOAELs, the maximum exposure dose HQs exceeded 
one for the Indian mongoose and pearly-eyed thrasher. However, the mean exposure 
dose HQs were less than one for all receptors. Therefore, zinc does not pose an 
unacceptable risk to upper trophic level receptors based upon the decision rule in the 
ERA protocol (acceptable risk if the mean exposure HQ based on the MATC is less than 
one for all receptors). 

Additional Comparisons 
Two organics (benzo(a)anthracene and pentachlorophenol) and three inorganics (copper, 
lead, and vanadium) were detected in soil at concentrations above the SSL at a DAF of 1. 
However, as demonstrated at multiple east Vieques sites (e.g., PI 4 and SWMU 10), the SSLs 
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at a DAF of 1 are not representative of leaching to groundwater. No concentrations of any of 
these constituents exceed their respective SSLs at DAFs between 2 and 7. 

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The historical information (aerial photographs, interviews, site inspections) indicates the 
most likely source of CERCLA-related releases was the debris in the ephemeral stream and 
in mounds adjacent to the east bank of the stream. Based on this information, soil samples 
were collected directly below debris following its removal. Therefore, the spatial 
distribution of the samples collected during the SI and resulting data indicate the potential 
source area has been sufficiently characterized. 

23.4 Conclusions and Recommendations 
Table 23-9 summarizes the results of the decision analysis for PAOC X, which indicates 
there has not been a CERCLA-related release at the site that has resulted in contamination of 
soil at concentrations that would pose a potentially unacceptable risk to human or ecological 
receptors or leaching concern for groundwater. In addition, the debris has been removed, 
which eliminated a potential future source of contamination at the site. Therefore, based on 
the above information, no further action is warranted for PAOC X; a no further action 
decision document will be prepared for the site.  
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- ND ND ND ND ND ND ND ND

Semivolatile Organic Compounds (UG/KG)
Acenaphthylene -- 340,000 -- 22,000 333 U 333 U 333 U 333 U 21 U 28 U 21 U 22 U
Anthracene -- 1,700,000 -- 360,000 333 U 333 U 333 U 333 U 21 U 28 U 21 U 22 U
Benzo(a)anthracene -- 150 -- 10 333 U 333 U 333 U 333 U 7.9 J 2.9 J 21 U 11 J
Benzo(a)pyrene -- 15 -- 240 333 U 333 U 333 U 333 U 21 U 4.9 J 21 U 13 J
Benzo(b)fluoranthene -- 150 -- 35 333 U 333 U 333 U 333 U 21 UJ 8.6 J 21 U 21 J
Benzo(g,h,i)perylene -- 170,000 -- 120,000 333 U 333 U 333 U 333 U 21 U 9.5 J 21 UJ 7.5 J
Benzo(k)fluoranthene -- 1,500 -- 350 333 U 333 U 333 U 333 U 21 UJ 5.5 J 21 U 11 J
bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400 333 U 333 U 333 U 333 U 100 U 140 U 70 J 180 J
Butylbenzylphthalate -- 260,000 30,000 510 333 U 333 U 333 U 333 U 350 U 460 U 350 U 140 J
Carbazole -- 24,000 -- -- NA NA NA NA 21 U 28 U 21 U 22 U
Chrysene -- 15,000 -- 1,100 333 U 333 U 333 U 333 U 21 U 5.1 J 21 U 16 J
Dibenz(a,h)anthracene -- 15 -- 11 333 U 333 U 333 U 333 U 21 U 28 U 21 U 22 UJ
Di-n-butylphthalate -- 610,000 40,000 9,200 99 333 U 333 U 333 U 100 UJ 140 U 110 U 110 U
Fluoranthene -- 230,000 -- 160,000 333 U 333 U 333 U 333 U 21 U 28 U 21 U 13 J
Indeno(1,2,3-cd)pyrene -- 150 -- 120 333 U 333 U 333 U 333 U 21 U 13 J 21 U 17 J
PAH HMW (Total) -- -- 1,100 -- 0.0 U 0.0 U 0.0 U 0.0 U 8.0 54 0.0 U 118
PAH LMW (Total) -- -- 29,000 -- 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 0.0 U 16
Pentachlorophenol -- 3,000 2,100 10 833 U 833 U 833 U 833 U 100 UJ 140 UJ 110 UJ 110 UJ
Phenanthrene -- 1,700,000 -- 360,000 333 U 333 U 333 U 333 U 21 UJ 28 U 21 U 2.5 J
Pyrene -- 170,000 -- 120,000 333 U 333 U 333 U 333 U 21 UJ 4.0 J 21 U 21 J

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- 2,000 21 66 14 3.3 U 33 U 5.5 NA NA NA NA
4,4'-DDE -- 1,400 21 47 19 8.3 310 45 NA NA NA NA
4,4'-DDT -- 1,700 21 67 38 3.3 U 76 8.0 NA NA NA NA

Herbicides (UG/KG)
No Detections -- -- -- -- ND ND ND ND NA NA NA NA

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000 NA NA NA NA 7,670 17,800 13,500 15,400
Antimony 5.8 3.1 0.27 0.27 4.8 U 5.0 U 6.0 U 4.4 U 0.078 UJ 0.21 J 0.20 J 1.0 J
Arsenic 1.6 0.39 18 0.29 0.79 U 0.83 U 1.0 U 0.73 U 0.55 J 1.0 0.66 1.1
Barium 147 1,500 330 82 22 24 59 28 27 68 55 56
Beryllium 0.27 16 21 3.2 0.40 U 0.42 U 0.50 U 0.36 U 0.10 0.21 0.18 0.18
Cadmium 2.2 7.0 0.36 0.38 0.40 U 0.42 U 0.50 U 0.36 U 0.58 0.14 0.090 0.13
Calcium 8,840 -- -- -- NA NA NA NA 4,660 9,490 4,740 20,000
Chromium 72 0.29 26 0.00083 5.1 7.4 15 9.4 20 J 19 25 14
Cobalt 16 2.3 13 0.49 4.0 U 4.7 8.5 6.0 6.9 11 10 8.6
Copper 66 310 28 46 18 21 46 31 30 J 78 34 48
Iron 38,100 5,500 -- 640 NA NA NA NA 25,900 31,500 29,700 25,200
Lead 5.4 400 11 27 1.2 1.2 7.7 1.6 2.0 J 3.8 2.5 12
Magnesium 3,710 -- -- -- NA NA NA NA 2,160 4,330 2,520 4,200
Manganese 1,630 180 220 57 NA NA NA NA 211 J 570 610 471
Mercury 0.057 0.78 0.10 0.57 0.077 U 0.042 U 0.063 U 0.051 U 0.029 R 0.030 J 0.020 J 0.030
Nickel 22 160 38 48 3.2 U 3.3 U 8.7 11 7.8 J 7.5 7.0 5.7
Potassium 5,270 -- -- -- NA NA NA NA 849 J 1,820 1,530 1,830
Selenium 0.51 39 0.52 0.26 0.79 U 0.83 U 1.0 U 0.73 U 0.39 U 0.49 J 0.21 J 0.31 J
Silver 0.22 39 4.2 1.6 0.79 U 0.83 U 1.0 U 0.73 U 0.010 J 0.10 U 0.089 U 0.088 U
Sodium 1,590 -- -- -- NA NA NA NA 207 J 316 123 282
Thallium 0.13 -- 1.0 0.14 0.79 U 0.83 U 1.4 0.73 0.078 U 0.1 U 0.089 U 0.088 U
Vanadium 144 39 7.8 180 31 44 74 52 100 J 107 114 84
Zinc 32 2,400 46 680 9.9 11 39 16 50 38 21 44

Total Petroleum Hydrocarbons (MG/KG)
No Detections -- -- -- -- ND ND ND ND NA NA NA NA
Notes:

NA - Not Analyzed

ND - Not Detected
-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

R - Unreliable Result

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL
Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Table 23-1
Surface Soil Detection and Exceedance Results
PAOC X
Site Inspection/Expanded Site Inspection Report

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

VNTR-X-1

VNTR-X-1

12/12/02

VNTR-X-2 VNTR-X-4

12/12/02

VNTR-X-3

VNTR-X-3

12/12/02

VNTR-X-4VNTR-X-2

12/12/02

VEPX-SO06 VEPX-SO07 VEPX-SO08

VEPX-SS05-0H-0309 VEPX-SS06-01-0309 VEPX-SS07-0H-0309 VEPX-SS08-0H-0309

J - Analyte present, value may or may not be accurate or precise

UJ - Analyte not detected, quantitation limit may be inaccurate

U - Not detected or not detected significantly greater than that in an associated blank.

VEPX-SO05

03/13/09 03/05/09 03/04/09 03/04/09

ES051710192043TPA / 10160001 Page 1 of 2



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- --

Semivolatile Organic Compounds (UG/KG)
Acenaphthylene -- 340,000 -- 22,000
Anthracene -- 1,700,000 -- 360,000
Benzo(a)anthracene -- 150 -- 10
Benzo(a)pyrene -- 15 -- 240
Benzo(b)fluoranthene -- 150 -- 35
Benzo(g,h,i)perylene -- 170,000 -- 120,000
Benzo(k)fluoranthene -- 1,500 -- 350
bis(2-Ethylhexyl)phthalate -- 35,000 30,000 1,400
Butylbenzylphthalate -- 260,000 30,000 510
Carbazole -- 24,000 -- --
Chrysene -- 15,000 -- 1,100
Dibenz(a,h)anthracene -- 15 -- 11
Di-n-butylphthalate -- 610,000 40,000 9,200
Fluoranthene -- 230,000 -- 160,000
Indeno(1,2,3-cd)pyrene -- 150 -- 120
PAH HMW (Total) -- -- 1,100 --
PAH LMW (Total) -- -- 29,000 --
Pentachlorophenol -- 3,000 2,100 10
Phenanthrene -- 1,700,000 -- 360,000
Pyrene -- 170,000 -- 120,000

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD -- 2,000 21 66
4,4'-DDE -- 1,400 21 47
4,4'-DDT -- 1,700 21 67

Herbicides (UG/KG)
No Detections -- -- -- --

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000
Antimony 5.8 3.1 0.27 0.27
Arsenic 1.6 0.39 18 0.29
Barium 147 1,500 330 82
Beryllium 0.27 16 21 3.2
Cadmium 2.2 7.0 0.36 0.38
Calcium 8,840 -- -- --
Chromium 72 0.29 26 0.00083
Cobalt 16 2.3 13 0.49
Copper 66 310 28 46
Iron 38,100 5,500 -- 640
Lead 5.4 400 11 27
Magnesium 3,710 -- -- --
Manganese 1,630 180 220 57
Mercury 0.057 0.78 0.10 0.57
Nickel 22 160 38 48
Potassium 5,270 -- -- --
Selenium 0.51 39 0.52 0.26
Silver 0.22 39 4.2 1.6
Sodium 1,590 -- -- --
Thallium 0.13 -- 1.0 0.14
Vanadium 144 39 7.8 180
Zinc 32 2,400 46 680

Total Petroleum Hydrocarbons (MG/KG)
No Detections -- -- -- --
Notes:

NA - Not Analyzed

ND - Not Detected
-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

R - Unreliable Result

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL
Exceeds Background UTL and Adjusted RSL for Residential Soil

Exceeds Background UTL and ECO (E)

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Table 23-1
Surface Soil Detection and Exceedance Results
PAOC X
Site Inspection/Expanded Site Inspection Report

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

Eco (E)
SSL            

(DAF=1)

J - Analyte present, value may or may not be accurate or precise

UJ - Analyte not detected, quantitation limit may be inaccurate

U - Not detected or not detected significantly greater than that in an associated blank.

ND ND ND ND

23 UJ 22 UJ 13 J 21 UJ
23 UJ 22 UJ 6.8 J 21 UJ
17 J 16 J 73 J 7.0 J
23 UJ 13 J 59 J 21 UJ
14 J 15 J 45 J 21 UJ
12 J 8.5 J 34 J 21 UJ
18 J 17 J 40 J 21 UJ

120 UJ 110 UJ 45 J 110 UJ
390 U 370 U 350 U 350 U

23 UJ 22 UJ 3.4 J 21 UJ
14 J 16 J 61 J 2.7 J
23 UJ 22 UJ 11 J 21 UJ
24 J 110 UJ 110 UJ 110 UJ
19 J 26 J 96 J 4.2 J
20 J 20 J 72 J 21 UJ

109 120 478 12
19 28 130 4.0
19 J 17 J 49 J 110 R
23 UJ 2.1 J 14 J 21 UJ
14 J 14 J 83 J 2.3 J

NA NA NA NA
NA NA NA NA
NA NA NA NA

NA NA NA NA

17,400 16,200 17,500 12,300
1.0 1.0 1.4 0.78

0.89 0.98 1.3 0.54
64 59 66 55

0.18 0.18 0.18 0.14
0.13 0.14 0.14 0.22

20,400 19,200 31,200 6,220
16 14 14 22

9.7 9.1 9.5 11
57 51 60 40

27,000 25,300 27,800 27,400
13 12 24 64

4,870 4,880 5,830 2,620
539 502 504 508

0.040 0.040 J 0.050 0.020 J
5.7 6.0 5.5 6.0

2,060 2,050 2,240 1,870
0.33 J 0.33 J 0.35 J 0.24 J

0.089 U 0.092 U 0.097 U 0.072 U
300 277 390 192

0.089 U 0.092 U 0.097 U 0.072 U
93 80 92 106
61 55 67 25

NA NA NA NA

03/09/0903/09/0903/09/09

VEPX-SO11VEPX-SO10VEPX-SO09

VEPX-SS09-0H-0309 VEPX-SS09P-0H-0309 VEPX-SS10-0H-0309 VEPX-SS11-0H-0309

03/09/09

ES051710192043TPA / 10160001 Page 2 of 2



7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

Station ID

Sample ID

Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- ND ND ND ND ND ND ND

Semivolatile Organic Compounds (UG/KG)
Acenaphthylene -- 340,000 22,000 26 U 25 U 6.4 J 24 UJ 21 UJ 21 UJ 24 UJ
Benzo(a)anthracene -- 150 10 26 U 4.1 J 8.6 J 6.2 J 5.5 J 4.8 J 5.6 J
Benzo(b)fluoranthene -- 150 35 26 UJ 5.2 J 21 UJ 24 UJ 21 UJ 21 UJ 24 UJ
Benzo(g,h,i)perylene -- 170,000 120,000 26 U 25 U 59 J 24 UJ 21 UJ 21 UJ 24 UJ
Benzo(k)fluoranthene -- 1,500 350 26 U 4.3 J 21 UJ 24 UJ 21 UJ 21 UJ 24 UJ
Chrysene -- 15,000 1,100 26 U 5.2 J 7.7 J 24 UJ 21 UJ 21 UJ 24 UJ
Di-n-butylphthalate -- 610,000 9,200 130 U 120 U 23 J 120 UJ 100 UJ 100 UJ 120 UJ
Fluoranthene -- 230,000 160,000 26 U 6.6 J 21 UJ 24 UJ 21 UJ 21 UJ 24 UJ
Indeno(1,2,3-cd)pyrene -- 150 120 26 UJ 25 UJ 34 J 24 UJ 21 UJ 21 UJ 24 UJ
Pyrene -- 170,000 120,000 26 U 9.0 J 21 UJ 24 UJ 21 UJ 21 UJ 24 UJ

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000 10,500 12,800 16,300 8,400 14,000 10,800 21,500
Antimony 5.8 3.1 0.27 0.11 UJ 0.11 J 0.28 0.090 U 0.086 U 0.083 U 0.087 UJ
Arsenic 1.6 0.39 0.29 0.67 0.80 0.71 0.49 0.52 0.47 0.51
Barium 147 1,500 82 38 46 65 38 66 J 45 J 78
Beryllium 0.27 16 3.2 0.14 0.15 0.18 0.10 0.12 0.10 0.21
Cadmium 2.2 7.0 0.38 0.11 U 0.10 U 0.10 0.090 U 0.086 U 0.083 U 0.080 J
Calcium 8,840 -- -- 7,680 8,670 8,860 4,060 4,860 J 3,200 J 5,120
Chromium 72 0.29 0.00083 15 19 22 25 20 19 29
Cobalt 16 2.3 0.49 7.9 8.9 12 8.5 12 9.8 16
Copper 66 310 46 48 53 47 40 50 48 68 J
Iron 38,100 5,500 640 26,400 29,400 29,700 35,300 28,100 26,500 36,800
Lead 3.3 400 27 2.2 2.6 8.7 0.99 2.3 J 1.0 J 1.6
Magnesium 3,710 -- -- 2,930 3,620 3,260 2,010 J 2,990 J 2,740 J 4,280
Manganese 1,630 180 57 304 378 610 320 539 J 365 J 721
Mercury 0.057 0.78 0.57 0.040 U 0.010 J 0.032 U 0.038 U 0.032 U 0.032 U 0.038 U
Nickel 22 160 48 5.0 6.1 9.6 6.0 7.0 6.1 11
Potassium 2,000 -- -- 1,050 1,280 1,540 756 J 969 J 813 J 1,820 J
Selenium 0.51 39 0.26 0.18 J 0.25 J 0.26 J 0.45 U 0.43 U 0.41 U 0.44 U
Silver 0.22 39 1.6 0.11 U 0.1 U 0.076 U 0.09 U 0.086 U 0.083 U 0.087 U
Sodium 2,250 -- -- 312 327 225 222 258 199 367
Thallium 0.13 -- 0.14 0.11 U 0.1 U 0.076 U 0.09 U 0.086 U 0.083 U 0.087 U
Vanadium 144 39 180 96 103 111 158 116 108 146
Zinc 32 2,400 680 23 28 35 19 22 19 33

Notes:

ND - Not Detected
-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

U - Not detected or not detected significantly greater than that in an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

J - Analyte present, value may or may not be accurate or precise

04/23/09

Table 23-2
Subsurface Soil Detection and Exceedance Results
PAOC X
Site Inspection/Expanded Site Inspection Report

VEPX-SB06-13-0309 VEPX-SB06P-13-0309

Exceeds Background UTL
Exceeds Background UTL and Adjusted RSL for Residential Soi

Exceeds Background UTL and SSL (DAF=1)

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL 
(DAF=1)

VEPX-SO12

VEPX-SB12-00H-0309

03/09/09

VEPX-SO13 VEPX-SO14

VEPX-SB13-8H9-0409 VEPX-SB14-10H11-0409 VEPX-SB15-55H-0409

04/23/09 04/28/09

VEPX-SO15

VEPX-SB14P-10H11-0409

03/05/09 04/22/09

VEPX-SO06

03/05/09

ES051710192043TPA / 10160001 Page 1 of 1



Table 23-3
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: PAOC-X

Media: Surface Soil, Subsurface Soil
Historical Function: Debris Area in Ephemeral Stream

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection Value Background Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits KTd KTd 100x SL Toxicity Value Toxicity Value

(1) (3) (3)

PAOC-X 7429-90-5 Aluminum 7.7E+03 1.78E+04 mg/kg VEPX-SO06 7 / 7 6 / 7 3.19E+00 - 4.67E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- -- CNS -- --

Surface Soil 7440-38-2 Arsenic 5.4E-01 1.30E+00 mg/kg VEPX-SO10 7 / 11 7 / 11 1.10E-01 - 1.60E-01 1.6E+00 No 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications 0.06 3.3E-06

7440-47-3 Chromium 5.1E+00 2.45E+01 mg/kg VEPX-SO07 11 / 11 11 / 11 7.00E-02 - 1.00E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- -- No Observed Effects -- --
7440-48-4 Cobalt 4.7E+00 1.11E+01 mg/kg VEPX-SO11 10 / 11 10 / 11 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- -- decreased iodine uptake -- --
7439-89-6 Iron 2.5E+04 3.15E+04 mg/kg VEPX-SO06 7 / 7 7 / 7 8.70E-01 - 1.27E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- -- gastrointestinal effects -- --
7439-96-5 Manganese 2.1E+02 J 6.10E+02 mg/kg VEPX-SO07 7 / 7 7 / 7 2.80E-01 - 4.10E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- -- CNS -- --
7440-62-2 Vanadium 3.1E+01 1.14E+02 mg/kg VEPX-SO07 11 / 11 10 / 11 5.00E-02 - 7.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- -- decreased hair cystine -- --
50-32-8 Benzo(a)pyrene 4.9E-03 J 5.90E-02 J mg/kg VEPX-SO10 4 / 11 1 / 11 3.50E-03 - 4.60E-03 -- -- 1.5E-02 ca No 1.5E-02 -- -- -- Max -- -- 3.9E-06

PAOC-X 7429-90-5 Aluminum 8.4E+03 2.2E+04 mg/kg VEPX-SO15 5 / 5 5 / 5 4.79E+00 - 5.15E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.279 --

Subsurface Soil 7440-38-2 Arsenic 4.9E-01 8.0E-01 mg/kg VEPX-SO06 5 / 5 5 / 5 1.30E-01 - 1.60E-01 1.6E+00 No 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- --
Hyperpigmentation, keratosis and
possible vascular complications -- --

7440-47-3 Chromium 1.9E+01 2.9E+01 mg/kg VEPX-SO15 5 / 5 5 / 5 1.00E-01 - 1.80E-01 7.2E+01 No 2.9E-01 ca Yes -- 1.2E+05 -- -- Max No Observed Effects 0.0002 --
7440-48-4 Cobalt 8.5E+00 1.6E+01 mg/kg VEPX-SO15 5 / 5 5 / 5 1.00E-02 - 1.00E-02 1.6E+01 No 2.3E+00 nc No 3.7E+02 2.3E+01 -- -- Max decreased iodine uptake 0.7 4.2E-08
7439-89-6 Iron 2.8E+04 3.7E+04 mg/kg VEPX-SO15 5 / 5 5 / 5 1.30E+00 - 2.33E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.7 --
7439-96-5 Manganese 3.2E+02 7.2E+02 mg/kg VEPX-SO15 5 / 5 5 / 5 1.40E-01 - 4.30E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.4 --
7440-62-2 Vanadium 1.0E+02 1.6E+02 mg/kg VEPX-SO13 5 / 5 5 / 5 7.00E-02 - 7.00E-02 1.4E+02 Yes 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine 0.4 --

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type KTd Soil 0.7 7E-06
(2) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater -- --
(3) Regional Screening Levels for Residential Soil (December 2009). Total Risk 0.7 7E-06

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk
CNS = Central Nervous System

Concentration

(2)

Adjusted

RSL

December

Qualifier Qualifier

 Minimum  Maximum

Concentration
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Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Chemical

Minimum 
Concentration 

Detected

Maximum 
Concentration 

Detected
Arithmetic

Mean

Standard 
Deviation 
of Mean

95% UCL 
(Norm)

Screening 
Value

Maximum 
Hazard 

Quotient
Background 

UTL
Mean 
Ratio

Maximum 
Ratio

95% UCL 
Hazard 

Quotient

Mean 
Hazard 

Quotient

Inorganics (MG/KG)
Copper -- - -- 11 / 11 17.6 78.3 42.0 18.1 51.9 70.0 1 / 11 1.12 66.0 1 / 11 0.64 1.19 0.74 0.60
Lead -- - -- 11 / 11 1.20 64.2 12.1 18.6 22.3 120 0 / 11 0.54 -- -- - -- -- -- -- --
Zinc -- - -- 11 / 11 9.90 66.7 34.6 19.6 45.3 120 0 / 11 0.56 -- -- - -- -- -- -- --

The ERA Protocol for Vieques (April 2010) was used as the source for soil screening values and background UTLs

Table 23-4
Ecological Risk Assessment Screening Statistics for PAOC X Surface Soil - Plants and Invertebrates

Range of 
Non-Detect 

Values

Frequency 
of 

Detection

Frequency 
of 

Exceedance

Frequency 
of UTL 

Exceedance
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Table 23-5
Summary of Norway Rat Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)
Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Copper 78.3 1.531 120 0.625 48.9 0 11.7 5.60 7.23 9.34 2.10 1.62 1.26
Lead 64.2 1.522 97.7 0.468 30.0 0 7.28 4.70 6.47 8.90 1.55 1.13 0.82
Zinc 66.7 12.89 859 1.820 121 0 28.5 75.4 169 377 0.38 0.17 0.08

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0398 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.980 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0516 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.168 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 23-5
Summary of Norway Rat Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Copper 42.0 Regression 14.3 Regresson 8.51 0 1.19 5.60 7.23 9.34 0.21 0.17 0.13
Lead 12.1 Regression 6.02 Regresson 1.07 0 0.37 4.70 6.47 8.90 0.08 0.06 0.04

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

DI Chemical specific  Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0207 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.490 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.020 = Proportion of diet composed of soil
WIR = 0.0242 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.209 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

ES051710192043TPA / 10160001 Page 2 of 2



Table 23-6
Summary of Indian Mongoose Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Copper 78.3 1.531 120 0.625 48.9 0.554 43.4 0 17.5 11.7 13.3 15.1 1.50 1.32 1.16
Lead 64.2 1.522 97.7 0.468 30.0 0.286 18.4 0 14.3 4.70 6.47 8.90 3.04 2.21 1.60
Zinc 66.7 12.89 859 1.820 121 2.782 186 0 123 75.4 169 377 1.64 0.73 0.33

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0460 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.972 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0933 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.312 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 23-6
Summary of Indian Mongoose Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Copper 42.0 Regression 14.3 Regresson 8.51 Regresson 11.7 0 0.74 11.7 13.3 15.1 0.06 0.06 0.05
Lead 12.1 Regression 6.02 Regresson 1.07 Regresson 3.25 0 0.26 4.70 6.47 8.90 0.06 0.04 0.03
Zinc 34.6 Regression 274 Regresson 34.5 Regresson 114 0 10.4 75.4 169 377 0.14 0.06 0.03

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0285 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.564 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.111 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 0.297 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.028 = Proportion of diet composed of soil
WIR = 0.0557 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.528 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 23-7
Summary of Pearly-eyed Thrasher Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)
Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Copper 78.3 1.531 120 0.625 48.9 0 25.7 4.05 7.00 12.1 6.34 3.67 2.12
Lead 64.2 1.522 97.7 0.468 30.0 0 20.9 3.85 8.61 19.3 5.44 2.43 1.09
Zinc 66.7 12.89 859 1.820 121 0 179 66.1 148 331 2.71 1.21 0.54

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0174 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.954 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0157 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.080 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 23-7
Summary of Pearly-eyed Thrasher Exposure Doses - Screening and Baseline
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Baseline Exposure (Mean)

Chemical

Mean Surface 
Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial Plant 
Concentration 

(mg/kg dw)

Mean Surface 
Water 

Concentration 
(mg/L)

Dietary Intake 
(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC    

HQ
LOAEL 

HQ

Metals
Copper 42.0 Regression 14.3 Regresson 8.51 0 1.71 4.05 7.00 12.1 0.42 0.24 0.14
Lead 12.1 Regression 6.02 Regresson 1.07 0 0.63 3.85 8.61 19.3 0.16 0.07 0.03
Zinc 34.6 Regression 274 Regresson 34.5 0 25.5 66.1 148 331 0.39 0.17 0.08

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0123 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.754 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.200 = Proportion of diet composed of food item (terrestrial plants)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.046 = Proportion of diet composed of soil
WIR = 0.0129 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.104 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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Table 23-8
Summary of Red-tailed Hawk Exposure Doses - Screening
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Screening Exposure (Maximum)

Chemical

Maximum 
Surface Soil 

Concentration 
(mg/kg)

Soil-Worm 
BAF

Terrestrial 
Invertebrate 

Concentration 
(mg/kg dw)

Soil-Plant 
BAF

Terrestrial 
Plant 

Concentration 
(mg/kg dw)

Soil-Mammal 
BAF

Small Mammal 
Concentration 

(mg/kg dw)

Maximum 
Surface Water 
Concentration 

(mg/L)

Dietary 
Intake 

(mg/kg/day)

NOAEL 
TRV 

(mg/kg/d)

MATC 
TRV 

(mg/kg/d)

LOAEL 
TRV 

(mg/kg/d)
NOAEL 

HQ
MATC     

HQ
LOAEL 

HQ

Metals
Copper 78.3 1.531 120 0.625 48.9 0.554 43.4 0 1.79 4.05 7.00 12.1 0.44 0.26 0.15
Lead 64.2 1.522 97.7 0.468 30.0 0.286 18.4 0 0.76 3.85 8.61 19.3 0.20 0.09 0.04
Zinc 66.7 12.89 859 1.820 121 2.782 186 0 7.66 66.1 148 331 0.12 0.05 0.02

DI = Chemical specific = Dietary intake for chemical (mg chemical/kg body weight/day)

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
 

DI = Chemical-specific = Dietary intake for chemical (mg chemical/kg body weight/day)
FIR = 0.0395 = Food ingestion rate (kg/day dry weight)

FCxi = Chemical-specific = Concentration of chemical in food item (soil invertebrates, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (soil invertebrates)
FCxi = Chemical-specific = Concentration of chemical in food item (terrestrial plants, dry weight basis)
PDFi = 0.000 = Proportion of diet composed of food item (terrestrial plants)
FCxi = Chemical-specific = Concentration of chemical in food item (small mammals, dry weight basis)
PDFi = 1.000 = Proportion of diet composed of food item (small mammals)
SCx = Chemical-specific = Concentration of chemical in soil (mg/kg, dry weight)
PDS = 0.000 = Proportion of diet composed of soil
WIR = 0.0680 = Water ingestion rate (L/day)
WC = Chemical-specific = Concentration of chemical in water (mg/L)
BW = 0.957 = Body weight (kg wet weight)

The ERA Protocol for Vieques (April 2010) was used as the source for toxicity reference values, bioaccumulation factors, and wildlife exposure factors

BW
WCWIRPDSSCFIRPDFFCFIR

DI xxixii
x

])]()[()]()()[()]()()([[ 
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Surface Soil     
(EBS)

Yes Yes

Pesticides No N/A N/A
Inorganics Yes, except thallium No N/A

Surface Soil     
(SI)

Yes Yes

SVOCs Yes B(a)A > SSL < SSL at DAF of 6
B(a)P > RSL within acceptable HH risk range
PCP > SSL < SSL at DAF of 7

Inorganics Yes Cu > ECO, SSL, BKG mean concentration < ECO
Pb > SSL, BKG < SSL at DAF of 3

Subsurface Soil 
(SI)

Yes Yes

SVOCs Yes No N/A
Inorganics Yes Cu > SSL, BKG < SSL at DAF of 2

V > RSL, BKG < SSL at DAF of 4

Medium sufficiently 
characterized and 
potential future source of 
contamination removed; 
no further investigation or 
action for medium

Medium sufficiently 
characterized and 
potential future source of 
contamination removed; 
no further investigation or 
action for medium

Medium sufficiently 
characterized and 
potential future source of 
contamination removed; 
no further investigation or 
action for medium

Table 23-9
Decision Tree Summary
PAOC X
Site Inspection/Expanded Site Inspection Report
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Figure 23-1
PAOC X Sample Locations

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
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FIGURE 23-2
PAOC X 1936-37 Aerial Photograph
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FIGURE 23-3
PAOC X 1959 Aerial Photograph
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(A) Excavating soil piles along bank of ephemeral stream (B) Staged debris pile with concrete and metal

(C) Excavation of observed debris (cable spools) (D) Cleared area prior to Geophysical Survey

(E) Geophysical Survey (F) Excavation of Geophysical Anomalies

FIGURE 23-4
PAOC X Site Photographs

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico 
ES082009002TPA F23-4 PAOC X Site Photographs.ai  mstuart



(A) Truck in place looking East (B) Truck extraction

(C) Dismantling the truck (D) Excavation of car in ephemeral stream

(E) Sample VEPX-SS08 was collected in the 6-inch
      interval beneath this excavated drum

(F) Metal debris removal

FIGURE 23-5
PAOC X Site Photographs

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico 
ES082009002TPA F23-5 PAOC X Site Photographs.ai  mstuart
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SECTION 24 

Regional Groundwater 

This section presents the results of the regional groundwater study performed for the Camp 
Garcia area during SI/ESI. 

24.1 Conceptual Site Model 
Figure 24-1 shows the spatial relationship among the various sites within the Camp Garcia 
and the two wells installed adjacent to its southern boundary. The environmental sites were 
identified based on historical activities that occurred that had the potential to result in 
CERCLA-related releases to environmental media. If, at any of the sites, CERCLA-related 
releases occurred and the associated contaminants leached to groundwater, the 
contaminants would likely migrate with regional groundwater flow. The sites shown on the 
figure have all been investigated individually (i.e., site-specific samples have been collected) 
and current and historical groundwater data collected at various sites within Camp Garcia 
suggest there is no broad, multiple-site groundwater contamination (Figure 24-2). However, 
the Navy, EPA, and PREQB concurred that because of the high density of sites within Camp 
Garcia, groundwater data representing a more regional perspective were warranted to 
confirm this supposition. 

24.1.1 Physical Setting 
The land within and adjacent to Camp Garcia slopes gently to the south. Bedrock in this 
area is part of the KTd formation, which comprises plutonic rocks, largely granodiorite and 
quartz diorite. Based on the topographic slope and the regional groundwater gradient 
determined by the USGS (1989), groundwater in this area exists within the fractured 
bedrock and flows in a southerly direction toward the coast. During the SI/ESI (2009), 
CH2M HILL confirmed this direction of groundwater flow within the Camp Garcia area, as 
shown in Figure 24-1.  

24.2 Sampling Approach and Chemical Constituents Identified 
There are two related objectives to the regional groundwater investigation. The first is to 
determine if the data for regional groundwater migrating from Camp Garcia suggest the 
groundwater has been impacted by a CERCLA-related release. The second is to determine if 
the regional groundwater data suggest there is a source of contamination within the Camp 
Garcia boundary that warrants further investigation. 

In accordance with the SI/ESI SAP (CH2M HILL, 2009b), two monitoring wells were 
installed downgradient of the sites within Camp Garcia, at the locations concurred upon 
during the ERP Technical Subcommittee site visit in January 2009 (Figure 24-1). Following 
installation and development, a groundwater sample was collected from each regional 
groundwater monitoring well (including a duplicate sample). For details of the SI/ESI 
monitoring well installation and sampling activities see Appendix A (Soil Boring Logs), 
Appendix C (Monitoring Well Completion Diagrams), Appendix D (Well Development 
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Logs), Appendix E (Groundwater Sampling Logs), Appendix F (Boring Log Videos), and 
Appendix G (Survey Data). Because of the various historical activities that took place within 
Camp Garcia, the groundwater samples were analyzed for TCL VOCs, SVOCs, and 
pesticides/PCBs; and TAL total and dissolved inorganics. 

Table 24-1 summarizes the constituents detected in the regional groundwater samples 
collected during the SI/ESI. The tables also identify screening criteria exceedances. Raw 
analytical data for the samples are provided in Appendix K.  

24.3 Regional Groundwater Release Assessment Decision 
Analysis 

This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 1-4) with reference to the detection table (Table 24-1). 

Step 1: Is the site potentially CERCLA-eligible? 
As noted previously, multiple sites exist within Camp Garcia that were identified because of 
the potential for past activities conducted there to have resulted in a CERCLA-related 
release, and all of the sites were or are under investigation because of that potential. 
Therefore, the decision analysis proceeds to Step 2.  

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and useful 
for the intended purpose? 
As detailed in Appendix M, the SI/ESI analytical data, 99 percent of the data are usable for 
the intended purpose. The site-specific data set achieved the 95 percent project completeness 
goal (as defined in the UFP-SAP) for each site. Therefore, the regional groundwater data are 
acceptable for use in evaluating whether regional groundwater has been impacted by a 
CERCLA-related release and, if so, whether there is a source of contamination within the 
Camp Garcia boundary that warrants further investigation. 

Step 3: Were any inorganics above background detected or were any non-inorganics detected? 
For the samples collected during the SI, the following inorganics above the background and 
non-inorganics were detected: 

Groundwater 

 VOCs: acetone, chloroform 

 SVOCs: chrysene, fluoranthene, ideno(1,2,3-cd)pyrene, pyrene 

 Pesticides: dieldrin 

 PCBs: none detected 

 Total inorganics above background (EPAN-MW02): chromium, manganese, nickel, 
vanadium 

 Dissolved inorganics above background (EPAN-MW02): vanadium 
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Step 4: Are there any inorganic constituents above background or non-inorganic constituents 
that are potentially attributable to historic CERCLA-related releases at the site? 
Based on the potential source areas within Camp Garcia, it is assumed that the detected 
constituent groups (i.e., VOCs, SVOCs, pesticides, and inorganics) are potentially 
attributable to CERCLA-related releases. Therefore, all detected constituents are further 
considered in the decision analysis process. 

Step 5: Are there any exceedances (over that of background) of the most conservative 
screening values? 
In this step of the decision analysis, the data for the CERCLA-related constituents identified 
in Step 4 are compared to the screening criteria described in Section 1 and shown on the 
detection tables. Those constituents that exceed one or more criteria (and background for 
inorganics) are listed below. 

Groundwater 

 Chloroform: one detection (MW02) at a concentration (0.4 g/L) above the RSL (0.19 
g/L) 

 Ideno(1,2,3-cd)pyrene: one detection (MW01) at a concentration (0.19 g/L) above the 
RSL (0.03 g/L) 

 Dieldrin: one detection (MW02) at a concentration (0.025 g/L) above the RSL (0.0042 
g/L) 

 Chromium (total): two detections (MW01 and MW02) at concentrations (4.7 g/L and 
3.8 g/L, respectively) above the adjusted RSL (0.043 g/L) and background (3.6 g/L) 

 Vanadium (total): one detection (MW01) at a concentration (24 g/L) above the adjusted 
RSL (18 g/L) and background (50 U g/L) 

 Vanadium (dissolved): one detection (MW01) at a concentration (24 g/L) above the 
adjusted RSL (18 g/L) and background (50 U g/L) 

As shown above, there are exceedances of the most conservative screening values. 
Therefore, the decision analysis process continues to Step 6. 

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest 
contaminant levels warrant no further investigation or action? 

Human Health Evaluation 
As a conservative approach, risk estimates were prepared for a future residential scenario 
for regional groundwater. Three organics - chloroform, indeno(1,2,3-cd)pyrene (I[123-cd]P), 
and dieldrin - and two inorganic constituents (chromium and vanadium) were detected in 
groundwater at concentrations above the human health screening levels and background 
levels (for inorganics) (see Table 24-2). 

 Chloroform was detected above its RSL (0.19 g/L) in one well at a concentration of 0.4 
g/L. Based on the maximum detected concentration, the ELCR is 2 x 10-6 and the HQ is 
0.003, which are within EPA’s acceptable levels. Therefore, chloroform would not be 
identified as a risk driver. 
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 I(123cd)P was detected above its RSL (0.029 g/L) in one well at a concentration of 0.19 
g/L. Based on the maximum detected concentration, the ELCR is 6 x 10-6, which is 
within EPA’s acceptable risk range. Therefore, I(123cd)P would not be identified as a 
risk driver. 

 Dieldrin was detected above its RSL (0.0042 g/L) in one well at a concentration of 0.025 
g/L. Based on the maximum detected concentration, the ELCR is 6 x 10-6 and the HQ is 
0.01, which are within EPA’s acceptable levels. Therefore, dieldrin would not be 
identified as a risk driver. 

 Chromium was detected above its RSL (0.043 g/L) in both wells (based on “total” 
results) but below the MCL (100 g/L). Based on the maximum “total” concentration 
(4.7 g/L) and the expected form of chromium (Cr3+) at the site, the HI is 0.00009 which 
is within the EPA acceptable level, and chromium would not be identified as a risk 
driver.  

 Vanadium was detected above its adjusted RSL (18 g/L) in one well (based on total 
and dissolved results between 23 and 24 g/L). Based on the maximum detected 
concentration, the HQ is 0.1, which is within EPA acceptable levels, and vanadium 
would not be identified as a risk driver. 

Based on maximum detected concentrations of the five constituents above, the cumulative 
ELCR is 1 x 10-5 and the maximum target organ-specific HI is 0.1 (see Table 24-2), which are 
within EPA acceptable levels. Therefore, cumulative effects from multiple constituents in 
groundwater are not a potential concern. 

Additional Comparisons 
In addition to the relatively few contaminants detected in regional groundwater and the fact 
that their concentrations do not pose an unacceptable risk (associated with potable use) or 
MCL exceedance, the particular constituents detected suggest they are not attributable to 
CERCLA-related releases. Acetone is a common laboratory contaminant, especially at the 
concentration detected. Chloroform is a common byproduct of tapwater chlorination; its 
presence in groundwater is likely due to tapwater use and discharge within Camp Garcia, 
especially considering the very low levels detected in groundwater. The SVOCs detected in 
groundwater are all PAHs, common constituents in petroleum-related products. It is 
common to find PAHs in media adjacent to roads, due to the presence of asphalt, vehicles, 
and/or periodic dust-suppression activities utilizing oil. The presence of the low 
concentration of dieldrin is likely attributable to normal pesticide use at the facility. All of 
the inorganics concentrations are likely attributable to background. 

Step 7: Does the historic information and/or spatial distribution of data indicate the potential 
source area was sufficiently sampled? 
The regional groundwater flow identified by USGS and confirmed by CH2M HILL during 
the SI/ESI indicates groundwater flowing beneath multiple sites within Camp Garcia moves 
in a southerly direction as it migrates toward and across the southern boundary of the 
facility. Based on this information, two monitoring wells were installed and sampled just 
south of the southern facility boundary, in a downgradient direction from the sites within 
Camp Garcia. Therefore, the spatial distribution of the regional groundwater wells indicate 
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their locations are appropriate for determining whether there is a broad area of 
groundwater contamination originating from Camp Garcia site(s). 

24.4 Conclusions and Recommendations 
Table 24-3 summarizes the results of the decision analysis for the regional groundwater, 
which indicates there has not been a CERCLA-related release at the sites within Camp 
Garcia that has resulted in contamination migrating beneath and beyond the facility 
boundary or, if so, it would not pose a potentially unacceptable risk to human health.  

Three sites were proposed in the PA/SI Report (CH2M HILL, 2008) for no further action 
pending confirmation that any releases from the sites have not adversely affected the 
regional groundwater quality. These three sites are: PAOC J, PAOC K, and SWMU 4. Figure 
24-1 shows the spatial relationship between the three sites and the regional groundwater 
monitoring wells. With respect to the VOCs and SVOCs detected in the regional well 
samples, none was detected in soil samples collected at PAOC J or PAOC K. Further, 
acetone, chloroform, chrysene, and ideno(1,2,3-cd)pyrene were not detected in soil at 
SWMU 4. In addition, fluoranthene and pyrene were detected in only one surface soil 
sample collected at SWMU 4, and both detections were more than three orders of 
magnitude below the SSLs at a DAF of 1, and neither was detected in subsurface soil at the 
site. Therefore, the regional groundwater data confirm none of these three sites have 
adversely affected downgradient groundwater. Therefore, no further investigation or action 
is warranted for PAOC J, PAOC K, and SWMU 4; a no action decision document will be 
prepared for these three sites. 

 

 



SITE INSPECTION/EXPANDED SITE INSPECTION REPORT 

24-6 ES051710192043TPA / 10160001 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 
 



7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Station ID

Sample ID

Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)
Acetone -- 2,200 -- 8.0 U 8.0 U 6.0
Chloroform -- 0.19 80 1.0 U 1.0 U 0.40 J

Semivolatile Organic Compounds (UG/L)
Chrysene -- 3 -- 0.082 J 0.19 U 0.19 UJ
Fluoranthene -- 150 -- 0.21 U 0.21 U 0.21 J
Indeno(1,2,3-cd)pyrene -- 0.03 -- 0.19 J 0.19 U 0.19 UJ
Pyrene -- 110 -- 0.063 J 0.19 U 0.19 UJ

Pesticide/Polychlorinated Biphenyls (UG/L)
Dieldrin -- 0.0042 -- 0.095 U 0.095 U 0.025 J

Total Metals (UG/L)
Barium 200 730 2,000 20 20 22 J
Calcium 144,000 -- -- 46,100 43,700 68,200
Chromium 3.6 J 0.043 100 3.0 U 4.7 3.8
Copper 25 U 150 1,300 0.93 J 1.2 1.5
Magnesium 75,600 -- -- 30,200 30,400 23,300 J
Manganese 8.0 J 88 -- 26 23 18 J
Nickel 2.4 J 73 -- 1.2 J 2.6 J 4.4
Potassium 1,780 J -- -- 1,630 1,520 1,270
Selenium 35 U 18 50 5.0 U 5.0 U 2.3 J
Sodium 323,000 -- -- 159,000 156,000 77,200 J
Vanadium 50 U 18 -- 24 23 12 J

Dissolved Metals (UG/L)
Barium, Dissolved 200 U 730 2,000 20 21 28 J
Calcium, Dissolved 139,000 -- -- 44,000 43,400 66,200
Copper, Dissolved 25 U 150 1,300 0.83 J 0.85 J 1.2
Magnesium, Dissolved 73,400 -- -- 30,900 30,600 28,700 J
Manganese, Dissolved 15 U 88 -- 17 17 19 J
Nickel, Dissolved 40 U 73 -- 1.1 1.1 3.1
Potassium, Dissolved 1,710 J -- -- 1,540 1,510 1,430
Selenium, Dissolved 35 U 18 50 5.0 U 5.0 U 2.2 J
Sodium, Dissolved 311,000 -- -- 152,000 153,000 86,800
Vanadium, Dissolved 50 U 18 -- 24 23 14 J
Zinc, Dissolved 60 U 1,100 -- 10 U 11 10 U

Wet Chemistry (MG/L)
Chloride NA -- -- 83 NA 60
Total dissolved solids (TDS) 1,490 -- -- 730 NA 500

Notes:

Exceeds Background

Exceeds Background and Adjusted RSL for Tapwater

NA - Not Analyzed

MG/L - Milligrams per liter

UG/L - Micrograms per liter

Adjusted RSL 
for Tapwater

MCL - 
Groundwater

J - Analyte present, value may or may not be accurate or precise

U - Not detected or not detected significantly greater than that in an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

04/01/09

Table 24-1
Camp Garcia Regional Groundwater Study Detection and Exceedance Results
Camp Garcia
Site Inspection/Expanded Site Inspection Report

VECG-MW02

VECG-MW02-0409

VECG-MW01

VECG-MW01-0409

04/01/09

VECG-MW01P-0409

04/01/09

PAOC-N
EPAN-MW02 
Background
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Table 24-2
HHRA COPC Summary Table
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Site: Regional Groundwater

Media: Groundwater

Historical Function: Camp Garcia Regional Groundwater

Exposure   CAS Chemical Units Location Detection Frequency Range of PAOC-N Max Cancer Non-cancer 95% UCL Statistic Basis Target Hazard ELCR

Point Number of Maximum Frequency of Criteria Detection MW2 Exceeds Screening Screening (N/T/G) Organ Quotient

Concentration Exceedance Limits 100x SL Toxicity Value Toxicity Value

(2) (2)

Regional 7440-62-2_D Vanadium, Dissolved 1.4E+01 J 2.4E+01 ug/L VECG-MW01 2 / 2 1 / 2 7.00E-01 - 7.00E-01 5.0E+01 U 1.8E+01 nc No -- 1.8E+02 -- -- -- decreased hair cystine -- --

Groundwater 7440-47-3 Chromium 3.8E+00 4.7E+00 ug/L VECG-MW01 2 / 2 2 / 2 3.00E-01 - 3.00E-01 3.6E+00 J 4.3E-02 ca Yes -- 5.5E+04 -- -- Max No Observed Effects 0.00009 --

7440-62-2 Vanadium 1.2E+01 J 2.4E+01 ug/L VECG-MW01 2 / 2 1 / 2 7.00E-01 - 7.00E-01 5.0E+01 U 1.8E+01 nc No -- 1.8E+02 -- -- Max decreased hair cystine 0.1 --

60-57-1 Dieldrin 2.5E-02 J 2.5E-02 J ug/L VECG-MW02 1 / 2 1 / 2 2.30E-02 - 2.30E-02 -- -- 4.2E-03 ca No 4.2E-03 1.8E+00 -- -- Max Liver lesions 0.01 6.0E-06

193-39-5 Indeno(1,2,3-cd)pyrene 1.9E-01 J 1.9E-01 J ug/L VECG-MW01 1 / 2 1 / 2 4.90E-02 - 4.90E-02 -- -- 3.0E-02 ca No 3.0E-02 -- -- -- Max -- -- 6.3E-06

67-66-3 Chloroform 4.0E-01 J 4.0E-01 J ug/L VECG-MW02 1 / 2 1 / 2 2.00E-01 - 2.00E-01 -- -- 1.9E-01 ca No 1.9E-01 1.3E+02 -- -- Max Liver cell polymorphism 0.003 2.1E-06

Note: Site Cumulative Risk Max HI * ELCR
(1) Regional Screening Levels for Residential Soil (December 2009). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Groundwater 0.1 1E-05
(2) Regional Screening Levels for Residential Soil (December 2009). Total Risk 0.1 1E-05

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (III). Therefore, the SL for 'Chromium (III)' was used as the Cancer and Noncancer Toxicity screening value. * - Max HI is the highest HI associated with any target organ or critical effect.
The SL for 'Vanadium and Compounds' was used as the adjusted SL for Vanadium.

ca = Carcinogenic
nc = Noncarcinogenic
J = compound was detected below the reporting limit in the sample
ELCR = Excess Lifetime Cancer Risk
CNS = Central Nervous System

Concentration

(1)

Adjusted

RSL

December

Qualifier Qualifier

 Minimum  Maximum

Concentration
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7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Medium Step 1 Step 2 Step 3 Step 4 Step 5 Step 6 Step 7
Site Potentially Data Quality Inorganics Above Background Potentially Attributable Exceedances of More Realistic Medium Sufficiently

CERCLA-eligible? Acceptable? or Non-inorganics Detected? to CERCLA Release? Comparison Criteria? Evaluation? Characterized?

Groundwater 
(SI)

Yes Yes

VOC Yes (conservative initial 
assumption)

Chloroform > RSL within acceptable HH risk range; not likely associated with 
CERCLA-related release

SVOC Yes (conservative initial 
assumption)

I(123cd)P > RSL within acceptable HH risk range; not likely associated with 
CERCLA-related release

Pesticide Yes (conservative initial 
assumption)

Dieldrin > RSL within acceptable HH risk range; not likely associated with 
CERCLA-related release

Inorganic Yes (conservative initial 
assumption)

V > RSL acceptable HH risk level; likely associated with background

Medium sufficiently 
characterized; no further 
investigation or action for 
medium or sites within 
Camp Garcia based on 
regional groundwater data

Table 24-3
Decision Tree Summary
Camp Garcia Regional Groundwater Study
Site Inspection/Expanded Site Inspection Report
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SECTION 25 

Summary of Conclusions and 
Recommendations 

Table 25-1 summarizes the historical information, data collection, findings, conclusions, and 
recommendations for each of the 23 sites investigated during the SI/ESI. The table also 
includes the conclusions for the three additional sites whose recommendations made in the 
PA/SI Report (CH2M HILL, 2008) were pending the regional groundwater evaluation. As 
shown in the table, the following is recommended for each of the sites: 

Presumptive Remedy, beginning with Streamlined RI/FS Report 

 SWMU 1 

Re-sampling to Acquire the Data Originally Planned in the SI/ESI SAP 

 PAOC Q/R 

Re-sampling of Area Sampled Previously to Evaluate Current Conditions 

 PI 7 

Additional Round of Groundwater Samples to Confirm Low Levels or Potential Trends 

 PI 4 

No Further Action (Preparation of a No Action/No Further Action Decision Document) 

 SWMU 2 
 SWMU 6/7 
 SWMU 10 
 AOC A 
 AOC G 
 PAOC I 
 PAOC L 
 PAOC M 
 PAOC N 
 PAOC O 
 PAOC P 
 PAOC S 
 PAOC X 
 PI 5 
 PI 6 
 PI 8 
 PI 10 
 Regional Groundwater (SWMU 4, PAOC J, PAOC K) 
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TABLE 25-1
Summary of Conclusions and Recommendations
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Potential Site-specific Results of
Site Site Site Potential Release Data 7-step Decision

Name Description History Source(s) Mechanism(s) Collected Analysis Conclusions Recommendations
SWMU 1 Camp Garcia 

Landfill
Unlined landfill reportedly 
used for trench disposal 
of municipal waste from 
1954 to 1978. Some 
munitions-related debris 
was observed during ESI.

Buried waste Leaching of 
constituents from 
waste into soil, 
groundwater, and/or 
ephemeral stream

Geophysical survey and numerous 
excavations to determine landfill 
extent. 20 test pits to characterize 
type and thickness of waste. 50 
surface soil samples of landfill 
cover; 7 surface soil and 5 
subsurface soil samples within 
ephemeral streams adjacent to 
landfill. 20 subsurface soil 
samples within waste. 20 
subsurface soil samples directly 
beneath waste. Groundwater 
samples from 12 wells upgradient, 
within, and downgradient of 
landfill. 

Sufficient data have been collected for all 
media associated with the landfill to 
warrant a feasibility study to evaluate 
appropriate remedial options.

Geophysical data and confirmatory 
excavations indicate the boundaries of 
the landfill have been delineated and 
the landfill is 41 acres. Test pits and 
excavations suggest the landfill 
material is primarily municipal in 
nature. Surface soil data suggest 
surface soil is suitable for use as cover 
material. Subsurface soil data within 
landfill boundaries suggest there have 
been some isolated releases of 
hazardous constituents to surrounding 
media that resulted in relatively low 
levels of potential risk overall with 
some hotspot areas. Ephemeral 
stream data suggest any release to the 
ephemeral streams has not resulted in 
contamination posing an unacceptable 
risk. Groundwater data suggest 
relatively minor releases to 
groundwater. 

Presumptive remedy; 
prepare streamlined RI/FS 
report

SWMU 2 Fuels Off-loading Fuel offloaded from 
barges, pumped to series 
of above-ground storage 
tanks (ASTs)

Fuel transfer 
operations and 
ASTs

Leaks or spills to 
ground surface

30 surface soil samples and 15 
subsurface soil samples around 
fuel offloading area, along former 
fuel transfer pipeline, and in 
vicinity of all former ASTs

Data suggest potential source areas 
were sufficiently characterized

Data suggest a localized release at 
one former AST, but contaminant 
concentrations (primarily lead) across 
site do not pose an unacceptable 
human health or ecological risk or 
leaching concern for groundwater; 
average lead concentration is less than 
PREQB Land Pollution Control 
Corrective Action Level

No further investigation or 
action; prepare a no action 
decision document

SWMU 6/7 Waste Oil and 
Paint 
Accumulation 
Areas

Concrete pad and caged 
area used to stage waste 
oil in 55-gallon drums and 
paint in small containers

Drums and small 
containers of 
waste oil and paint

Leaks or spills to 
concrete surface; 
runoff to ground 
surface

16 surface soil samples and 6 
subsurface soil samples around 
entire perimeter of concrete pad

Data suggest potential source area was 
sufficiently characterized

Data suggest there has not been a 
CERCLA-related release that has 
resulted in soil or groundwater 
contamination at concentrations that 
would pose a potentially unacceptable 
risk to human or ecological receptors 
or leaching concern for groundwater

No further investigation or 
action; prepare a no action 
decision document

SWMU 10 Sewage 
Treatment 
Lagoons

Four historically unlined 
lagoons for Camp Garcia 
sanitary sewage 
treatment from 1950s to 
2000 (lined in 1974); 
treated effluent 
discharged to land and/or 
sea until 1974; no 
discharge after 1974

Sewage treatment 
lagoons

Discharge to ground 
surface; leaching 
from lagoons into soil 
and/or groundwater

20 co-located surface soil and 
subsurface soil samples within 
lagoons; 5 monitoring wells (4 
within and 1 outside lagoons); 8 
additional surface soil samples for 
thallium analysis only

Data suggest potential source area was 
sufficiently characterized

Data suggest there has not been a 
CERCLA-related release or, if a 
release occurred, it has not resulted in 
soil or groundwater contamination at 
concentrations that would pose a 
potentially unacceptable risk to human 
or ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document
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TABLE 25-1
Summary of Conclusions and Recommendations
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Potential Site-specific Results of
Site Site Site Potential Release Data 7-step Decision

Name Description History Source(s) Mechanism(s) Collected Analysis Conclusions Recommendations

AOC A Diesel Fuel Fill 
Pipe Area

15,000-gallon diesel fuel 
underground storage tank 
(UST) at OP-1; first one 
removed in 1997; second 
removed in 2003

UST and 
associated piping

Leaks or spills to 
ground surface and 
to subsurface soil

10 confirmatory subsurface soil 
samples around and beneath UST 
and associated piping following 
removal; additional soil removal 
and 26 confirmatory soil samples 
during ESI

Data suggest potential source area was 
sufficiently characterized

Current total petroleum hydrocarbon 
(TPH) concentrations are acceptable 
relative to the PREQB Land Pollution 
Control Corrective Action Level

No further investigation or 
action; prepare a no further 
action decision document

AOC G Pump Station and 
Chlorination 
Building

Building used for 
chlorination and pumping 
of sewage being treated 
in lagoons (SWMU 10)

Chlorine contact 
chamber; piping; 
pump 
maintenance 
activities

Spills or leaks from 
chlorine contact 
chamber and/or 
associated piping to 
ground surface; spills 
or other discharge of 
pump maintenance 
fluids outside building

7 surface soil and 2 subsurface 
soil samples around building and 
chlorine contact chamber

Data suggest potential source areas 
were sufficiently characterized

Data suggest there has not been a 
CERCLA-related release that has 
resulted in soil contamination at 
concentrations that would pose a 
potentially unacceptable risk to human 
or ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document

PI 4 Former Helicopter 
Maintenance Area, 
Trenched Area, 
Disturbed Areas, 
and Bermed Areas 
used for Fuel 
Bladder Storage

Helicopter maintenance 
area, barracks and mess, 
trenches that may have 
been associated with 
sanitary leach field, 
bermed area used for fuel 
bladder storage

Helicopter 
maintenance 
activities; unknown 
activities 
associated with 
trenches and 
disturbed areas; 
fuel bladders

Spills or leaks to 
ground surface; 
release to subsurface 
soil and/or 
groundwater from 
trenches

2 surface soil samples and 2 co-
located surface soil and 
subsurface soil samples within 
bermed area; 5 co-located surface 
soil and subsurface soil samples 
at former helicopter maintenance 
building; 6 co-located surface soil 
and subsurface soil samples 
within the trenched area and 
nearby disturbed area; 2 co-
located surface soil and 
subsurface soil samples within 
disturbed area south of helicopter 
maintenance area; 7 monitoring 
wells across the site

Data suggest potential source areas 
were sufficiently characterized

Low levels of VOCs detected in 
groundwater; specifically low-level 
exceedance of trichloroethene (TCE) 
Maximum Contaminant Level (MCL) in 
one well over two rounds of sampling

No further investigation or 
action for soil; collect 
another round of 
groundwater samples from 
all site wells for volatile 
organic compound (VOC) 
analysis to confirm low 
levels or evaluate presence 
of any trends

PI 5 Former Airfield 
and Associated 
Ditches

Airfield, fire department, 
temporary tents

Airfield staining Runoff from stained 
areas into ditches 
and transport in 
ephemeral streams

4 co-located surface soil and 
subsurface soil samples and 4 
additional surface soil samples in 
former stained areas and 
depositional areas in ditches and 
ephemeral streams

Data suggest potential source areas 
were sufficiently characterized

Data suggest there has not been a 
CERCLA-related release or, if a 
release occurred, it has not resulted in 
soil contamination at concentrations 
that would pose a potentially 
unacceptable risk to human or 
ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document
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Summary of Conclusions and Recommendations
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
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Potential Site-specific Results of
Site Site Site Potential Release Data 7-step Decision

Name Description History Source(s) Mechanism(s) Collected Analysis Conclusions Recommendations

PI 6 Former PCB 
Storage Pad and 
Vehicle Wash Pad

Fresh water storage, 
UST, vehicle washing, 
PCB storage

PCB storage on 
pad; vehicle 
washing activities

Runoff from vehicle 
wash pad, runoff 
from PCB storage 
pad to ground 
surface and sump

6 wipe samples on PCB concrete 
storage pad, 2 co-located surface 
and subsurface soil samples 
adjacent to PCB storage pad, and 
1 surface soil sample within 
concrete pad sump; 3 surface soil 
samples near UST; 1 co-located 
surface and subsurface soil 
sample adjacent to vehicle wash 
pad

Data suggest potential source areas 
were sufficiently characterized

Data associated with PCB storage pad 
suggest a CERCLA-related release of 
PCBs has not occurred. Data 
associated with UST and vehicle wash 
pad suggest there has not been a 
CERCLA-related release or, if a 
release occurred, it has not resulted in 
contamination of soil at concentrations 
that would pose a potentially 
unacceptable risk to human or 
ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document

PI 7 Former Quarry, 
Tar Drum Disposal 
Area, Radar 
Communication 
Area

Three physically separate 
areas - former radar 
communication facility to 
the north; defunct rock 
quarry in the central area; 
and an area where drums 
containing tar residues 
were observed

Former radar 
communication 
facilities; drums in 
quarry and area to 
the south

Spills or leaks to the 
ground surface

3 co-located surface soil and 
subsurface soil samples around 
debris observed at the former 
radar communication facility 
location; 5 co-located surface soil 
and subsurface soil samples, 6 
additional surface soil samples, 
and 1 monitoring well around 
drums and debris within the 
former quarry; 10 co-located 
surface and subsurface soil 
samples, 2 additional surface soil 
samples, and 2 monitoring wells 
around drums and debris in the tar 
drum disposal area; 19 surface 
and 19 subsurface confirmatory 
soil samples beneath drums 
following drum and contaminated 
soil removal

Data suggest former radar 
communication facility and former drum 
disposal areas were sufficiently 
characterized; PAHs present in one 
surface soil sample collected more than 
7 years ago near debris in the former 
quarry suggest the need to resample that 
location to assess current conditions

Drum and contaminated soil removal 
have eliminated past and potential 
future sources of contamination; data 
for soil within former radar 
communication facility and post 
drum/soil removal data within the drum 
disposal areas suggest that soil 
concentrations do not pose an 
unacceptable risk to human or 
ecological receptors or leaching 
concern for groundwater. Groundwater 
data suggest groundwater 
concentrations do not pose an 
unacceptable risk under a potable use 
scenario. Additional data collection is 
warranted to determine current 
concentrations at location sampled 7 
years ago.

No further investigation or 
action for any area of PI 7 
other than around EBS 
sample PI7-3. At this 
location, collect a co-
located surface and 
subsurface soil sample to 
determine current 
concentrations of PAHs. If 
current PAH 
concentrations, when 
considered with nearby soil 
data, do not pose a 
potentially unacceptable 
risk to human or ecological 
receptors or leaching 
concern for groundwater, 
no further action will be 
necessary for that area. If 
the evaluation instead 
suggests there is a 
potentially unacceptable 
risk or leaching concern, 
soil will be removed in a 
localized area, similar to 
what was done in the tar 
drum disposal area, and 
another co-located surface 
and subsurface soil sample 
will be collected to confirm 
remaining concentrations 
are acceptable.
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Summary of Conclusions and Recommendations
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
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Potential Site-specific Results of
Site Site Site Potential Release Data 7-step Decision

Name Description History Source(s) Mechanism(s) Collected Analysis Conclusions Recommendations

PI 8 Former Motor Pool 
Maintenance Area

Motor pool maintenance 
area, car wash, oil drum 
storage and disposal 
area, asphalt emulsion 
drum storage area, 
storage area for 
hazardous materials and 
petroleum products

Vehicle 
maintenance; 
drums, hazardous 
materials, and 
petroleum 
products

Spills or leaks to 
ground

Magnetic survey to look for buried 
drums; 9 co-located surface and 
subsurface soil samples and 4 
additional surface soil samples in 
most likely areas of release; 1 
surface soil sample in drainage 
ditch where runoff from site is 
most likely

Data suggest potential source areas 
were sufficiently characterized

Data suggest there has not been a 
CERCLA-related release that has 
resulted in soil contamination at 
concentrations that would pose a 
potentially unacceptable risk to human 
or ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document

PI 10 Former 
Wastewater Leach 
Field

Former sludge drying 
lagoons (leach field) for 
former wastewater 
treatment plant

Wastewater 
sludge

Leaching from sludge 3 co-located surface soil and 
subsurface soil samples and 3 
additional surface soil samples 
within and adjacent to former 
lagoons

Data suggest potential source areas 
were sufficiently characterized

Data suggest there has not been a 
CERCLA-related release or, if a 
release occurred, it has not resulted in 
soil contamination at concentrations 
that would pose a potentially 
unacceptable risk to human or 
ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document

PAOC I Former Power 
Plant and 
Mechanics Shop

Building formerly used as 
a power plant and 
mechanics shop

Power plant and 
mechanic activities

Discharge through 
building pipe 
penetrations or via 
doors

5 co-located surface soil and 
subsurface soil samples; one each 
adjacent to 3 pipe penetrations 
and 2 doors

Data suggest potential source areas 
were sufficiently characterized

Data suggest there has not been a 
CERCLA-related release or, if a 
release occurred, it has not resulted in 
soil contamination at concentrations 
that would pose a potentially 
unacceptable risk to human or 
ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document

PAOC L Former Paint and 
Transformer 
Storage Area

Small, single room 
concrete block building 
used for storage of paints 
and transformers

Containers of 
paints; 
transformers

Spills or leaks onto 
concrete floor and 
tracked outside; spills 
or leaks outside 
building

4 co-located surface soil and 
subsurface soil samples and 1 
monitoring well around building 
during SI; 8 surface soil samples 
and 4 confirmatory subsurface soil 
samples following soil removal

Data suggest potential source areas 
were sufficiently characterized

Data suggest sufficient soil 
contaminated with pesticides was 
removed and that residual pesticide 
concentrations are consistent with 
concentrations attributable to normal 
pesticide use, not a CERCLA-related 
release

No further investigation or 
action; backfill excavation 
with soil from road 
expansion and prepare a 
no further action decision 
document

PAOC M Former Fuel 
Facility

Former dispatch office, 
sleeping quarters, fuel 
facility

Fuel-related 
materials, if 
historically present

Spills or leaks to 
ground surface

4 continuous soil borings around 
footprint of former building for 
visual, odor, or PID evidence of 
contamination

No visual, odor, or PID evidence of 
contamination detected; no sampling 
required

Visual, odor, and PID evidence 
suggest a CERCLA-related release did 
not occur

No further investigation or 
action; prepare a no action 
decision document

PAOC N Former Fuel Farm 
and Filling Station

3 ASTs present from 
1985 through 1992; two-
compartment AST (gas 
and diesel) installed in 
2000

ASTs Spills or leaks onto 
ground surface

Geophysical survey to determine if 
underground fuel pipeline is 
present; 3 co-located surface soil 
and subsurface soil samples 
around the former ASTs; 1 co-
located surface soil and 
subsurface soil sample and 1 
monitoring well at the former fuel 
building location

Data suggest potential source area was 
sufficiently sampled

Geophysical survey confirmed no 
underground fuel pipeline present; data 
suggest there has not been a CERCLA-
related release that has resulted in soil 
or groundwater contamination at 
concentrations that would pose a 
potentially unacceptable risk to human 
or ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document
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Summary of Conclusions and Recommendations
Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites
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Potential Site-specific Results of
Site Site Site Potential Release Data 7-step Decision

Name Description History Source(s) Mechanism(s) Collected Analysis Conclusions Recommendations

PAOC O Former Boiler 
Room in Heat 
Plant Building 238

Boiler room in building 
constructed in 1953 and 
demolished in 1989

Boiler Spills or leaks to 
ground surface

2 co-located surface and 
subsurface soil samples within 
footprint of former building

Data suggest potential source area was 
sufficiently sampled

Data suggest there has not been a 
CERCLA-related release that has 
resulted in soil contamination at 
concentrations that would pose a 
potentially unacceptable risk to human 
or ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no action 
decision document

PAOC P Former Water 
Treatment 
Pumphouse

Water treatment 
pumphouse in building 
constructed in 1953 and 
demolished in 1989

Mobile generator Leaks or spills to 
ground surface

1 co-located surface and 
subsurface soil sample beneath 
mobile generator

Data suggest potential source area was 
sufficiently sampled

Mobile generator removal has 
eliminated past and potential future 
source of contamination; data suggest 
there has not been a CERCLA-related 
release that has resulted in soil 
contamination at concentrations that 
would pose a potentially unacceptable 
risk to human or ecological receptors 
or leaching concern for groundwater

No further investigation or 
action; prepare a no further 
action decision document

PAOC Q/R Former Boiler 
Room in Heat 
Plant Buildings 
607 and 617

Boiler rooms in building 
constructed in 1963 and 
demolished in 1984 
(PAOC Q) and building 
constructed in 1970 and 
demolished in 1984 
(PAOC R)

Boilers Spills or leaks to 
ground surface

1 co-located surface and 
subsurface soil sample at former 
PAOC Q building location and 1 
surface soil sample at former 
PAOC R building location

Data suggest potential source area was 
not sufficiently sampled

Data suggest surface soil samples 
likely collected in soil cover material 
from road expansion activities placed 
over former ground surface of sites 
(soil material suitable for use as 
backfill); no subsurface soil sample 
collected at PAOC R due to refusal

Remove soil cover material 
and utilize it for backfill at 
PAOC L; collect, analyze, 
and evaluate 1 co-located 
surface and subsurface soil 
sample at each of PAOC Q 
and PAOC R in accordance 
with SI/ESI SAP 
(CH2M HILL, 2009)

PAOC S Former POL 
Pipeline and 
Power Plant

Two physically separate 
areas - underground fuel 
transfer pipeline from 
SWMU 2 to airfield 
(removed in 1984); former 
power plant in Camp 
Garcia

Former pipeline; 
power plant 
operations

Spills or leaks to 
ground surface; 
release also to 
subsurface from 
pipeline

Geophysical survey to determine if 
underground fuel pipeline or UST 
is present; 14 co-located surface 
soil and subsurface soil samples 
along former pipeline; 2 surface 
soil samples between pipeline and 
salt flat; 5 co-located surface soil 
and subsurface soil samples and 
1 monitoring well at the former 
power plant location

Data suggest potential source area was 
sufficiently sampled

Geophysical survey confirmed no 
underground fuel pipeline or UST 
present; data suggest there has not 
been a CERCLA-related release that 
has resulted in soil or groundwater 
contamination at concentrations that 
would pose a potentially unacceptable 
risk to human or ecological receptors 
or leaching concern for groundwater

No further investigation or 
action; prepare a no action 
decision document
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PAOC X Debris Area in 
Ephemeral Stream

Automobile, tires, scrap 
metal, and construction-
type debris disposed in 
and adjacent to an 
ephemeral stream

Miscellaneous 
debris

Leaching of 
constituents from 
debris to soil

4 surface soil samples in vicinity of 
debris; 7 confirmatory surface soil 
samples and 4 confirmatory 
subsurface soil samples beneath 
debris following removal

Data suggest potential source areas 
were sufficiently characterized

Debris removal has eliminated past 
and potential future source of 
contamination; data suggest there has 
not been a CERCLA-related release 
that has resulted in soil contamination 
at concentrations that would pose a 
potentially unacceptable risk to human 
or ecological receptors or leaching 
concern for groundwater

No further investigation or 
action; prepare a no further 
action decision document

Regional 
Groundwater

Two monitoring 
wells located at 
the downgradient 
(southern) 
boundary of Camp 
Garcia

Objective of wells was to 
determine if any CERCLA-
related releases from 
sites within Camp Garcia 
has resulted in 
groundwater 
contamination migrating 
from the facility

Camp Garcia sites Release mechanisms 
specific to individual 
Camp Garcia sites

2 groundwater samples (one from 
each monitoring wells)

Data, including measured piezometric 
surface, suggest the monitoring well 
provide sufficient data to assess 
groundwater quality migrating from facility

Data suggest there has not been a 
CERCLA-related release at the sites 
within Camp Garcia that has resulted 
in contamination migrating beneath 
and beyond the facility boundary or, if 
so, it would not pose a potentially 
unacceptable risk to human health 
under a potable use scenario.

No further investigation of 
regional monitoring wells; 
no further investigation or 
action for Camp Garcia 
sites PAOC J, PAOC K, 
and SWMU 4, whose no 
further investigation or 
action recommendation 
made in the PA/SI Report 
(CH2M HILL, 2008) was 
pending the outcome of the 
regional groundwater 
sampling.
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ 2/26/2009 _
VEW01-SS21-01-0209 1050

_ 0-1 12/12 NA _ VEW01-SS21P-01-0209 1050 _

_ _ _

1 __ __ __

_ _ EOB = 1' bgs _
Refusal

_ _ _

 _ _ _

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy, 85°F DRILLING CONTRACTOR : JFA

  LOGGER : J. MyersStart: 2/26/2009 1020

NA

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW01-SO21

LOCATION : VE-SWMU-1

SOIL BORING LOG

DATE: 2/26/2009

End: 2/26/2009  1050

DRILLING METHOD AND EQUIPMENT USED :Hand Auger

  MINERALOGY.

0-1' bgs SANDY SILT (ML), strong brown
(7.5YR 4/6), moist, medium dense, fine to medium
grained sand, few angular grained gravel

_ _ _

2 __ __ __

_ _ _

_ _ _

_ _ _

3 __ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:Jenny Myers 2/26/2009

Page 1 of 14



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/26/2009

SOP(s) used (refer to SOP log)? All appropriate SOPs followed.

Were all requirements of the SOP(s) (above) met? Yes

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEW-SO21

LOCATION : VE-SWMU 1

Page 2 of 14



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ 2/26/2009 _
VEW01-SS22-01-0209 1130

_ 0-1 12/12 NA _ _

_ _ _

1 __ __ __

_ _ EOB = 1' bgs _
Refusal

_ _ _

 _ _ _

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW01-SO22

LOCATION : VE-SWMU 1

SOIL BORING LOG

End: 1130  2/26/2009

DRILLING METHOD AND EQUIPMENT USED : Hand Auger

0-1' bgs SAND (SW), strong brown (7.5YR 4/6),
dry, loose, fine to medium grained sand, some 
silt, few angular graned gravel

NA

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy,~90°F DRILLING CONTRACTOR : JFA

  LOGGER : J. MeyersStart: 1045 2/26/2009

DATE: 2/26/2009

_ _ _

2 __ __ __

_ _ _

_ _ _

_ _ _

3 __ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

Date: 2/26/2009   Sampler Signature: Jenny Myers

Page 3 of 14



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/9/2009

SOP(s) used (refer to SOP log)? All appropriate SOPs followed.

Were all requirements of the SOP(s) (above) met? Yes

NOTES

VEW-SO22

LOCATION : VE-SWMU1

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Page 4 of 14



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppmBreathing Zone Above Hole

_ _ 0.0ppm _

_ _ _
VEW01-SS23-01-0209 0750

_ _ 2/27/2009 _
0-1 12/12 NA

_ _ _

1 __ __ __

_ _ _

_ _ _

 _ _ _

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW01-SO23

LOCATION : VE-SWMU 1

SOIL BORING LOG

End: 0470  03/05/2009

DRILLING METHOD AND EQUIPMENT USED : 15 pound slide hammer, hand auger

0-3' bgs SILTY SAND (SM), brown (7.5 YR 4/2),
dry, loose, fine to medium grained sand, few 
angular gravel

NA

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy, dry, breezes DRILLING CONTRACTOR : JFA

  LOGGER : J. MeyersStart: 0700 2/27/2009 

DATE: 2/27/2009 & 3/5/09

_ _ _

2 __ 1-3 NA __ VEW01-SB23-12-0309 0740 __
3/5/2009

_ _ _

_ _ _

_ _ _

3 __ _ _
EOB = 3' bgs

__ __ Refusal __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

Date: 3/5/2009

NA

   Sampler Signature: Jenny Myers

Page 5 of 14



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/27/2009 & 3/5/09

SOP(s) used (refer to SOP log)? 

Were all requirements of the SOP(s) (above) met? No

Subsurface soil sample was collected from 1-2 ft not 2-3 ft bgs, as per the SOP.

NOTES

VEW-SO23

LOCATION : VE-SWMU1

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Page 6 of 14



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ _
VEW01-SS24-01-0209 1000

_ _ 2/26/2009 _
0-1 12/12 NA

_ _ _

1 __ __ __
VEW01-SB24-13-0309

_ _ 3/5/2009 _

_ _ _

 _ _ _

_ 1-3 24/24 NA _ _

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy ~85°F DRILLING CONTRACTOR : JFA

  LOGGER : J. MeyersStart: 0900 02/26/2009

NA

NA

angular grained gravel, some organics (roots)

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW01-SO24

LOCATION : VE-SWMU1

SOIL BORING LOG

DATE: 2/26/2009 & 3/5/09

End: 3/5/09

DRILLING METHOD AND EQUIPMENT USED : 15 pound slide hammer

  MINERALOGY.

0-3' bgs SILT (ML), dark brown (7.5 YR 4/4),
moist, medium density, low plasticity, trace 

2 __ __ __

_ _ _

_ _ _

_ _ _

3 __ _ _
EOB = 3' bgs

__ __ Refusal __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

Date:   Sampler Signature: Jenny Myers 3/5/2009

Page 7 of 14



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/26/2009 & 3/5/09

SOP(s) used (refer to SOP log)? All appropriate SOPs followed.

Were all requirements of the SOP(s) (above) met? Yes

NOTES

VEW-SO24

LOCATION : VE-SWMU1

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Page 8 of 14



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ _
VEW01-SS25-01-0209 0845

_ _ 2/26/2009 _
0-1 12/12 NA

_ _ _

1 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

  MINERALOGY.

1-4' bgs SILT (ML), light yellowish brown (10YR 6/4)
moist, stiff, medium plasticity, trace gravel 

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW01-SO25

LOCATION : VE-SWMU 1

SOIL BORING LOG

0-1' bgs SILT (ML), dark brown (7.5YR 4/2),
moist, stiff, low plasticity

NA

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy, dry, breezes DRILLING CONTRACTOR : JFA

  LOGGER : J. MeyersStart: 0830  2/26/2009

DATE: 2/26/2009 & 3/5/09

End: 3/5/09

DRILLING METHOD AND EQUIPMENT USED : 15 pound slide hammer/hAND aUGER

2 __ __ __
VEW01-SB25-24-0309 0815

_ _ 3/5/2009 _

_ _ _
1-4 36/36 NA

_ _ _

3 __ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __
EOB = 4' bgs

_ _ Refusal _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

Date: 3/5/2009

NA

   Sampler Signature: Jenny Myers

Page 9 of 14



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/26/2009 & 3/5/09

SOP(s) used (refer to SOP log)? All appropriate SOPs followed.

Were all requirements of the SOP(s) (above) met? Yes

NOTES

VEW-SO25

LOCATION : VE-SWMU 1

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Page 10 of 14



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _

_ _ VEW01-SS26-01-0309 1115 _
3/4/2009

_ _ _

_ _ _

1  __ __ __

_ _ _

_ _ _

 _ _ _

WATER LEVELS : N/A

  MINERALOGY.

1-4' bgs SANDY SILT (ML), brown (7.5YR 4/3), 
moist, stiff, low plasticity, some fine grained sand

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW01-SO26

DRILLING CONTRACTOR : JFA

DATE: 03/04/2009

Start: 1100  03/4/2009DATE/TIME End: 1140  03/4/2009

LOCATION : VE-SWMU-1

SOIL BORING LOG

  LOGGER : J. Myers

PROJECT :  SI/ESI Former VNTR

WEATHER: Cloudy ≈80°F

0-1' bgs SAND (SW), dark yellowish brown
10YR 4/6), dry, loose, fine to medium grained
sand, few silt, few gravel

DRILLING METHOD AND EQUIPMENT USED :  Slidehammer

_ _ _

2   __ __ __
0-4 36/48" N/A

_ _ _

_ _ _

_ _ _

_ _ _

3  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4  __ __ __
4.3 ppm

_ _ _
VEW01-SB26-46-0309 1145

_ _ 3/4/2009 _

_ _ _

_ _ _

5  __ __ __
4-6 24/24 N/A

_ _ _

_ _ _

 _ _ _

_ _ EOB=6' bgs _
Refusal

6   __

Date: 3/4/2009

N/A

   Sampler Signature: Jennifer Myers

N/A

4-6' bgs SILT (ML), yellowish brown (10YR 5/6), 
stiff, low plasticity, few fine to coarse grained
sand, trace fine grained gravel

Page 11 of 14



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOP log)? All appropriate SOPs followed.

Were all requirements of the SOP(s) (above) met? Yes

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES

VEW01-SO26

LOCATION : VE-SWMU-1 DATE:   03/4/2009

Page 12 of 14



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _

_ _ VEW01-SS27-02-0309 0910 _
0-1 12/12" N/A 3/4/2009

_ _ _

_ _ _

1  __ __ __

_ _ _

_ _ _
1-2 12/12" N/A

 _ _ _
N/A

N/A

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW01-SO27

WEATHER: Cloudy ≈80°F

DATE/TIME Start: 0900  03/4/2009

  MINERALOGY.

LOCATION : VE-SWMU-1

brown (10YR 4/4), moist, loose, fine grained 
sand, organics (roots)

SOIL BORING LOG

PROJECT :  SI/ESI Former VNTR DATE: 03/04/2009

DRILLING METHOD AND EQUIPMENT USED :  Hand Auger

0-3' bgs SANDY SILT (ML), dark yellowish

End: 0945  03/4/2009   LOGGER : J. Myers

DRILLING CONTRACTOR : JFA

WATER LEVELS : N/A

_ _ _

2   __ __ __

_ _ _

_ _ _
2-3 12/12" N/A

_ _ _

_ _ _

3  __ __ __

_ _ 0.0 ppm _

_ _ VEW01-SB27-24-0309 0930 _
3-4 12/12" N/A VEW01-SB27P-24-0309 0930

_ _ 3/4/2009 _

_ _ _

4  __ __ __

_ _ EOB=4' bgs _
Refusal

_ _ _

_ _ _

_ _ _

5  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6   __

Date: 3/4/2009   Sampler Signature: Jennifer Myers

N/A

N/A

3-4' bgs SILT (ML), dark yellowish brown (10YR
4/4), moist, medium stiff, few medium grained 
sand

Page 13 of 14



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOP log)? All appropriate SOPs followed.

Were all requirements of the SOP(s) (above) met? Yes

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES

VEW01-SO27

LOCATION : VE-SWMU-1 DATE:  3/4/2009

Page 14 of 14



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WATER LEVELS N/A DATE/TIME Start: 0830  2/13/2009   LOGGER :  T. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0 ppm

_ _ VEW02-SS13-01-0209 0855 _
0.0 ppm

_ _ _
0-3 24/36 N/A 0.0 ppm

_ _ _

_ _ _
EOB at 3'

5 __ __ Refusal, DPT performed twice as per SOP __

_ _ Due to high gravel content, and few fines, _
there was not enough soil to attain a 

_ _ subsurface soil sample. _

 _ _ _

_ _ _

DRILLING CONTRACTOR : JFAWEATHER: Clear, 80° F, west wind at 5-15 kts

N/A

2-3' bgs SILTY SANDY GRAVEL (GW), white
(7.5YR N8/0), dry, loose, non-plastic, non-
cohesive, angular gravel, fine to coarse grained
sand

DATE: 2/13/2009

End:  0855  2/13/2009

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

  MINERALOGY.

0-2' bgs SILTY SANDY GRAVEL (GW), brown 
(7.5YR4/2), dry, loose, non-cohesive, non-plastic, 
angular gravel, fine to coarse grained sand

Bedrock at 1' bgs, crushed gravel to 1' bgs. 
All other gravel is from bedrock broken from 
weathered bedrock in-situ

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO13

LOCATION : VE-SWMU-2

SOIL BORING LOG

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/13/2009Antonio Luna

Page 1 of 26



PROJECT NUMBER BORING NUMBER

SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/13/09

Were all requirements of the SOP(s) (above) met?

This sample was collected at an historical AST

Due to high gravel content, and few fines, there was not enough soil to attain a subsurface soil sample.

NOTES

VEW02-SO13

LOCATION : VE-SWMU-2

362196.FI.ZZ.01

SOP(s) used (refer to SOP log)? All applicable SOP's followed.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WATER LEVELS N/A DATE/TIME Start: 0730  2/13/2009   LOGGER :  T. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0 ppm

_ _ _
0-4 36/48 N/A VEW02-SS14-01-0209 0745

_ _ MS/MSD _

_ _ 0.0ppm _

_ _ _
VEW02-SB14-46-0209 0830

5 __ __ __
4-6 24/24 N/A 0.0ppm 

_ _ _

_ _ EOB=6' bgs _
Refusal

 _ _ _

_ _ _

N/A

N/A

0-2' bgs SILTY SANDY GRAVEL (GW), reddish

4-6' bgs SILTY GRAVELY SAND (SW), light 
gray (N/7/0), dry, loose, non plastic, non 
cohesive, angular gravel, fine to medium grained
sand

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO14

  MINERALOGY.

LOCATION : VE-SWMU-2

SOIL BORING LOG

WEATHER: Clear, 80° F, west wind at 5-15 kts DRILLING CONTRACTOR : JFA

DATE: 2/13/2009

End:  0755  2/13/2009

brown (5YR 4/3), dry, non plastic, non cohesive,
angular gravel, fine to coarse grained sand

2-4' bgs SILTY SANDY GRAVEL (GW), white
(10YR 8/2), dry, non plastic, non cohesive, 
angular gravel, fine to coarse grained sand

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/13/2009Antonio Luna
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR

Were all requirements of the SOP(s) (above) met?

This sample was collected at an historical AST

SOP(s) used (refer to SOP log)? All applicable SOP's followed.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEW02-SO14

LOCATION : VE-SWMU-2 DATE:  2/13/2009

NOTES

Page 4 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WATER LEVELS N/A DATE/TIME Start: 0800  2/13/2009   LOGGER :  T. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0 ppm

_ _ _
VEW02-SS15-01-0209 0715

_ _ VEW02-SS15P-01-0209 _
0-4 48/48 N/A 0.0ppm

_ _ _
0.0ppm

_ _ _
0.0ppm

5 __ 4-6 24/24 N/A __ VEW02-SB15-46-0209 0730 __
0.0ppm

_ _ _

_ _ EOB= 6' bgs _
Refusal

 _ _ _

_ _ _

4-6' bgs SILTY SANDY GRAVEL (GW), light 
gray (N7/0), dry, non cohesive, non plastic, 
fine to coarse grained sand

0-1' bgs SILTY SAND (SW), very dark grayish
brown (10YR 3/2), dry, non plastic, non cohesive,
fine to coarse grained sand, with gravel

1-4' bgs SITLY SAND (SW), very pale brown
(10YR 7/3), dry, non plastic, non cohesive, with
gravel, fine to coarse grained sand

DRILLING CONTRACTOR : JFA

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

WEATHER: Clear, 80° F, west wind at 5-15 kts

N/A

N/A

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO15

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE: 2/13/2009

End:  0825  2/13/2009

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/13/2009Antonio Luna
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR

Were all requirements of the SOP(s) (above) met?

This sample was collected at an historical AST

SOP(s) used (refer to SOP log)? All applicable SOP's followed.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEW02-SO15

LOCATION : VE-SWMU-2 DATE:  02/13/2009

NOTES

Page 6 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WATER LEVELS N/A DATE/TIME Start: 0905  2/12/2009   LOGGER :  T. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEW02-SS16-01-0209 0915 _
0.0ppm

_ _ VEW02-SB16-24-0209 0930 _
0-4 24/48 N/A 0.0ppm

_ dry, very dense, non plastic, non cohesive, _ _
with silt, with sand 0.0ppm

_ _ _
3-4' bgs GRAVEL (GW) dark gray (5YR 4/1), 0.0ppm

5 __ 4-6 20/24 N/A __ __
0.0ppm

_ _ _

_ _ EOB=6' bgs _
Refusal

 _ _ _

_ _ _

N/A

N/A

WEATHER: Partly Cloudy, West wind at 8-10kt., 79°F DRILLING CONTRACTOR : JFA

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

0-2' bgs GRAVEL (GW), Dark gray (10YR 4/1), 
dry, dense, non plastic, non cohesive, with silt,

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO16

  MINERALOGY.

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE: 2/12/2009

End:  0930  2/12/2009

with sand

dry, loose, non plastic, non cohesive, with silt,
with sand

Bedrock at 1.5' bgs. DPT rig is able to go into 
Saprock deeper than surface

* Note: Aggregate gravel. Area covered by 
aggregate to level.

2-3' bgs GRAVEL (GW), Pale brown (10YR 6/3),

dry, loose, non plastic, non cohesive, with silt,
with sand

4-6' bgs GRAVEL (GW), light gray (10YR 7/1),

10  __ __ The 4-6' bgs sample was not taken due to __
high gravel content, and being within the 

_ _ bedrock. _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date:Antonio Luna 2/12/2009

Saprock deeper than surface
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR

Were all requirements of the SOP(s) (above) met?

This sample was collected at an historical AST

The 4-6' bgs sample was not taken due to high gravel content, and being within the bedrock.

SOP(s) used (refer to SOP log)? All applicable SOP's followed.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEW02-SO16

LOCATION : VE-SWMU-2 DATE:  02/12/09

NOTES

Page 8 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WATER LEVELS N/A DATE/TIME Start: 0835  2/12/2009   LOGGER :  T. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEW02-SS17-01-0209 0845 _
0.0ppm

_ _ _
0-4 24/48 N/A 0.0ppm

_ _ _
0.0ppm

_ _ VEW02-SB17-35-0209 0900 _
0.0ppm

5 __ 4-5 12/12 N/A angular gravel, with sand, with silt __ __

_ _ EOB=5' bgs _
Refusal

_ _ _

 _ _ _

_ _ _

1-5' bgs Saprock/bedrock

non plastic, non cohesive, medium grained

N/A

N/A

DRILLING CONTRACTOR : JFA

0-1' bgs GRAVEL (GW), pinkish gray (5YR 7/2),
dry, non plastic, non cohesive, angular medium

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

WEATHER: Partly Cloudy, 79° F, Wind at 5-10 kts

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO17

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE: 2/12/2009

End:  0900  2/12/2009

grained gravel, with silt, with sand

1-5' bgs GRAVEL (GW), gray (5YR 6/1), dry,

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/12/2009Antonio Luna
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR

Were all requirements of the SOP(s) (above) met?

This sample was collected at an historical AST

SOP(s) used (refer to SOP log)? All applicable SOP's followed.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEW02-SO17

LOCATION : VE-SWMU-2 DATE:  2/12/09

NOTES

Page 10 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WATER LEVELS N/A DATE/TIME Start: 0810  2/12/2009   LOGGER :  T. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEW02-SS18-01-0209 0825 _
0.0ppm

_ _ _
0-4' 12/48" N/A 0.0ppm

_ *0-4' 18/48" N/A _ VEW02-SB18-24-0209 0830 _
0.0ppm

_ _ _
0.0ppm

5 __ __ __
*4-8' 24/48 N/A 0.0ppm

_ _ _
0.0ppm

_ _ _
0.0ppm

 _ _ _

_ _ EOB=8'bgs _
Refusal at 4' bgs and 8' bgs on two holes

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO18

  MINERALOGY.

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE: 2/12/2009

End:  0830  2/12/2009

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

grained angular gravel

WEATHER: Partly Cloudy, 79° F, west wind at 8-10 kts DRILLING CONTRACTOR : JFA

0-4' bgs GRAVEL (GW), grayish brown (10YR
5/2), dry, non plastic, non cohesive, coarse 

dry, non plastic, non cohesive, coarse grained 
angular gravel, bedrock

4-8' bgs GRAVEL (GW) Light gray (10YR7/1),
N/A

N/A
N/A

Refusal at 4  bgs and 8  bgs on two holes
10  __ __ __

_ _ _

_ _ _
*Note; SO18 was DP'd twice because of 

_ _ refusal at 4' bgs the first time. The sample _
was taken at 2-4' bgs because the 4-8' bgs

_ _ core was crushed rock and gravel, no soil _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/12/2009Antonio Luna
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR

Were all requirements of the SOP(s) (above) met?

This sample was collected at an historical AST

SOP(s) used (refer to SOP log)? All applicable SOP's followed.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEW02-SO18

LOCATION : VE-SWMU-2 DATE:   2/12/2009

NOTES

Page 12 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WATER LEVELS N/A DATE/TIME Start: 0855  2/13/2009   LOGGER :  T. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEW02-SS19-01-0209 0910 _
0-2' 24/24 N/A N/A VEW02-SS19P-01-0209

_ _ 0.0ppm _

_ _ EOB=2' bgs _
Refusal

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

SOIL BORING LOG

DATE: 2/13/2009

End:  0910 2/13/2009

WEATHER: Clear

  MINERALOGY.

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT

Bedrock at 2' bgs - unable to sample 1-2' bgs as 
the sample fines upward. Not enough sand to 
sample below 1' bgs.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO19

LOCATION : VE-SWMU-2

DRILLING CONTRACTOR : JFA

0-2' bgs SILTY SANDY GRAVEL (GW), brownish
yellow (10YR 6/8), dry, non plastic, non
cohesive, with cobbles

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/13/2009Antonio Luna

Page 13 of 26



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR

Were all requirements of the SOP(s) (above) met?

This sample was collected at an historical AST

SOP(s) used (refer to SOP log)? All applicable SOP's followed.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEW02-SO19

LOCATION : VE-SWMU-2 DATE:  02/12/2009

NOTES

Page 14 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEW02-SS20-01-0209 0925 _
0-2 24/2 N/A 0.0ppm

_ _ 0.0ppm _

_ _ EOB=2' bgs (x2) _
Refusal

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

N/A

  LOGGER :  A. LunaStart:  0915 02/13/09 End:  0925 02/13/09

0-2' bgs SILTY SANDY GRAVEL (SW), brownish

  MINERALOGY.

Saprock begins at 1' bgs due to gravel type

yellow (10YR 6/8), dry, loose, non plastic, non
cohesive

WEATHER: Clear, 80, w winds at 5-15kts

DATE/TIMEWATER LEVELS : NA

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO20

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE: 02/13/09

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

DRILLING CONTRACTOR : JFA

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/13/2009Antonio Luna
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/13/2009

Were all requirements of the SOP(s) (above) met?

This sample was collected at an historical AST

NOTES

VEW02-SO20

LOCATION : VE-SWMU-2

SOP(s) used (refer to SOP log)? All applicable SOP's followed.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Page 16 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEW02-SS21-01-0209 0920 _
0-2 12/24 N/A 0.4ppm

_ _ 0.0ppm _

_ _ EOB=2' bgs _
Refusal

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

0-2' bgs GRAVEL (GW), gray (N5/0), non cohesive, 
dry, with silt, with sand

  LOGGER :  A. Luna

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

N/A

WATER LEVELS : N/A DATE/TIME Start:  0900 02/17/09 End:  0920 02/17/09

Everything below 1' bgs is powdered gravel from
bedrock

DRILLING CONTRACTOR : JFA

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO21

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE: 02/17/09

WEATHER: Clear, 85°F, no wind, humid

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/17/2009Antonio Luna
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:   2/17/09

Were all requirements of the SOP(s) (above) met?

This sample was collected along the old pipeline route, in proximity to geophysical survey anomaly #13

NOTES

VEW02-SO21

LOCATION : VE-SWMU-2

SOP(s) used (refer to SOP log)? All applicable SOP's followed.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0 ppm

_ _ _
VEW02-SS22-01-0209 0850

_ _ 0.0 ppm _
0-4 12/48 N/A

_ _ 0.0 ppm _

_ _ 0.0 ppm _

5 __ __ 0.0 ppm __

_ _ VEW02-SB22-46-0209 0900 _
4-8 48/48 N/A

_ _ _

 _ _ _

_ _ EOB=8' bgs _
Refusal

6-8' bgs CLAYEY SILT (SC), strong brown (7.5YR

N/A clay, some medium grained sand
4/6), damp, slightly plastic, slightly cohesive, lean

N/A

0-6' bgs SILTY SAND (SW), dark brown (7.5YR
3/4), dry, non plastic, non cohesive, fine to 
coarse sand, with very angular gravel

DRILLING CONTRACTOR : JFA

WATER LEVELS : NA DATE/TIME Start: 0840 02/17/09 End:  0850 02/17/09   LOGGER :  A. Luna

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO22

  MINERALOGY.

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE: 02/17/09

WEATHER: clear, 85, no wind, humid

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

Refusal
10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/17/2009Antonio Luna
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/17/2009

Were all requirements of the SOP(s) (above) met?

This sample was collected in the vicinty fo the pipe debris identified during the Vieques ERO Technical Subcommittee Site Visit and Meeting (January 2009)

and geophysical survey anomaly #12

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES

VEW02-SO22

LOCATION : VE-SWMU-2

SOP(s) used (refer to SOP log)? All applicable SOP's followed.
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEW02-SS23-01-0209 0845 _
VEW02-SS23P-01-0209 0845

_ _ VEW02-SS23-01-0209A* 0710 _
0-4 44/48 N/A VEW02-SS23P-01-0209A* 0710

_ _ VEW02-SB23-24-0209 0845 _
VEW02-SB23-24-0209A* 0715

_ _ _

5 __ __ EOB=4' bgs __
Refusal

_ _ _

_ _ _

 _ _ _

_ _ _

1-4' bgs GRAVEL (GW), gray (10YR 3/1), dry, 

  LOGGER :  A. Luna

non plastic, non cohesive, angular coarse grained
gravel, fine to coarse grained sand

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

(10YR 3/3), damp, non plastic, non cohesive,
angular to sub angular coarse grained gravel, 

WATER LEVELS : N/A DATE/TIME Start:  0830 02/11/09 End:  0720  02/12/09

0-1' bgs SANDY GRAVEL (GW), dark brown 

with sand, with silt, with orgaincis
N/A

WEATHER: clear, 80, wind 5-7kts DRILLING CONTRACTOR : JFA

  MINERALOGY.

*Note; samples collected on 2/12/09 for TPH-
DRO only

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO23

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE: 02/11/09 & 2/12/09

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/11/2009Antonio Luna
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:   02/11/2009 & 02/12/2009

Were all requirements of the SOP(s) (above) met?

This sample was collected within the fuel offloading area

NOTES

VEW02-SO23

LOCATION : VE-SWMU-2

SOP(s) used (refer to SOP log)? All applicable SOP's followed.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ VEW02-SS24-01-0209 0850 _
VEW02-SS24-01-0209A* 0720

_ 0-4 46/48 N/A _ _

_ _ _

_ _ _

5 __ __ EOB = 4' __
Refusal

_ _ _

_ _ _

 _ _ _

_ _ _

crushed rock - no amount of soil to sample- 
bedrock

1-4' bgs GRAVEL (GW), gray (10YR 6/1), dry, 
non plastic, non cohesive, medium to coarse 
grained gravel, fine to coarse grained sand, 

N/A angular to sub-angular gravel, coarse grained
sand, organics

End:  0725 02/12/09   LOGGER :  A. Luna

0-1' bgs SANDY GRAVEL (GW), dark brown
(10YR 3/3), damp, non plastic, non cohesive, 

WEATHER: Partly Cloudy, 80°F, wind 7-9kts

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO24

  MINERALOGY.

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE: 02/11/09 & 2/12/09

DRILLING CONTRACTOR : JFA

Start:  0840 02/11/09

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

WATER LEVELS : N/A DATE/TIME

*Note; sample collected on 2/12/09 for TPH-
DRO only

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/11/2009Antonio Luna

Page 23 of 26



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:   2/11/09 & 2/12/09

Were all requirements of the SOP(s) (above) met?

This sample was collected within the fuel offloading area

NOTES

VEW02-SO24

LOCATION : VE-SWMU-2

SOP(s) used (refer to SOP log)? All applicable SOP's followed.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ _
VEW02-SS25-01-0209 0750

_ _ MS/MSD _
0-4 48/48" N/A 0.0ppm

_ _ _
0.0ppm

_ _ _
VEW02-SB25-46-0209 0840

5 __ __ __
4-6' 24/24" N/A 0.0ppm

_ _ _

_ _ EOB=6' bgs _
Refusal

 _ _ _

_ _ _

3/4), dry, non plastic, non cohesive, fine to
medium grained sand, few gravel

N/A medium grained sand, few gravel

4-6' bgs SILTY SAND (SW), dark brown (7.5YR

2.5-4' bgs SILTY SAND (SW), dark brown (7.5YR
3/4), dry, non plastic, non cohesive, fine to

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

0-2' bgs SILTY SAND (SW), pinkish gray (7.5YR
6/2), dry, non plastic, non cohesive, fine to 

WATER LEVELS : N/A DATE/TIME Start:  0725  02/17/09 End:  0750  02/17/09

2-2.5' bgs GRANODIORITE/QUARTZ DIORITE,
cobble, medium grained porphyry

  LOGGER :  A. Luna

coarse grained sand, few angular gravel
N/A

DATE: 02/17/09

DRILLING CONTRACTOR : JFA

  MINERALOGY.

WEATHER: clear, 85, no wind, humid

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO25

LOCATION : VE-SWMU-2

SOIL BORING LOG

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/17/2009Antonio Luna
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/17/2009

Were all requirements of the SOP(s) (above) met?

This sample was collected along the old pipeline route in the vicinity of the geophysical survey anomaly #9

NOTES

VEW02-SO25

LOCATION : VE-SWMU-2

SOP(s) used (refer to SOP log)? All applicable SOP's followed.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
Breathing Zone = 0.0 ppm

_ _ _

_ 0-4 36/48 N/A _ 0-4' bgs = 0.0 ppm _
VEW02-SS26-01-0609 1456

_ _ VEW02-SS26P-01-0609 _

_ _ VEW02-SB26-46-0609 1459 _

5 __ 4-6 14/24 N/A __ 4-6' bgs = 0.0 ppm __

_ _ _

_ _ EOB = 6' bgs _
Refusal

 _ _ _

_ _ _

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date:

5-6' bgs SANDY SILT (ML), strong brown (7.5YR 
4/6), dry, stiff, non plastic, non cohesive, fine 
grained sand

  LOGGER :  R. Fields/ K. Butler 

DRILLING METHOD AND EQUIPMENT USED :  DPT/Geo Probe 6610DT w/ 2" Macro Core System 

WATER LEVELS :  N/A DATE/TIME Start:  1442  6/02/2009 End:  1447  06/02/2009

0-1' bgs  ORGANIC SOIL WITH SAND (OL-OH),  
dark brown (7.5YR 3/2), dry, loose, non plastic, non 
cohesive, organic soil, with very fine to fine sand, 
some silt, fine to coarse subangular to angular 
gravel, organic debris

1-1.5' bgs  GRAVEL WELL GRADED (GW),  bluish 
gray (GLEY 2 5/1), angular to subangular fine to 
coarse grained gravel (pebble size 4-64mm)

1.5-5' bgs  SILTY SAND (SM),  light brown (7.5YR 
6/3), dry, loose, non plastic, non cohesive, fine to 
coarse grained sand, few angular to sub angular 
fine grained gravel

N/A

N/A

DRILLING CONTRACTOR :  JFA 

6/2/2009

  MINERALOGY.

R. Fields

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO26

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE:  6/2/09 

WEATHER:  90°F  Sunny 
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  6/2/09  

SOP(s) used (refer to SOP log)?  A-2, A-8, E-1, E-2

Were all requirements of the SOP(s) (above) met?  Yes.

This sample was part of the 'inner ring' collected around SO18 in the supplemental ESI phase.  To further define the elevated levels found at SO18 during 

the first stage of the ESI. This sample was analyzed by the lab.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEW02-SO26

LOCATION : VE-SWMU-2
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ 0-4 14/48 N/A _ 0-4' bgs = 0.0 ppm _
VEW02-SS27-01-0609 1510

_ _ VEW02-SB27-24-0609 1514 _

_ _ _

5 __ __ EOB=4' bgs __
Refusal

_ _ _

_ _ _

 _ _ _

_ _ _

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date:R. Fields

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO27

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE:  6/2/09 

WEATHER:  90°F  Sunny DRILLING CONTRACTOR :  JFA 

6/2/2009

  MINERALOGY.

  LOGGER :  R. Fields/ K. Butler 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 

WATER LEVELS :  N/A DATE/TIME Start:  1452  06/02/2009 End:  1514  06/02/2009

N/A

0-1' bgs  ORGANIC SOIL WITH SAND (OL-OH),  
dark brown (7.5YR 3/2), dry, loose, non plastic, non 
cohesive, with fine grained sand, some silt, fine to 
coarse grained sub angular to angular gravel

1-4' bgs  GRAVEL WELL GRADED (GW), bluish 
gray (GLEY 2 5/1), angular, small to large gravel

Page 3 of 16



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  6/2/09  

SOP(s) used (refer to SOP log)?  A-2, A-8, E-1, E-2

Were all requirements of the SOP(s) (above) met?  Yes.

This sample was part of the 'inner ring' collected around SO18 in the supplemental ESI phase.  To further define the elevated levels found at SO18 during 

the first stage of the ESI. This sample was analyzed by the lab.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEW02-SO27

LOCATION : VE-SWMU-2
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 341 ppm @ ≈1' _
VEW02-SS28-01-0609 1526

_ 0-4 30/48 N/A _ _
128 ppm @ ≈ 1-2' bgs (sample taken)

_ _ VEW02-SB28-12-0609 1530 _

_ _ _

5 __ 4-6 24/24 N/A __ 4-6' bgs = 91.0 ppm __

_ _ _

_ _ EOB =6' bgs _

 _ _ _

_ _ Refusal encountered @ 6' bgs with DPT rig. _

10  __ __ __

_ _ _

_ _ _
Note:  OVM readings - suspected instrument 

_ _ malfunction due to high moisture. _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date:

2-4' bgs  SANDY SILT (ML),  brown (7.5YR4/4), dry, 
very stiff, non plastic, non cohesive, silt with some 
very fine to fine sand

4-6' bgs  SANDY SILT (ML),  light yellowish brown 
(10YR6/4), loose, dry, non plastic, non cohesive, 
fine grained sand, few subangular to subrounded 
fine to coarse grained gravel

N/A

0-0.5' bgs  SANDY ORGANIC SOIL (OL),  dark 
brown (7.5YR3/2), dry, loose, non plastic, non 
cohesive, fine grained sand, some silt, organic 
debris (roots)

0.5-2' bgs  SILTY SAND (SM),  dark brown 
(10YR3/3), dry, loose, non plastic, non cohesive, 
fine to medium grained sand, trace weathered 
minerals

  LOGGER :  R. Fields/ K. Butler 

DRILLING METHOD AND EQUIPMENT USED :  DPT/Geo Probe 6610DT w/ 2" Macro Core System 

WATER LEVELS :  N/A DATE/TIME Start:  1515  6/02/2009 End:  1530  6/02/2009

N/A

DRILLING CONTRACTOR :  JFA 

6/2/2009

  MINERALOGY.

R. Fields

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO28

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE:  6/2/09 

WEATHER:  90°F  Sunny 
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  6/2/09  

SOP(s) used (refer to SOP log)?  A-2, A-8, E-1, E-2

Were all requirements of the SOP(s) (above) met?  Yes.

This sample was part of the 'inner ring' collected around SO18 in the supplemental ESI phase.  To further define the elevated levels found at SO18 during 

the first stage of the ESI. This sample was analyzed by the lab.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEW02-SO28

LOCATION : VE-SWMU-2
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
VEW02-SS29-01-0609 1553

_ 0-4 36/48 N/A _ _

_ _ _

_ _ _
95 ppm @ 4-5'

5 __ __ VEW02-SB29-45-0609 1558 __
4-7 36/36 N/A

_ _ _

_ _ _

 _ _ EOB=7' bgs _
Refusal

_ _ _

10  __ __ __

_ _ _

_ _ _

_ _ Note:  OVM readings - suspected instrument _
malfunction due to high moisture.

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date:R. Fields

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO29

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE:  06/02/09 

WEATHER:  90°F  Sunny  DRILLING CONTRACTOR :  JFA 

6/2/2009

  MINERALOGY.

N/A

0.5-3' bgs  SILTY SAND (SM), black (10YR 2/1), 
loose, dry, non cohesive, non plastic, fine to 
medium grained sand, few weathered minerals, 
trace subangular to subrounded fine grained gravel

  LOGGER :  R. Fields/ K. Butler 

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 

WATER LEVELS :  N/A DATE/TIME Start:  1540  06/02/2009 End:  1600  06/02/2009

278 ppm @ 1' bgs

N/A

4-6' bgs  SANDY SILT (ML), yellow (10YR 7/6), dry, 
loose, non plastic, non cohesive,  fine grained sand

6-7' bgs  SANDY SILT (ML), light yellowish brown 
(2.5YR 6/3), dry, loose, non plastic, non cohesive, 
fine grained sand, few sub angular to subrounded 
fine grained gravel 

3-4' bgs  SANDY SILT (ML), dark reddish brown 
(5YR 3/4), dry, very stiff, non plastic, non cohesive,  
fine grained sand, few weathered minerals 

0-0.5' bgs  ORGANIC SOIL (OL-OH), dark brown 
(7.5YR 3/2), dry, loose, non plastic, non cohesive,  
fine grained sand, some silt
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  6/2/09  

SOP(s) used (refer to SOP log)?  A-2, A-8, E-1, E-2

Were all requirements of the SOP(s) (above) met?  No

This sample was part of the 'inner ring' collected around SO18 in the supplemental ESI phase.  To further define the elevated levels found at SO18 during 

the first stage of the ESI. This sample was analyzed by the lab.

This sample was inadvertenetly colllected from 4-5 ft bgs

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEW02-SO29

LOCATION : VE-SWMU-2
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEW02-SS30-01-0609 1639 _

_ 0-4 20/48 --- _ 0-4' bgs = 52.1 ppm _

_ _ _

_ _ _

5 __ __ __
4-7 36/36 --- 4-7' bgs = 102 ppm @ ≈6' bgs

_ _ _
VEW02-SB30-56-0609 1643

_ _ VEW02-SB30P-56-0609 _

 _ _ EOB=7' bgs _
Refusal

_ _ _

10  __ __ __

_ _ Note:  OVM readings - suspected instrument _
malfunction due to high moisture.

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date:

3-4.5' bgs  SILTY SAND (SM), yellowish brown 
(10YR 5/4), dry, loose, non plastic, non cohesive, 
fine to medium grained sand, few weathered 
minerals

4.5-7' bgs  SANDY SILT (ML), yellow (2.5YR 7/6), 
dry, loose, non plastic, non cohesive, fine grained 
sand, fine to coarse grained sub angular to sub 
rounded gravel

---

0-1' bgs  ORGANIC SOIL (OL-OH), dark brown 
(7.5YR 3/2), moist, loose, non plastic, non 
cohesive, with fine grained sand, some silt, organic 
debris (roots, leaves)

1-3' bgs  SANDY SILT (ML), dark brown (10YR 
3/3), dry, medium, non plastic, non cohesive, fine 
grained sand

  LOGGER :  R. Fields  

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 

WATER LEVELS :  N/A DATE/TIME Start:  1610  06/02/2009 End:  1645  06/02/2009

---

DRILLING CONTRACTOR : 

6/2/2009

  MINERALOGY.

R. Fields

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO30

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE:  6/2/09 

WEATHER:  90°F  Sunny 

Page 9 of 16



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  6/2/09  

SOP(s) used (refer to SOP log)?  A-2, A-8, E-1, E-2

Were all requirements of the SOP(s) (above) met?  Yes.

This sample was part of the 'outer ring' collected around SO18 in the supplemental ESI phase.  To further define the elevated levels found at SO18 during 

the first stage of the ESI. This sample was not analyzed by the lab.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEW02-SO30

LOCATION : VE-SWMU-2

Page 10 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ 0-4 36/48 N/A _ 0-4' bgs = 126 ppm @ ≈4' bgs _
VEW02-SS31-01-0609 1659

_ _ VEW02-SB31-34-0609 1705 _

_ _ _
4-5 12/12 N/A 4-5' bgs = 20 ppm

5 __ __ __

_ _ EOB=5' bgs _
Refusal

_ _ _

 _ _ _
Note:  OVM readings - suspected instrument 

_ _ malfunction due to high moisture. _

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date:R. Fields

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO31

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE:  6/2/09 

WEATHER:  90°F  Sunny  DRILLING CONTRACTOR :  JFA 

6/2/2009

  MINERALOGY.

  LOGGER :  R. Fields  

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe w/ 2" Macro Core System 

WATER LEVELS :  N/A DATE/TIME Start:  1645  End:  1715  

0.5-3' bgs  SILTY SAND (SM), dark brown (10YR 
3/3), dry, medium dense, non plastic, non cohesive, 
fine to medium grained sand, fine to coarse grained 
angular to sub-angular gravel

N/A

0-0.5' bgs  ORGANIC SOIL (OL-OH), dark brown 
(7.5YR 3/2), dry, loose, non plastic, non cohesive, 
fine grained sand, fine to coarse grained sub-
angular to angular gravel 

N/A

3-5' bgs  SANDY SILT (ML), black (10YR 2/1), dry, 
stiff, non plastic, non cohesive, silt with some very 
fine to fine sand

Page 11 of 16



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  6/2/09  

SOP(s) used (refer to SOP log)?  A-2, A-8, E-1, E-2

Were all requirements of the SOP(s) (above) met?  Yes.

This sample was part of the 'outer ring' collected around SO18 in the supplemental ESI phase.  To further define the elevated levels found at SO18 during 

the first stage of the ESI. This sample was not analyzed by the lab.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEW02-SO31

LOCATION : VE-SWMU-2

Page 12 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0-4' bgs = 12.2-25.7 ppm, 25.7 ppm @ 4' bgs _
VEW02-SS32-01-0609 1719

_ 0-4 24/48 N/A _ _

_ _ _
VEW02-SB32-24-0609 1722

_ _ _

5 __ __ EOB=4' bgs __
Refusal

_ _ _

_ _ _
Note:  OVM readings - suspected instrument 

 _ _ malfunction due to high moisture. _

_ _ _

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date:

N/A

0-0.5' bgs  SILTY SAND (SM), dark brown (7.5YR 
3/2), dry, loose, non plastic, non cohesive, fine to 
medium grained sand, with organics (roots, wood 
chips)

0.5-4' bgs  SILTY SAND (SM), yellowish red (5YR 
4/6), dry, dense, non cohesive, non plastic, fine to 
medium grained sand, with few subangular to 
angular fine to to coarse grained gravel

  LOGGER :  R. Fields  

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System 

WATER LEVELS :  N/A DATE/TIME Start:  1715  06/02/2009 End:  1735  06/02/2009

DRILLING CONTRACTOR :  JFA 

6/2/2009

  MINERALOGY.

R. Fields

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO32

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE:  6/2/09 

WEATHER:  90°F  Sunny  

Page 13 of 16



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  6/2/09  

SOP(s) used (refer to SOP log)?  A-2, A-8, E-1, E-2

Were all requirements of the SOP(s) (above) met?  Yes.

This sample was part of the 'outer ring' collected around SO18 in the supplemental ESI phase.  To further define the elevated levels found at SO18 during 

the first stage of the ESI. This sample was not analyzed by the lab.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEW02-SO32

LOCATION : VE-SWMU-2

Page 14 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ 0-4 24/48 N/A _ _

_ _ _
VEW02-SS33-01-0609 1738

_ _ VEW02-SB33-12-0609 1743 _

5 __ __ EOB=4' bgs __
Refusal

_ _ _

_ _ Note:  OVM readings - suspected instrument _
malfunction due to high moisture.

 _ _ _

_ _ _

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date:R. Fields

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW02-SO33

LOCATION : VE-SWMU-2

SOIL BORING LOG

DATE:  6/2/09 

WEATHER:  90°F  Sunny  DRILLING CONTRACTOR :  JFA 

6/2/2009

  MINERALOGY.

  LOGGER :  R. Fields  

DRILLING METHOD AND EQUIPMENT USED :  DPT/ Geo Probe 6610DT w/ 2" Macro Core System  

WATER LEVELS :  N/A DATE/TIME Start:  1735  06/2/2009 End:  1800  06/02/2009

1-4' bgs  SILTY SAND (SM), yellowish brown (10YR 
5/6), dry, loose, non plastic, non cohesive, fine to 
medium grained sand, few subangular to angular 
fine to coarse grained gravel

N/A

0-1' bgs  SILTY SAND (SM), very dark brown 
(10YR 2/2), dry, loose, non plastic, non cohesive, 
fine to medium grained sand, organics,  fine 
grained subrounded gravel 0-4' bgs = 50.2-122 ppm,  122 ppm @ ≈1-2' 

interval 

Page 15 of 16



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  6/2/09  

SOP(s) used (refer to SOP log)?  A-2, A-8, E-1, E-2

Were all requirements of the SOP(s) (above) met?  Yes.

This sample was part of the 'outer ring' collected around SO18 in the supplemental ESI phase.  To further define the elevated levels found at SO18 during 

the first stage of the ESI. This sample was analyzed by the lab.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEW02-SO33

LOCATION : VE-SWMU-2

Page 16 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

  LOGGER :  Antonio Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _
VEW6/7-SS11-01-0209 2/24/09  0710

_ _ 0.0 ppm _
0-4 40/48 N/A

_ _ 0.0 ppm _

_ _ 0.0 ppm _
VEW6/7-SB11-46-0209 02/24/09  0715

5 __ __ 0.0 ppm __
Lithology logged on 2/20/09

_ _ 0.0 ppm Samples collected on 2/24/09 _
4-8 30/48 N/A

_ _ 0.0 ppm _

 _ _ 0.0 ppm _

_ _ 0.0 ppm _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW6/7-SO11

  MINERALOGY.

LOCATION : VE-SWMU-6/7

SOIL BORING LOG

DRILLING CONTRACTOR : JFA

Start: 1330  02/20/2009 End: 0715  02/24/2009

0-1' bgs SILTY SANDY GRAVEL (GW), pinkish

cohesive, road fill

DATE: 2/20/09 & 2/24/09PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy 78° 8-10 kts

WATER LEVELS : N/A DATE/TIME

DRILLING METHOD AND EQUIPMENT USED : 6610DT DPT, Tracked

1-15' bgs SILTY SAND (SW), yellowish red (5YR
4/6), damp, non plastic, non cohesive, fine to 
coarse grained sand, few gravel

gray (5YR 5/2), damp, non plastic, non

N/A

N/A

10 __ __ 0.0 ppm __
8-12 40/48 N/A

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _
12-16 24/48 N/A

15 __ __ 0.0 ppm __

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _
16-20 48/48 N/A

_ _ 0.0 ppm _

20 __ __ 0.0 ppm __

_ _ 0.0 ppm _

_ 20-24 48/48 N/A _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _

25 __ __ 0.0 ppm __

_ 24-28 48/48 N/A _ 0.0 ppm _

_ _ 0.0 ppm _

 _ _ 0.0 ppm _

_ _ EOB=28' bgs _
Refusal

30 __

   Sampler Signature: Date: 2/24/2009

coarse grained sand

27-28' bgs SAND (SW), red (10YR 4/8), damp,
loose, non plastic, non cohesive, medium to 

15-20' bgs SANDY SILT/SILT (ML), dark 
reddish brown (2.5YR 3/4), damp, low plasticity,
non cohesive, fine to medium grained sand

sand

20-27' bgs SILTY SAND/SANDY SILT (SW-SM),
red (10R 4/5), damp, non plastic, non cohesive,
coarsening downward, fine to coarse grained

N/A

N/A

N/A

N/A

N/A

Antonio Luna

Page 1 of 12



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/20/09 02/24/09

SOP(s) used (refer to SOP log)?  All applicable SOP's followed

Were all requirements of the SOP(s) (above) met? Yes

NOTES

VEW6/7 SO11

LOCATION : VE-SWMU-6/7

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Page 2 of 12



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

  LOGGER :  Antonio Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _
VEW6/7-SS12-01-0209 2/24/09  0720

_ _ 0.0 ppm _
0-4 46/48 N/A VEW6/7-SS12P-01-0209

_ _ 0.0 ppm _

_ _ 0.0 ppm _
VEW6/7-SB12-46-0209 2/24/09  0730

5 __ __ 0.0 ppm __
Lithology logged on 2/20/09

_ _ 0.0 ppm Samples collected on 2/24/09 _
4-8 36/48 N/A

_ _ 0.0 ppm _

 _ _ 0.0 ppm _

_ _ 0.0 ppm _

WEATHER: Partly Cloudy 85° 8-12 kts

WATER LEVELS : N/A DATE/TIME Start: 1415  02/20/2009

SOIL BORING LOG

DATE: 2/20/09 & 02/24/09

DRILLING METHOD AND EQUIPMENT USED : 6610DT DPT, Tracked

End: 0730  02/24/2009

  MINERALOGY.

cohesive, with silt, with gravel, fine to coarse 

0-2' bgs ORGANIC SAND (SW), dark reddish
brown (5YR 2.5/2), damp, non plastic, non 

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW6/7 SO12

LOCATION : VE-SWMU-6/7

N/A grained sand

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

minerals very defined

2-4' bgs SAND (SW), dark reddish brown (5YR
3/4), damp, non plastic, non cohesive, with silt,

N/A grained sand

4-9' bgs SAND (SW), red (2.5YR 4/6), damp,
non plastic, non cohesive, with silt, fine to coarse

10 __ __ 0.0 ppm __
8-12 46/48 N/A

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _
12-16 46/48 N/A

15 __ __ 0.0 ppm __

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _
16-20 48/48 N/A

_ _ 0.0 ppm _

20 __ __ 0.0 ppm __

_ _ 0.0 ppm _

_ 20-24 48/48 N/A _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _

25 __ __ 0.0 ppm __

_ 24-28 48/48 N/A _ 0.0 ppm _

_ _ 0.0 ppm _

 _ _ 0.0 ppm _

_ _ EOB=28' bgs _
Refusal

30 __

   Sampler Signature: Date:

(5YR 3/4), damp, non plastic, non cohesive, with
silt, minerals evident

27-28' bgs SAND (SW), dark reddish brown 

2/24/2009

N/A

N/A

16-27' bgs SILT (ML), dark reddish brown (5YR
3/4), damp, non plastic, non cohesive, some fine

15-16' bgs ANDESITE

N/A

to medium grained sand

N/A

N/A

Antonio Luna

Page 3 of 12



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/20/09 & 02/24/09

SOP(s) used (refer to SOP log)?  All applicable SOP's followed

Were all requirements of the SOP(s) (above) met? Yes

it was due to ground water being reached.  The boring log presented here is as it was writen in the field boring log.

Note: Daily log and Lithology log differ on the reason the end of the boring was reached.  The lithology log indicates it was refusal, the daily log indicates

NOTES

VEW6/7 SO12

LOCATION : VE-SWMU-6/7

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Page 4 of 12



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

  LOGGER :  Antonio Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
VEW6/7-SS13-01-0209 2/24/09  0740

_ _ VEW6/7-SS13-01-0209 MS/MSD _
0-4 44/48 N/A

_ _ PID giving bad readings _
No PID taken

_ _ _
VEW6/7-SB13-46-0209 2/24/09  0755

5 __ __ __

_ _ _
4-8 40/48 N/A

_ _ _

 _ _ _

_ _ _

End: 0842  02/24/2009

WEATHER: Cloudy 78° 8-10 kts West

WATER LEVELS : N/A DATE/TIME Start: 0735  02/24/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW6/7 SO13

  MINERALOGY.

LOCATION : VE-SWMU-6/7

SOIL BORING LOG

DATE: 2/24/2009PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

DRILLING METHOD AND EQUIPMENT USED : 6610DT DPT, Tracked

cohesive, fine to coarse grained sand, with 
N/A angular grained gravel, no odor

0-2' bgs SILTY SAND (SW), light brownish gray
(10YR 6/2), dry, loose, non plastic, non 

5/2), damp, non plastic, non cohesive, loose,
medium to coarse grained sand, no odor

2-6' bgs SILTY SAND (SW), grayish brown (2.5Y

N/A 6-12' bgs SILTY SAND (SW), olive yellow (2.5Y
6/6), non plastic, non cohesive, fine to medium
grained sand, with angular gravel, no odor

10 __ __ __
8-12 38/48 N/A

_ _ _

_ _ _

_ _ _

_ _ _
12-16 44/48 N/A

15 __ __ __

_ _ _

_ _ _

_ _ _
16-20 48/48 N/A

_ _ _

20 __ __ __

_ _ _

_ 20-24 48/48 N/A _ _

_ _ _

_ _ _

25 __ __ __

_ 24-28 48/48 N/A _ _

_ _ _

 _ _ _

_ _ EOB=28' bgs _
Refusal

30 __

   Sampler Signature: Date: 2/24/2009

N/A

12-17' bgs SANDY SILT (SM), reddish brown 

odor
N/A

(5YR 4/3), damp, loose to dense, non plastic, 
non cohesive, fine to medium grained sand, no

damp to moist, dense, slightly plastic, non
N/A cohesive, fine grained sand, blak minerals with

17-28' bgs SILT (SM), yellowish red (5YR 4/6),

amphiboles, no odor

N/A

N/A

Antonio Luna

Page 5 of 12



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/24/2009

SOP(s) used (refer to SOP log)?  All applicable SOP's followed

Were all requirements of the SOP(s) (above) met? Yes

NOTES

VEW6/7 SO13

LOCATION : VE-SWMU-6/7

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Page 6 of 12



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

  LOGGER :  J. Meyers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _
VEW6/7-SS14-01-0209 2/27/09  1040

_ _ _
0-1 12/12 N/A

_ _ _

_ _ _

1 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

WEATHER: Partly Cloudy 90° 

WATER LEVELS : N/A DATE/TIME Start:  1035 02/27/2009

SOIL BORING LOG

DATE: 2/27/2009

DRILLING METHOD AND EQUIPMENT USED : Hand Auger and slide hammer

End:  1100 02/27/2009

  MINERALOGY.

grained sand, few angular grained gravel

0-1' bgs SANDY SILT (ML), dark brown (7.5YR
3/2), moist, loose, cohesive, with fine to coarse

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW6/7 SO14

LOCATION : VE-SWMU-6/7

N/A

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

fine to medium grained sand

1-4' bgs SILTY SAND (SM), dark reddish brown
(5YR 3/3), moist, dense, low plasticity, cohesive,

2 __ __ 0.0 ppm __
1-4 36/36 N/A

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ VEW6/7-SB14-46-0209 02/27/09  1045 _
VEW6/7-SB14P-46-0209

_ _ _

_ _ _

_ _ _

5 __ __ 0.0 ppm __

_ 4-6 24/24 N/A _ _

_ _ _

 _ _ _

_ _ EOB=6' bgs _
Refusal

6 __

   Sampler Signature: Date:

5-6' bgs SILT (ML), reddish brown (5YR 4/3), 
stiff, medium plasticity, cohesive

2/27/2009

N/A

4-5' bgs SAND (SW), dark reddish brown (5YR
3/3), loose, non cohesive, non plastic, fine to
medium grained sand, few silt

N/A

J. Myers

Page 7 of 12



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/27/2009

SOP(s) used (refer to SOP log)?  All applicable SOP's followed

Were all requirements of the SOP(s) (above) met? Yes

NOTES

VEW6/7 SO14

LOCATION : VE-SWMU-6/7

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

  LOGGER :  J. Meyers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _
VEW6/7-SS15-01-0209 02/27/09  1000

_ _ _
0-1 12/12 N/A

_ _ _

_ _ _

1 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

End:  02/27/2009, 1025

WEATHER: Sunny ~ 90°

WATER LEVELS : N/A DATE/TIME Start:  02/27/2009, 0950

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW6/7 SO15

  MINERALOGY.

LOCATION : VE-SWMU-6/7

SOIL BORING LOG

DATE: 2/27/2009PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

DRILLING METHOD AND EQUIPMENT USED : Hand Auger and slide hammer

cohesive, with fine to medium grained sand,
N/A some fine to coarse grained angular gravel

0-1' bgs GRAVELY SILT (SM), dark brown 
(10YR 3/3), moist, loose, non plastic, non

3/2), moist, medium stiff, cohesive, fine to
coarse grained sand, some silt

1-6' bgs SILTY SAND (SW), dark brown (10YR

2 __ __ __
1-4 36/36 N/A

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ 0.0 ppm __

_ _ VEW6/7-SB15-46-0209 02/27/09  1010 _

_ _ _

_ _ _

_ _ _

5 __ __ 0.0 ppm __

_ 4-6 24/24 N/A _ _

_ _ _

 _ _ _

_ _ EOB=6' bgs _
Refusal

6 __

   Sampler Signature: Date: 2/27/2009

N/A

N/A

J. Myers

Page 9 of 12



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/27/2009

SOP(s) used (refer to SOP log)?  All applicable SOP's followed

Were all requirements of the SOP(s) (above) met? Yes

NOTES

VEW6/7 SO15

LOCATION : VE-SWMU-6/7

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Page 10 of 12



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

  LOGGER :  J. Meyers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _
VEW6/7-SS16-01-0209 02/27/09  0920

_ _ _
0-1 12/12" N/A

_ _ _

_ _ _

1 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

WEATHER: Sunny ~ 90°

WATER LEVELS : N/A DATE/TIME Start: 02/27/2009, 0910

SOIL BORING LOG

DATE: 2/27/2009

DRILLING METHOD AND EQUIPMENT USED : Hand Auger and slide hammer

End:  02/27/2009, 0940

  MINERALOGY.

medium grained sand,little angular grained

0-1' bgs SANDY SILT (ML), dark grayisyh brown
(10YR 4/2), dry, stiff, non plastic, some fine to

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW6/7 SO16

LOCATION : VE-SWMU-6/7

N/A  gravel

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

coarse grained sand, some silt

1-4' bgs SILTY SAND (SW), dark brown (10YR
3/2), moist, medium dense, cohesive, fine to 

2 __ __ __
1-4 36/36" N/A

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ 0.0 ppm __

_ _ VEW6/7-SB16-46-0209 02/27/09  0940 _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ 4-6 24/24" N/A _ _

_ _ _

 _ _ _

_ _ EOB=6' bgs _
Refusal

6 __

   Sampler Signature: Date: 2/27/2009

N/A

4-6' bgs SAND (SW), strong brown (7.5YR 4/6),
moist, loose, non plastic, non cohesive, medium
grained sand, little silt

N/A

J. Myers

Page 11 of 12



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/27/2009

SOP(s) used (refer to SOP log)?  All applicable SOP's followed

Were all requirements of the SOP(s) (above) met? Yes

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEW6/7 SO16

LOCATION : VE-SWMU-6/7

Page 12 of 12



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WEATHER: 80° Wind 270° at 8-10 gusts to 25kts

WATER LEVELS : DATE/TIME Start: 0815  02/10/2009   LOGGER :  Antonio Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ VEW10-SS21-01-0209 0956 _

_ _ MS/MSD, Thalium _

_ _ _
0-1.5 18/18 N/A

1 __ __ 3mm plastic liner at 1' bgs __

_ _ 0.0ppm _

_ _ No SB sample _

 _ _ _
EOB=1.5' bgs

_ _ Refusal _

N/A

(10YR 2/2), dry, very dense, non plastic, non 

cohesive, fine to coarse grained sand

1-1.5' bgs SILTY SAND (SW), greyish brown 
(10YR 5/2), dry, very dense, non plastic, non 

DRILLING METHOD AND EQUIPMENT USED : 15 lb slide hammer

0-1' bgs ORGANIC SOIL (PT), very dark brown

cohesive, no discernable minerals

DATE: 2/10/2009

End: 0956  02/10/2009

DRILLING CONTRACTOR : JFA

PROJECT :  SI/ESI Former VNTR

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW10-SO21

  MINERALOGY.

LOCATION : VE-SWMU-10

SOIL BORING LOG

2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:Antonio Luna 2/10/2009

Page 1 of 16



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/10/2009

Were all requirements of the SOP(s) (above) met?  Yes

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES

VEW10-SO21

LOCATION : VE-SWMU-10

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed

Page 2 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WEATHER: 80° Wind 270° at 8-10 gusts to 25kts

WATER LEVELS : DATE/TIME Start: 0815  02/10/2009   LOGGER :  Antonio Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ VEW10-SS22-01-0209 0957 _

_ _ _

_ _ _
0-1.5 18/18 N/A

1 __ __ 3mm plastic liner at 1' bgs __

_ _ 0.0ppm _

_ _ No SB sample _

 _ _ _
Refusal at 1.5' bgs

_ _ _

cohesive, fine to coarse grained sand

1-1.5' bgs SILTY SAND (SW), greyish brown 
(10YR 5/2), dry, very dense, non plastic, non 

N/A

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

0-1' bgs ORGANIC SOIL (PT), very dark brown
(10YR 2/2), dry, very dense, non plastic, non 

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW10-SO22

LOCATION : VE-SWMU-10

SOIL BORING LOG

DATE: 2/10/2009

End: 0957  02/10/2009

DRILLING METHOD AND EQUIPMENT USED : 15 lb slide hammer

  MINERALOGY.

cohesive, no discernable minerals

2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:Antonio Luna 2/10/2009

Page 3 of 16



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/10/2009

Were all requirements of the SOP(s) (above) met?  Yes

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES

VEW10-SO22

LOCATION : VE-SWMU-10

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed

Page 4 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WEATHER: 80° Wind 270° at 8-10 gusts to 25kts

WATER LEVELS : DATE/TIME Start: 0815  02/10/2009   LOGGER :  Antonio Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ VEW10-SS23-01-0209 0958 _

_ _ _

_ _ _
0-1.5 18/18 N/A

1 __ __ 3mm plastic liner at 1' bgs __

_ _ 0.0ppm _

_ _ No SB sample _

 _ _ _
Refusal at 1.5' bgs

_ _ _

cohesive, fine to coarse grained sand

1-1.5' bgs SILTY SAND (SW), greyish brown 
(10YR 5/2), dry, very dense, non plastic, non 

N/A

0-1' bgs ORGANIC SOIL (PT), very dark brown
(10YR 2/2), dry, very dense, non plastic, non 
cohesive, no discernable minerals

DRILLING METHOD AND EQUIPMENT USED : 15 lb slide hammer

DATE: 2/10/2009

End: 0958  02/10/2009

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW10-SO23

  MINERALOGY.

LOCATION : VE-SWMU-10

SOIL BORING LOG

2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:Antonio Luna 2/10/2009

Page 5 of 16



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/10/2009

Were all requirements of the SOP(s) (above) met?  Yes

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES

VEW10-SO23

LOCATION : VE-SWMU-10

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed

Page 6 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WEATHER: 80° Wind 270° at 8-10 gusts to 25kts

WATER LEVELS : DATE/TIME Start: 0815  02/10/2009   LOGGER :  Antonio Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ VEW10-SS24-01-0209 0959 _
VEW10-SS24P-01-0209 0950

_ _ _

_ _ _
0-1.5 18/18 N/A

1 __ __ 3mm plastic liner at 1' bgs __

_ _ 0.0ppm _

_ _ No SB sample _

 _ _ _
Refusal at 1.5' bgs

_ _ _

cohesive, fine to coarse grained sand

1-1.5' bgs SILTY SAND (SW), greyish brown 
(10YR 5/2), dry, very dense, non plastic, non 

N/A

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

0-1' bgs ORGANIC SOIL (PT), very dark brown
(10YR 2/2), dry, very dense, non plastic, non 

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW10-SO24

LOCATION : VE-SWMU-10

SOIL BORING LOG

DATE: 2/10/2009

End: 0959  02/10/2009

DRILLING METHOD AND EQUIPMENT USED : 15 lb slide hammer

  MINERALOGY.

cohesive, no discernable minerals

2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:Antonio Luna 2/10/2009

Page 7 of 16



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/10/2009

Were all requirements of the SOP(s) (above) met?  Yes

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES

VEW10-SO24

LOCATION : VE-SWMU-10

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed

Page 8 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WEATHER: 80° Wind 270° at 8-10 gusts to 25kts

WATER LEVELS : DATE/TIME Start: 0815  02/10/2009   LOGGER :  Antonio Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ VEW10-SS25-01-0209 0925 _

_ _ _

_ _ _
0-1.5 18/18 N/A

1 __ __ 3mm plastic liner at 1' bgs __

_ _ 0.0ppm _

_ _ No SB sample _

 _ _ _
Refusal at 1.5' bgs

_ _ _

cohesive, fine to coarse grained sand

1-1.5' bgs SILTY SAND (SW), greyish brown 
(10YR 5/2), dry, very dense, non plastic, non 

N/A

0-1' bgs ORGANIC SOIL (PT), very dark brown
(10YR 2/2), dry, very dense, non plastic, non 
cohesive, no discernable minerals

DRILLING METHOD AND EQUIPMENT USED : 15 lb slide hammer

DATE: 2/10/2009

End: 0840  02/10/2009

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW10-SO25

  MINERALOGY.

LOCATION : VE-SWMU-10

SOIL BORING LOG

2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:Antonio Luna 2/10/2009

Page 9 of 16



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/10/2009

Were all requirements of the SOP(s) (above) met?  Yes

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES

VEW10-SO25

LOCATION : VE-SWMU-10

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed

Page 10 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WEATHER: 80° Wind 270° at 8-10 gusts to 25kts

WATER LEVELS : DATE/TIME Start: 0815  02/10/2009   LOGGER :  Antonio Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ VEW10-SS26-01-0209 0920 _

_ _ _

_ _ _
0-1.5 18/18 N/A

1 __ __ 3mm plastic liner at 1' bgs __

_ _ 0.0ppm _

_ _ No SB sample _

 _ _ _
Refusal at 1.5' bgs

_ _ _

cohesive, fine to coarse grained sand

1-1.5' bgs SILTY SAND (SW), greyish brown 
(10YR 5/2), dry, very dense, non plastic, non 

N/A

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

0-1' bgs ORGANIC SOIL (PT), very dark brown
(10YR 2/2), dry, very dense, non plastic, non 

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW10-SO26

LOCATION : VE-SWMU-10

SOIL BORING LOG

DATE: 2/10/2009

End: 0920  02/10/2009

DRILLING METHOD AND EQUIPMENT USED : 15 lb slide hammer

  MINERALOGY.

cohesive, no discernable minerals

2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:Antonio Luna 2/10/2009

Page 11 of 16



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/10/2009

Were all requirements of the SOP(s) (above) met?  Yes

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES

VEW10-SO26

LOCATION : VE-SWMU-10

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed

Page 12 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WEATHER: 80° Wind 270° at 8-10 gusts to 25kts

WATER LEVELS : DATE/TIME Start: 0815  02/10/2009   LOGGER :  Antonio Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ VEW10-SS27-01-0209 1001 _

_ _ _

_ _ _
0-1.5 18/18 N/A

1 __ __ 3mm plastic liner at 1' bgs __

_ _ 0.0ppm _

_ _ No SB sample _

 _ _ _
Refusal at 1.5' bgs

_ _ _

cohesive, fine to coarse grained sand

1-1.5' bgs SILTY SAND (SW), greyish brown 
(10YR 5/2), dry, very dense, non plastic, non 

N/A

0-1' bgs ORGANIC SOIL (PT), very dark brown
(10YR 2/2), dry, very dense, non plastic, non 
cohesive, no discernable minerals

DRILLING METHOD AND EQUIPMENT USED : 15 lb slide hammer

DATE: 2/10/2009

End: 1001  02/10/2009

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW10-SO27

  MINERALOGY.

LOCATION : VE-SWMU-10

SOIL BORING LOG

2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:Antonio Luna 2/10/2009

Page 13 of 16



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/10/2009

Were all requirements of the SOP(s) (above) met?  Yes

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES

VEW10-SO27

LOCATION : VE-SWMU-10

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed

Page 14 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WEATHER: 80° Wind 270° at 8-10 gusts to 25kts

WATER LEVELS : DATE/TIME Start: 0815  02/10/2009   LOGGER :  Antonio Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ VEW10-SS28-01-0209 1002 _

_ _ _

_ _ _
0-1.5 18/18 N/A

1 __ __ 3mm plastic liner at 1' bgs __

_ _ 0.0ppm _

_ _ No SB sample _

 _ _ _
Refusal at 1.5' bgs

_ _ _

cohesive, fine to coarse grained sand

1-1.5' bgs SILTY SAND (SW), greyish brown 
(10YR 5/2), dry, very dense, non plastic, non 

N/A

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

0-1' bgs ORGANIC SOIL (PT), very dark brown
(10YR 2/2), dry, very dense, non plastic, non 

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEW10-SO28

LOCATION : VE-SWMU-10

SOIL BORING LOG

DATE: 2/10/2009

End: 1002  02/10/2009

DRILLING METHOD AND EQUIPMENT USED : 15 lb slide hammer

  MINERALOGY.

cohesive, no discernable minerals

2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:Antonio Luna 2/10/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/10/2009

Were all requirements of the SOP(s) (above) met?  Yes

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES

VEW10-SO28

LOCATION : VE-SWMU-10

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ 0.0ppm _
VEAG-SS06-01-0209 0755

_ _ 0.0ppm +BULK _
0-4 48/48" N/A

_ _ 0.0ppm _

_ _ 0.0ppm _
VEAG-SB06-46-0209 0810

5 __ __ 0.0ppm +BULK __

_ 4-8 48/48" N/A _ 0.0ppm _

_ _ 0.0ppm _

 _ _ 0.0ppm _

_ _ 0.0ppm _

  LOGGER : Antonio Luna 

DRILLING CONTRACTOR : JFA 

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly cloudy, 80°, 3-5 Kts

WATER LEVELS : N/A Start: 0750 02/25/2009

N/A

N/A

8-11' bgs SILTY SAND (SW), brownish yellow
(10YR 6/6), dry, dense, non plastic, non cohesive,
fine to medium grained sand

6-8' bgs SILTY SAND (SW), brownish yellow
(10YR 6/8), dry, loose, non plastic, non cohesive,
fine to coarse grained sand

DRILLING METHOD AND EQUIPMENT USED : 6610DT DPT, Tracked

0-6' bgs SILTY SAND (SM), very dark greyish 

DATE: 02/25/2009

End: 1350 02/25/2009

brown (10YR 3/2), damp, non plastic, non 
cohesive, fine to medium grained sand, with 
angular gravel. no odor

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEAG-SO06

  MINERALOGY.

LOCATION : VE-AOC-G

SOIL BORING LOG

10 __ 8-12 48/48" N/A __ 0.0ppm __

_ _ 0.0ppm _

_ _ 0.0ppm _

_ _ 0.0ppm _

_ 12-16 48/48" N/A _ 0.0ppm _

15 __ __ 0.0ppm __

_ _ 0.0ppm _

_ _ 0.0ppm _

_ 16-20 48/48" N/A _ 0.0ppm _

_ _ 0.0ppm _

20__ __ 0.0ppm __

_ _ 0.0ppm _

_ 20-24 48/48" N/A _ 0.0ppm _

_ _ 0.0ppm _

_ _ 0.0ppm _

25 __ __ EOB=24' bgs __
Refusal

_ _ _

_ _ _

 _ _ _

_ _ _

30 __

   Sampler Signature: Date:

N/A

N/A

N/A

N/A

to coarse grained sand

16-24' bgs SILTY SAND (SW), yellowish red
(5YR 4/6), dry, non plastic, non cohesive, fine

11-16' bgs SILTY SAND (SW), brownish yellow
(10YR 6/6), dry, loose, non plastic, non cohesive,
fine to coarse grained sand

fine to medium grained sand

Antonio Luna 2/25/2009

Page 1 of 4



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:   02/25/2009

SOP(s) used (refer to SOP log)?

All applicable SOP's followed.

Were all requirements of the SOP(s) (above) met?

Began drilling at 0750 on 02/25/09 for sample collection.  Completed drilling at 0830.

Returned to complete lithologic description at 1325 on 02/25/09.  Completed lithology drilling at 1350.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEAG-SO06

LOCATION : VE-AOC-G

Page 2 of 4



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ 0.0ppm _
VEAG-SS07-01-0209 0730

_ _ 0.0ppm _
0-4 48/48" N/A VEAG-SS07P-01-0209 0730

_ _ 0.0ppm _

_ _ 0.0ppm _
VEAG-SB07-46-0209 0740

5 __ __ 0.0ppm MS/MSD __

_ 4-8 48/48" N/A _ 0.0ppm _

_ _ 0.0ppm _

 _ _ 0.0ppm _

_ _ 0.0ppm _

cohesive, fine to medium grained sand, with 
gravel, mottled, mineral grains intact

5-10.5' bgs SILTY SAND (SW), dark yellowish 
N/A brown (10YR 4/4), dry, dense, non plastic, non

6/4), dry, non plastic, non cohesive, clean
medium grained sand (fill), no odor

fine to medium grained sand, few gravel
N/A

3-5' bgs SAND (SP), light yellowish brown (10YR

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly cloudy, 80°, 3-5 Kts DRILLING CONTRACTOR : JFA 

WATER LEVELS : N/A Start: 0700 02/25/2009   LOGGER : Antonio Luna 

DATE: 02/25/2009

End: 1320 02/25/2009

DRILLING METHOD AND EQUIPMENT USED : 6610DT DPT, Tracked

0-3' bgs SILTY SAND (SW), light yellowish brown

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEAG-SO07

LOCATION : VE-AOC-G

SOIL BORING LOG

  MINERALOGY.

(2.5Y 6/4), dry, loose, non plastic, non cohesive,

10 __ 8-12 48/48" N/A __ 0.0ppm __

_ _ 0.0ppm _

_ _ 0.0ppm _

_ _ 0.0ppm _

_ 12-16 48/48" N/A _ 0.0ppm _

15 __ __ 0.0ppm __

_ _ 0.0ppm _

_ _ 0.0ppm _

_ 16-20 48/48" N/A _ 0.0ppm _

_ _ 0.0ppm _

20__ __ 0.0ppm __

_ _ 0.0ppm _

_ 20-24 48/48" N/A _ 0.0ppm _

_ _ 0.0ppm _

_ _ 0.0ppm _

25 __ __ EOB=24' bgs __
Refusal

_ _ _

_ _ _

 _ _ _

_ _ _

30 __

   Sampler Signature: Date:

N/A

N/A

N/A

minerals

10.5-24' bgs SILTY SAND (SW), yellowish red
(5YR 4/6), damp, dense, non plastic, non 
cohesive, consolidated, mottled, well formed 

N/A

2/25/2009Antonio Luna
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/25/2009

SOP(s) used (refer to SOP log)?

All applicable SOP's followed.

Were all requirements of the SOP(s) (above) met?

Began drilling at 0700 on 02/25/09 for sample collection.  Completed drilling at 0745.

Returned to complete lithologic description at 1300 on 02/25/09.  Completed lithology drilling at 1320.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEAG-SO07

LOCATION : VE-AOC-G

Page 4 of 4



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ _
VEP5-SS01-01-0209 1150

_ _ +BULK _
0-1' HAND N/A

_ _ _

_ _ _

1 __ __ 0.0ppm __

_ _ EOB=1' bgs _
Sloughing sand

_ _ _
No crabs in bottom of quebrada, crabs are

 _ _ 2' up side walls of ephemeral stream _

_ _ _

END :1145  2/25/2009

N/A fines

DRILLING METHOD AND EQUIPMENT USED : 4" Hand auger and slide hammer

0-1' bgs SAND (SW), light yellow brown (10YR

DATE: 02/25/2009

1120  2/25/2009

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFAWEATHER: 85° clear, 5-8kt. winds

WATER LEVELS : N/A A. Luna

5/3), dry, loose, non plastic, non cohesive, 
medium to coarse grained sand, with gravel, few

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP5-SO01

  MINERALOGY.

LOCATION : VE-PI-5

SOIL BORING LOG

2  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6  __

   Sampler Signature: Date:Antonio Luna 2/25/2009

Page 1 of 16



PROJECT NUMBER BORING NUMBER

PROJECT : SI/ESI Former VNTR 

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-5

362196.FI.ZZ.01 VEP5-SO01

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

SOP(s) used (refer to SOP Log)?  All applicable SOP's followed.

SOIL BORING LOG

SHEET     2   OF   2

DATE:  2/25/2009

Page 2 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ _
VEP5-SS02-01-0209  2/25/09  @ 1155

_ _ MS/MSD _
0-1' 12/12 HA

_ _ _

_ _ No crabs in bottom of quebrada, crabs are _
2' up side walls of ephemeral stream

1 __ __ 0.0ppm __
EOB=1' bgs on 2/25/09 due to sloughing sand

_ _ _

_ _ _

 _ _ _
VEP5-SB02-24-0309  3/12/09

_ _ _

Team returned to site on 3/12/09 to 
sample lower intervals

  MINERALOGY.

LOCATION : VE-PI-5

SOIL BORING LOG

END :1145  3/12/09

DATE: 02/25/2009

1120  2/25/2009 

DRILLING METHOD AND EQUIPMENT USED : 4" hand auger (2/25/09) / SS slide hammer with 45lb hammer (3/12/09)

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP5-SO02

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFAWEATHER: 85° clear, 5-8kt. winds 

WATER LEVELS : N/A A. Luna

0-1' bgs SAND (SW), light yellowish brown 
(10YR 6/4), dry, loose, fine to coarse grained  
sand, with gravel, with organics, with silt

1-4' SANDY SILT (ML), brown, very stiff, some fine 
to coarse grained sand

N/A

2  __ __

_ 0-4 46/48 SH _

_ _

_ _

_ _

3 __ __

_ _

_ _

_ _

_ _

4 __ __

_ EOB=4'bgs _
Refusal

_ _

_ _

_ _ _

5 __ __

_ _

_ _

 _ _

_ _

6  __

   Sampler Signature: Date:Antonio Luna 2/25/2009

N/A

Page 3 of 16



PROJECT NUMBER BORING NUMBER

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-5

362196.FI.ZZ.01 VEP5-SO02

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

SOP(s) used (refer to SOP Log)? All appropriate SOP's followed.

SOIL BORING LOG

SHEET     2     OF   2

DATE:  2/25/2009

Samples at SO02 were taken at 2'.

 

PROJECT : SI/ESI Former VNTR

Page 4 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ VEP5-SS03-02-0209 1100 _

_ _ _

_ _ _

1 __ __ __

_ _ _

_ _ _
0-3 HAND N/A

 _ _ _

_ _ _

WEATHER: 80°F Sunny

A. Luna

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP5-SO03

WATER LEVELS : 3' bgs

DRILLING METHOD AND EQUIPMENT USED : 4" Hand auger

END : 1040  2/25/2009

  MINERALOGY.

LOCATION : VE-PI-5

SOIL BORING LOG

DATE: 02/25/2009

1020  2/25/2009

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

loose, non plastic, non cohesive, coarse grained
0-2.5' bgs SAND (SW), brown (10YR 5/3), dry, 

grained sand, with gravel

N/A

2  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ EOB=3' bgs _

_ _ Too much liquid to continue _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6  __

   Sampler Signature: Date:Antonio Luna 2/25/2009

2.5-3' bgs SANDY SILT (SM-ML), pale olive 
(5YR 6/3), moist, very plastic, highly cohesive,
fine to coarse grained sand

Page 5 of 16



PROJECT NUMBER BORING NUMBER

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-5

362196.FI.ZZ.01 VEP5-SO03

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

SOP(s) used (refer to SOP Log)? All appropriate SOP's followed.

SOIL BORING LOG

SHEET     2      OF   2

DATE:  2/25/2009

Unable to obtain deeper samples due to water. 

Used hand auger due to combination of dense forest and steep terrain. Due to location of land crabs nearby all samples were taken to 2' depth.

Drillers returned with bowl full of soil.  When the drillers returned to the site for the second soil samples, the hole had filled to 6" bgs with water.  Unable to take 

samples below water table.

PROJECT : SI/ESI Former VNTR

Page 6 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ VEP5-SS04-02-0209 1050 _

_ _ _

_ _ _

1 __ __ __
0.0ppm

_ _ _

_ _ _

 _ _ _

_ _ _

END :1010  2/25/2009

DRILLING METHOD AND EQUIPMENT USED : 4" Hand auger

0-2.75' bgs SAND (SW), brown (10YR 5/3), dry

DATE: 02/25/2009

0955 2/25/2009

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFAWEATHER: 80°F Sunny 

WATER LEVELS : 3.5' A. Luna

to moist, loose, non plastic, non cohesive,
coarse grained sand, few gravel.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP5-SO04

  MINERALOGY.

LOCATION : VE-PI-5

SOIL BORING LOG

2  __ __ __
0-3.5 HAND N/A 0.0ppm

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _
0.0ppm

_ _ _
EOB=3.5' bgs

_ _ _
Too much liquid to continue

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6  __

   Sampler Signature: Date:Antonio Luna

N/A

2.75-3.5' bgs SILT (ML), dark gray (N4/0), 
moist, highly plastic, highly cohesive, fine 
grained sand

2/25/2009

Page 7 of 16



PROJECT NUMBER BORING NUMBER

PROJECT : SI/ESI Former VNTR

samples below water table.

*Note: Drillers obtained SS03 and SS04 at the same time.  Then returned for SB03 and SB04.

Unable to obtain deeper samples due to water.

Used hand auger due to combination of dense forest and steep terrain.  Due to location of land crabs nearby all samples were taken to 2' depth.

Drillers returned with bowl full of soil.  When the drillers returned to the site for the second soil samples, the hole had filled to 6" bgs with water.  Unable to take 

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-5

362196.FI.ZZ.01 VEP5-SO04

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

SOP(s) used (refer to SOP Log)? All appropriate SOP's followed.

SOIL BORING LOG

SHEET     2     OF   2

DATE:  2/25/2009

Page 8 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  Sunny ~80°F DRILLING CONTRACTOR : JFA

WATER LEVELS N/A DATE/TIME Start: 1000 03/12/2009   LOGGER :  J. Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEP5-SS05-01-0309 1010 _

_ _ 0.0 ppm _
0-4 45/48 N/A

_ _ _
0.0 ppm

_ _ _

4__ __ __

_ _ VEP5-SB05-46-0309 1020 _

_ _ _
4-8 45/48 N/A

 _ _ 0.0 ppm _

_ _ _

  MINERALOGY.

1-6' bgs SAND (SW), dark yellowish brown (10YR 
4/4), dry, dense, fine to coarse grained sand, trace 
fine gravel, little fines

6-8' bgs SAND (SW), yellowish brown (10YR 5/4), 
dry, loose, fine to coarse grained sand, few fine 
grained gravel, few fines.

DRILLING METHOD AND EQUIPMENT USED : DPT DT 6610

0 - 1' bgs SILTY SAND (SM), brown (10YR 4/3), 
dry, dense, non plastic, cohesive, fine to medium 
grained sand, some silt

N/A

N/A

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP5-SO05

LOCATION : VE-PI-5

SOIL BORING LOG

DATE: 03/12/2009

End: 1030  03/12/2009

8 __ __ __

_ _ _

_ _ _
8-12 45/48 N/A

_ _ _
0.0 ppm

_ _ _

12__ __ __

_ 12-13 12-Dec N/A N/A _ _

_ _ _
EOB = 13' bgs

_ _ Refusal _

_ _ _

16__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: J.Myers Date:

8-13' bgs SAND (SW), strong brown (7.5YR 5/8), 
dry, loose, fine to coarse grained sand, few fine 
grained gravel, trace fines.

N/A

3/12/2009

Page 9 of 16



PROJECT NUMBER BORING NUMBER

SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:    12Mar09

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEP5-SO05

LOCATION : VE-PI-5

362196.FI.ZZ.01

SOP(s) used (refer to SOP Log)? All appropriate SOP's followed.

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

Page 10 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER: Sunny ~80°F DRILLING CONTRACTOR : JFA

WATER LEVELS 10' bgs DATE/TIME Start: 1040; 03/12/09   LOGGER :  J. Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEP5-SS06-01-0309 1100 _

_ _ _
0-4 43/48 N/A

_ _ 0.0 ppm _

_ _ _

4__ __ __

_ _ _
VEP5-SB06-46-0309 1110

_ _ _
4-8 45/48 N/A

 _ _ _

_ _ _
0.0 ppm

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP5-SO06

LOCATION : VE-PI-5

SOIL BORING LOG

DATE: 12 Mar 09

End: 3/12/09

DRILLING METHOD AND EQUIPMENT USED : DPT 6610 DT

  MINERALOGY.

0-1' bgs SILTY SAND (SM), dark grayish brown 
(10YR 4/2), dry, dense, cohesive, non plastic, fine 
to medium grained sand, some silt

1-2.5' bgs SILT (ML), pale yellow (5YR 8/3), dry, 
friable, soft, cohesive, low plasticity

2.5-5' bgs SAND (SW), brown (7.5YR 4/6), dry, 
dense, fine to medium grained sand, trace fines, 
iron mottles (staining)

5-10' bgs SAND (SW), yellowish brown (5YR 5/6) 

N/A

N/A

0.0 ppm
8 __ __ __

_ _ _

_ _ ▼ at 10' bgs _
8-12 46/48 N/A

_ _ _
0.0 ppm

_ _ _

12__ __ __

_ _ EOB=12'BGS _
Water table was encountered at 10' bgs.  

_ _ _

_ _ _

_ _ _

16__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: J. Myers Date: 3/12/2009

5 10  bgs SAND (SW), yellowish brown (5YR 5/6) 
dry, dense, non cohesive, fine to medium grained 
sand, trace fines

10-12'bgs SAND (SP/SW), strong brown (7.5YR 
5/6), wet, loose, medium grained sand, few iron 
mottles

N/A

Page 11 of 16



PROJECT NUMBER BORING NUMBER

SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:    12Mar09

SOP(s) used (refer to SOP log)?

All Appropriate SOPs used

Were all requirements of the SOP(s) (above) met? Yes

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEP5-SO06

LOCATION : VE-PI-5

362196.FI.ZZ.01

Page 12 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEP5-SS07-02-0209 1110 _
VEP5-SS07P-02-0209 1110

_ _ _

_ _ _

_ _ _

1 __ __ __
0-2 HAND N/A

_ _ _

_ _ _

 _ _ _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP5-SO07

  MINERALOGY.

LOCATION : VE-PI-5

SOIL BORING LOG

DATE: 02/25/2009

1025  02/25/2009

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFAWEATHER:  Sunny 80°F 

WATER LEVELS : 0.5' A. Luna

damp, non plastic, non cohesive, medium grained 
grained sand

0.5 -2' bgs SILT (ML), gray (N5/0), highly plastic, 
highly cohesive*

DRILLING METHOD AND EQUIPMENT USED : 4" Hand auger

0-0.5' bgs SAND (SW/SP), brown (10YR5/3), 

N/A

END : 1100  02/25/2009

2  __ __ __

_ _ EOB=2' bgs _
Too much water in boring to continue.

_ _ _
* NOTE: Field test shows that the 6"-2' 

_ _ _

_ _ _
*NOTE: Due to water level at 6" bgs, no 

3 __ __ subsurface soil samples taken.  SS samples __
should read:

_ _ _
VEP5-SS07-0H-0209

_ _ VEP5-SS07P-0H-0209 _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6  __

   Sampler Signature: Date:Antonio Luna 2/25/2009

sample was very saturated silt, but not clay

Page 13 of 16



PROJECT NUMBER BORING NUMBER

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-5

362196.FI.ZZ.01 VEP5-SO07

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?

SOP(s) used (refer to SOP Log)?  All applicable SOP's followed.

SOIL BORING LOG

SHEET     2   OF   2

DATE:  2/25/2009

Encountered water table at 6" bgs.  Unable to take subsurface soil sample.

PROJECT : SI/ESI Former VNTR

Page 14 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER: Sunny ~80°F DRILLING CONTRACTOR : JFA

WATER LEVELS N/A DATE/TIME Start: 1100  03/11/09   LOGGER :  J. Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEP5-SS08-01-0309 1115 _
0.4 ppm

_ _ _
0-4 36/48 N/A

_ _ 0.4 ppm _

_ _ _

4__ __ __

_ _ _

_ _ _
4-8 48/48 N/A VEP5-SB08-46-0309 1125

 _ _ 0.3 ppm _

_ _ _

2-3' bgs SANDY SILT (ML), pale brown (10YR 6/3), 
stiff, cohesive, low plasticity, fine grained sand

4-8' bgs SILTY SAND (SM), grayish brown (10YR 
5/2), dry, dense, non-cohesive, non-plastic, fine to 
medum grained sand, with silt

N/A

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP5-SO08

LOCATION : VE-PI-5

SOIL BORING LOG

DATE: 03/11/2009

End: 1155  3/11/09

DRILLING METHOD AND EQUIPMENT USED : DPT 6610 DT

  MINERALOGY.

N/A

0-2' bgs SAND (SW), gray (7.5YR 5/1), dry, dense, 
fine to coarse grained sand, few fines, trace 
angular gravel,  iron mottles

8 __ __ __

_ _ _

_ _ 0.4 ppm _
8-12 48/48 N/A

_ _ _

_ _ _

12__ __ __

_ _ _

_ _ 0.5 ppm _
12-16 N/A

_ _ _

_ _ 0.4 ppm _

16__ __ __

_ _ _

_ _ _
16-20 NR N/A Could not recover 16-20' bgs sample

_ _ _

_ _ _

20__ __ __

_ _ EOB= 20' BGS _
Refusal

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: J. Myers Date:

N/A

N/A

8-14' bgs SAND (SW), strong brown (7.5YR 4/6), 
moist, dense, fine to medium grained sand , iron 
mottles, few fines

N/A

3/11/2009

14-16' bgs SILTY SAND (SM), strong brown (7.5YR 
4/6), moist, dense, cohesive, low plasticity, fine to 
coarse grained sand, with silt

Page 15 of 16



PROJECT NUMBER BORING NUMBER

SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:    11Mar09

SOP(s) used (refer to SOP log)?

All Appropriate SOPs used

Were all requirements of the SOP(s) (above) met?  Yes

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEP5-SO08

LOCATION : VE-PI-5

362196.FI.ZZ.01

Page 16 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER: N/A DRILLING CONTRACTOR : N/A

WATER LEVELS N/A DATE/TIME Start: 4/14/2009   LOGGER :  A. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
VEP6-SS04-00H-0309

_ _ Collected in sump pit. _

_ _ _

_ _ EOB = 0.166' _
Refusal due to concrete base of sump

_ _ _

0.5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

DATE: 4/14/09

End: 4/14/09

DRILLING METHOD AND EQUIPMENT USED :  Hand sample

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP6-SO04

  MINERALOGY.

LOCATION : VE-PI-6

SOIL BORING LOG

0-0.166' bgs PEAT (PT), brown (7.5YR 4/3), dry, 
loose, few fine to medium grained sand, trace fine 
grained  gravel

1 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

1.5__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

2__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

2.5__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

3 __

Date:   Sampler Signature: Antonio Luna 4/14/2009

Page 1 of 8



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  4/14/2009

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed

Were all requirements of the SOP(s) (above) met?  Yes

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEP6-SO04

LOCATION : VE-PI-6

Page 2 of 8



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER: P. Sunny / Cloudy ~75°F DRILLING CONTRACTOR : JFA

WATER LEVELS N/A DATE/TIME Start: 1330  03/05/09   LOGGER :  J.Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEP6-SS05-01-0309 _

_ _ _
0-4 48/48 N/A N/A 0.0 ppm

_ _ _

_ _ _

4__ __ VEP6-SB05-46-0309 __
VEP6-SB05P-46-0309

_ _ _

_ _ _
4-8 48/48 N/A N/A 0.0 ppm

 _ _ _

_ _ _

SOIL BORING LOG

DATE: 03/05/09

End: 1400 03/05/09

DRILLING METHOD AND EQUIPMENT USED : DPT 6610 DT

  MINERALOGY.

0 - 1' bgs SILTY SAND (SM), brown (10YR 4/3), 
dry, loose, non-cohesive, non-plastic, fine to 
medium grained sand, some silt, some organics

1 - 2' bgs SANDY SILT (ML), very dark gray (10YR 
3/1), stiff, cohesive, non-plastic, some fine to 
medium grained sand

2 - 16' bgs SAND (SW), strong brown (7.5YR 5/6), 
moist, dense, fine to coarse grained sand, few fines

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP6-SO05

LOCATION : VE-PI-6

8 __ __ __

_ _ _

_ _ _
8-12 48/48 N/A N/A 0.0 ppm

_ _ _

_ _ _

12__ __ __

_ _ _

_ _ _
12-16 48/48 N/A N/A 0.0 ppm

_ _ _

_ _ _

16__ __ __

_ _ _

_ _ _
16-20 48/48 N/A N/A 0.0 ppm

_ _ _

_ _ _

20__ __ __

_ _ EOB=20' BGS _
Refusal

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: J. Myers Date: 3/5/2009

16 - 20' bgs SILTY SAND (SW), brown (7.5YR 5/3), 
moist, dense, cohesive, non plastic, fine to coarse 
grained sand, some silt

Page 3 of 8



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:   3/5/09

SOP(s) used (refer to SOP log)?

All Appropriate SOPs were followed.

Were all requirements of the SOP(s) (above) met? yes

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEP6-SO05

LOCATION : VE-PI-6

Page 4 of 8



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER: Cloudy 75°F DRILLING CONTRACTOR : JFA

WATER LEVELS N/A DATE/TIME Start: 1400  3/05/2009   LOGGER :  J. Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEP6-SS06-01-0309 _

_ _ _
0-4 48/48 N/A N/A 0.0 ppm

_ _ _

_ _ _

4__ __ VEP6-SB06-46-0309 __

_ _ _

_ _ _
4-8 48/48 N/A N/A 0.0 ppm

 _ _ _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP6-SO06

  MINERALOGY.

LOCATION : VE-PI-6

SOIL BORING LOG

DATE: 3/05/09

End: 1445 3/05/2009

0-1' bgs SILTY SAND (SM), brown (10YR 5/3), dry, 
loose, fine grained sand, some silt, cohesive, non-
plastic, few organics

1-3' bgs SANDY SILT (ML), very dark brown (10YR 
3/1), stiff, some fine to medium grained sand, 
cohesive, non-plastic

DRILLING METHOD AND EQUIPMENT USED : DPT 6610 DT

3-16' bgs SAND (SW), strong brown (7.5YR 5/6), 
moist, dense, fine to coarse grained sand, few fines

8 __ __ __

_ _ _

_ _ _
8-12 48/48 N/A N/A 0.0 ppm

_ _ _

_ _ _

12__ __ __

_ _ _

_ _ _
12-16 48/48 N/A N/A 0.0 ppm

_ _ _

_ _ _

16__ __ __

_ _ _

_ _ _
16-20 46/48 N/A N/A 0.0 ppm

_ _ _

_ _ _

20__ __ __

_ _ EOB = 20' bgs _
Refusal

_ _ _

 _ _ _

_ _ _

24 __

   Sampler Signature: J. Myers Date: 3/5/2009

16-20' bgs CLAYEY SAND (SC), brown (7.5YR 
4/4), moist, dense, fine to coarse grained sand, 
some fines, cohesive, low plasticity

Page 5 of 8



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  3/5/2009

SOP(s) used (refer to SOP log)?

All appropriate SOPs were followed.

Were all requirements of the SOP(s) (above) met?  Yes

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEP6-SO06

LOCATION : VE-PI-6

Page 6 of 8



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER: P. Sunny Humid/ Cloudy ~75°F DRILLING CONTRACTOR : JFA

WATER LEVELS : DATE/TIME Start: 1145   LOGGER :  J. Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEP-SS07-01-0309 1200 _

_ _ _
0-4 48/48 0.0 ppm

_ _ _

_ _ _
VEP6-SB07-46-0309 1210

4__ __ VEP6-SB07P-46-0309 __

_ _ _

_ _ _
4-8 48/48 0.0 ppm

 _ _ _

_ _ _
6-17.5' bgs SILTY SAND (SW), strong brown 
(7.5YR 5/6), moist, dense, fine to medium grained 
sand few fines

0-2' bgs SANDY SILT (ML), dark brown (10YR 3/3), 
dry, soft, non-cohesive, non-plastic, few fine 
grained sand

2-6' bgs SAND (SW), Strong brown (7.5YR 4/6), 
moist, dense, non-cohesive, non-plastic, fine to 
coarse grained sand, few fines

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP6-SO07

LOCATION : VE-PI-6

SOIL BORING LOG

DATE: 3/5/09

End: 1230

DRILLING METHOD AND EQUIPMENT USED : DPT 6610 DT

8 __ __ __

_ _ _

_ _ _
8-12 48/48 0.0 ppm

_ _ _

_ _ _

12__ __ __

_ _ _

_ _ _
12-16 48/48 0.0 ppm

_ _ _

_ _ _

16__ __ __

_ _ _

_ _ _
16-20 40/48 0.0 ppm

_ _ _

_ _ _

20__ __ __

_ _ _
20-22 24/24 0.0 ppm

_ _ _

 _ _ _
EOB=22' BGS

_ _ Refusal _

24 __

   Sampler Signature: J. Myers Date:

17.5-22' bgs SAND (SW), very pale brown (10YR 
8/2), moist, medium dense/loose, fine to coarse 
grained sand, few fines

sand, few fines

3/5/2009

Page 7 of 8



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  3/5/2009

SOP(s) used (refer to SOP log)?

All appropriate SOPs were followed.

Were all requirements of the SOP(s) (above) met? Yes

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEP6-SO07

LOCATION : VE-PI-6

Page 8 of 8



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  H 92  L 74, windy, partly cloudy DRILLING CONTRACTOR :  CH2M HILL 

WATER LEVELS :  ---  DATE/TIME START : 4/20/09; 1000    LOGGER :  D. Whitaker 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ 0-0.5' 0.5 HA1 _ _

0.5 _ _ _

_ _ Surface Soil Description recorded 4/20/09 _
Sample Collected

__ __ VEP7-SS23-0H-0409  @1010 __

_ _ _

_ _ _

 _ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

   Sampler Signature: D. Whitaker Date: 4/20/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO23

  MINERALOGY.

LOCATION : VE-PI-7

SOIL BORING LOG

DRILLING METHOD AND EQUIPMENT USED :  Hand auger  

SILTY SAND (SM), dark brown, dry, fine sand, 
loose, fine sand ~80%, silt ~20%

Black material (dry) - possible staining and 
odor detected

PID reading 5.7 ppm

DATE:  4/20/09 & 4/23/09

END :  4/23/09; 1138 

Page 1 of 47



PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  H 94  L 74 DRILLING CONTRACTOR :  Jaca & Sierra Inc.  

WATER LEVELS :  --- DATE/TIME START : 4/20/09; 1000    LOGGER :  D. Whitaker  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 0.0 0.0 _

_ _ Return 4/23/09 _

0.5 _ _ _

_ _ _

1 __ 0-2' 0.2 SS-1 __ __

_ _ _

_ _ _

 _ _ _

_ _ _

2 __ __ __
@ 2.2'

_ _ 0.0 0.0 0.0 _

_ _ @ 2.6' _
0.0 0.0 0.0

_ _ _
@ 3.0'

_ _ 0.0 0.0 0.0 _

3 __ 2-4' 1.4 SS-2 __ @ 3.3' __
0.0 0.0 0.0

_ _ _

_ _ _
No odor observed

_ _ _

_ _ _

4 __ __ __
@ 4.2'

_ _ 0.1 0.0 0.0 _

_ _ @ 4.6' _
0.1 0.0 0.0

_ _ _
VEP7-SB23-46-0409 @1145 on 4/23/09

_ _ _
@ 5.0'

5 __ 4-6' 1.2 SS-3 __ 0.2 0.0 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: D. Whitaker Date:

13-11-16-19
(27)

5.2-6.0' bgs No recovery

4/23/2009

  MINERALOGY.

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO23

LOCATION : VE-PI-7

SOIL BORING LOG

DATE:  4/20/09 & 4/23/09

END :  4/23/09; 1138 

DRILLING METHOD AND EQUIPMENT USED :  Tripod with slidehammer/ cathead

2.0-3.4' bgs SILTY SAND (SW-SM),  medium 
brown, dry, medium dense

1-3-3-5

0-0.2' bgs SILTY SAND (SW-SM), medium brown, 
dry, loose, ~5% fine sub angular to subrounded 
gravel

0.2-2' bgs No recovery No odor observed

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

4.0-4.2' bgs SILTY SAND (SW-SM), medium 
brown, dry, loose, 

4.2'-5.2' bgs SILTY SAND (SM), medium to dark 
brown, dry, dense

6-7-9-9
(16)

3.4'-4.0' bgs No recovery

Page 2 of 47



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  4/20/09 & 4/23/09

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.  

Were all requirements of the SOP(s) (above) met?  Yes.  

4/20/2009

0915

1000

1010

1030

1040

1100

4/23/09

1119

1138

1145

1150

VEP7-SO23

LOCATION : VE-PI-7

DSW/JMA collect equip. blank VEP7-FB01-042009 using DI water by Fischer Scientific Lot 085167 to fill SS bowl holding SS auger spoon and pouring 

directly into sample containers (full suite).

Move to first location SS23 - beginning at south and will work toward north. First drum area has 3 drums and 1 sample will be collected. 

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

Complete slidehammer sampling from 0-6' bgs.

Sample VEP7-SS23-OH-0409 collected from 0-0.5' bgs in center of staked drum area.

Sample VEP7-SS24-OH-0409 collected from 0-0.5' bgs in the south center half of the 7 drum area.

Sample VEP7-SS25-OH-0409 collected from 0-0.5' bgs on the northern half of the 7 drum area.

Pack up and leave PI-7.  Take samples to be packed and FedEx.

This sample collected in AREA 5

Collect sample VEP7-SB23-46-0409.  Encores collected from 4.3-4.5', other samples are composited 4.0'-5.2'.

Jaca and Sierra take down equipment for the day and pack up.

Start slidehammer from 0-6' bgs.
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  Overcast 85°F DRILLING CONTRACTOR :  Jaca and Sierra 

WATER LEVELS :  N/A  DATE/TIME START :  4/20/09; 1015   LOGGER :  A. Luna 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ PID reading 4.7 ppm _
VEP7-SS24-0H-0409 on 4/20/09 @1030

_ _ _

0.5 _ _ Return 4/28 for Subsurface _

_ _ _

1 __ 0-2 15/24 --- __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

2 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ 0.0 _

3 __ 2-4 13/24 --- __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ 0.0 __
VEP7-SB24-46-0409 on 4/28/09

_ _ _

_ _ _

_ _ _

_ _ _

5 __ 4-6 15/12 --- __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __ 0.0

Date:

12-13-13-14

28-13-13-28

SOIL BORING LOG

DATE:  4/20/09 & 4/28/09

END :  4/28/09  1030

DRILLING METHOD AND EQUIPMENT USED :  140# Slidehammer and Hand auger (0-6")  

0-0.5' bgs SILTY SAND (SM), medium brown to 
dark brown, dry, loose, ~80% fine sand, 20% silt

0.5-2.5' bgs SILTY SAND (SM), brown (10YR), dry, 
loose, fine to coarse grained sand, few fine grained 
angular gravel

2.5'-12' bgs SILTY SAND (SM-SC), mottled black 
with white, rust colored nodules, very dark brown 
(5YR), dry, dense, fine to coarse grained sand with 
silt, minerals intact, iron rusting out, no gravel - 
reddening down, fining down.

1-3-4-11

   Sampler Signature: Antonio Luna 4/28/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO24

  MINERALOGY.

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  Overcast 85°F 8-11kts. West DRILLING CONTRACTOR :  Jaca and Sierra 

WATER LEVELS :  N/A DATE/TIME START :  4/20/09; 1015   LOGGER :  A. Luna  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
6 0.0

_ _ _

_ _ _

_ _ _

_ _ _

7 __ 6-8 18/24 --- __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

8 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

9 __ 8-10 24/24 --- __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

10 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

11 __ 10-12 13/24 --- __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _
EOB - 12'

12 __ Refusal

Date:

DRILLING METHOD AND EQUIPMENT USED :  140# Slidehammer 

24-18-18-25

34-24-24-40

33-34-33-44

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO24

LOCATION : VE-PI-7

SOIL BORING LOG

DATE:  4/20/09 & 4/28/09

END :  4/28/09  1030

   Sampler Signature: Antonio Luna 4/28/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed. 

Were all requirements of the SOP(s) (above) met?  Yes.  

4/20/2009

0915

1000

1010

1030

1040

1100

4/28/09 A. Luna returns

DATE:  4/20/09 & 4/28/09

Sample VEP7-SS23-OH-0409 collected from 0-0.5' bgs in center of staked drum area.

Sample VEP7-SS24-OH-0409 collected from 0-0.5' bgs in the south center half of the 7 drum area.

Sample VEP7-SS25-OH-0409 collected from 0-0.5' bgs on the northern half of the 7 drum area.

Pack up and leave PI-7.  Take samples to be packed and FedEx.

This sample collected in AREA 4

DSW/JMA collect equip. blank VEP7-FB01-042009 using DI water by Fischer Scientific Lot 085167 to fill SS bowl holding SS auger spoon and pouring 

directly into sample containers (full suite).

Move to first location SS23 - beginning at south and will work toward north. First drum area has 3 drums and 1 sample will be collected. 

As per John Swenfurth:  Due to hammer weight the refusal count is now @ 30 blow counts.  If 3 counts in a row are at or above 30 it is considered refusal. 

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEP7-SO24

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  Overcast w/ RAs 10-15kts. DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  DATE/TIME START :  4/21/09  1035   LOGGER :  D. Whitaker 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ PID reading 2.4 ppm _
VEP7-SS25-0H-0409 on 4/20/09 @ 1040

_ _ _

0.5 _ _ 1.4 _

_ _ _

1 __ 0-2 12/24 --- __ __

_ _ _

_ _ _

 _ _ 2.4 _

_ _ _

2 __ __ 0.0 __
VEP7-SB25-23-0409 on 4/28/09

_ _ _

_ _ _

_ _ _

_ _ _

3 __ 2-4 12/24 --- __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ 4-6 18/24 --- __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

Date:

28-22-27-30

1-1-5-2

0-0.5' bgs SILTY SAND (SM), medium brown to 
dark brown, dry, loose, fine sand ~ 70%, silt (fines), 
~25%, medium sand ~5%

0.5-8' bgs SILTY SAND (SM), dark brown (7.5YR), 
dry, dense, fine to medium gravel sand, some black 
particles, white particles, some rust color

DRILLING METHOD AND EQUIPMENT USED :  Slidehammer 140# and Hand auger (0-6")  

SOIL BORING LOG

DATE:  4/21/09   & 4/28/09

END :  4/28/09  1415  

11-18-19-23

   Sampler Signature: Antonio Luna 4/28/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO25

  MINERALOGY.

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  Overcast 90°F 10-15kts. SW DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A DATE/TIME START :  4/21/09  1035   LOGGER :  A. Luna  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
6

_ _ _

_ _ _

_ _ _

_ _ _

7 __ 6-8 24/24 --- __ __

_ _ _

_ _ _

 _ _ _

_ _ _

8 __ __ __

_ _ EOB=8' bgs _
Refusal

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date:

30-30-26-35

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO25

LOCATION : VE-PI-7

SOIL BORING LOG

DATE:  4/21/09   & 4/28/09

END :  4/28/09  1415 

DRILLING METHOD AND EQUIPMENT USED :  140# Slidehammer 

4/28/2009

  MINERALOGY.

   Sampler Signature: Antonio Luna
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE: 4/21/09 & 4/28/09

SOP(s) used (refer to SOP log)?   

Were all requirements of the SOP(s) (above) met?  No.

4/20/2009

0915

1000

1010

1030

1040

1100

4/28/09 A. Luna and D. Whitaker Return

VEP7-SB25-23-0409 Collected in one foot interval below the elevated PID reading (2.4 ppm)

VEP7-SB25-46-0409 Collected, sent to lab, but later cancelled

Sample VEP7-SS23-OH-0409 collected from 0-0.5' bgs in center of staked drum area.

Sample VEP7-SS24-OH-0409 collected from 0-0.5' bgs in the south center half of the 7 drum area.

Sample VEP7-SS25-OH-0409 collected from 0-0.5' bgs on the northern half of the 7 drum area.

Pack up and leave PI-7.  Take samples to be packed and FedEx.

This sample collected in AREA 4

DSW/JMA collect equip. blank VEP7-FB01-042009 using DI water by Fischer Scientific Lot 085167 to fill SS bowl holding SS auger spoon and pouring 

directly into sample containers (full suite).

Move to first location SS23 - beginning at south and will work toward north. First drum area has 3 drums and 1 sample will be collected. 

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEP7-SO25

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  Overcast 90°F 10-15kts. South DRILLING CONTRACTOR :  Jaca & Sierra & 5/13/09

WATER LEVELS :  N/A  DATE/TIME START :  4/21/09; 0810    LOGGER :  A. Luna 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0 0.0 0.0

_ _ VEP7-SS26-0H-0409 _
VEP7-SS26P-0H-0409

_ _ Collected 4/21/09 @0820 _

0.5 _ _ _

_ _ _

1 __ 0-2 12/24 --- __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

2 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ 2-4 11/24 --- __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ 0.0 __

_ _ _

_ _ VEP7-SB26-46-0409  on 4/28/09 _
1505

_ _ VEP7-SB26-46-0509 on 5/13/09 for VOCs _
1104

_ _ Note: VOCs did not arrive to the lab  on time _
and had to be resampled.

5 __ 4-6 --- __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

Date:

0.5-6' bgs SILTY SAND (SM), strong brown (7.5YR 
5/6) dry, dense, fine to coarse grained sand, non 
plastic, non cohesive, minor mica minerals, mostly 
unrecognizable, some plagioclase(?), no odor5-14-18-19

18-20-22-22

15-10-14-14
10-10-8-8

SOIL BORING LOG

DATE:  4/21/09 & 4/28/09

END :  5/13/09  1143  

DRILLING METHOD AND EQUIPMENT USED :  140# Slidehammer and Hand auger (0-6")  

0-0.5' bgs SILTY SAND (SM), medium to dark 
brown, moist, loose, ~ 85% fine to medium, ~15% 
fines, strange odor detected

Antonio Luna   Sampler Signature: 5/13/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO26

  MINERALOGY.

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  80°F Humid and RA 10-15kts. DRILLING CONTRACTOR :  Jaca & Sierra & 5/13/09

WATER LEVELS :  N/A DATE/TIME START :  4/21/09; 0810    LOGGER :  A. Luna  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
6

_ _ _

_ _ 0.0 _

_ _ _

_ _ _

7 __ 6-8 18/24 --- __ __

_ _ _

_ _ _

 _ _ _

_ _ _

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

9 __ 8-10 20/24 --- __ __

_ _ _

_ _ _

_ _ _

_ _ _

10 __ __ __

_ 8-10.5 --- _ _

_ _ _

_ _ EOB=10.5' bgs _
Refusal

_ _ _

11 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

12 __

Date:

10-10-8-10

6-10.5' bgs SILTY SAND (SM), strong brown 
(7.5YR 5/6) dry, dense, non plastic, non cohesive, 
fine to coarse grained sand, minor minerals, mica, 
plagioclase, no odor

14-18-25-33

50/6

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO26

LOCATION : VE-PI-7

SOIL BORING LOG

DATE:  4/21/09 & 4/28/09

END :  5/13/09  1143  

DRILLING METHOD AND EQUIPMENT USED :  CME 72 HSA w/ 2-1/4 ID HSA SS Sampler & 140# Hammer 

  MINERALOGY.

   Sampler Signature: Antonio Luna 5/13/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  4/21/09; 4/28/09; 5/13/09

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.   

Were all requirements of the SOP(s) (above) met?  Yes.  

                                     VEP7-SS26P-OH-0409, surface soil samples.

0830                            Location is staked and backfilled with residual soil.  *Note:  Soil samples are collected by first taking encores directly from the bottom of the

                                     auger bucket.  The rest of the soil is placed in a SS bowl. A SS spoon is used to composite the soil which is then placed in the glass sample jars.  

                                     This is the procedure for SS sampling at PI-7.  *Note:  Sample locations SS26/SS27/SS28 located in the 21 drum area directly N of the 7 drum 

                                     area.  The samples will be collected linearly across the area with 26 being the most SE, with 27 being NW of 26 by ~ 6' then SS28 being ~6' NW

                                     of SS27.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEP7-SO26

LOCATION : VE-PI-7

4/21/2009

0820/0825 (dupe)   J. Acaron uses hand auger to auger 0-0.5' bgs.  D. Whitaker takes PID reading and collects sample VEP7-SS26-OH-0409 and duplicate sample  

This sample collected in AREA 3

4/28/09 collected SB

5/13/09 Returned to sample VOCs

Page 12 of 47



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  80°F Humid 5-15kts. DRILLING CONTRACTOR :  Jaca & Sierra & 5/13/09

WATER LEVELS :  N/A  DATE/TIME START :  4/21/09  1530    LOGGER :  A. Luna 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 0.0 0.0 _
VEP7-SS27-0H-0409

_ _ 04/21/09 @0845 _

0.5 _ _ _

_ _ _

1 __ 0-2 12/24 --- __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

2 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ 2-4 18/24 --- 27-23-23-24 __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ 0.0 __

_ _ _

_ _ 1610 _

_ _ _

_ _ VEP7-SB27-46-0509 on 5/13/09 for VOCs _
0955

5 __ 4-6 21/24 --- 23-28-11-8 __ Note: VOCs did not arrive to the lab  on time __
12-10-10-8 and had to be resampled.

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

Date:

DATE:  4/21/09 & 4/28/09

END :  5/13/09  1037  

DRILLING METHOD AND EQUIPMENT USED :  Slidehammer w/ 140# hammer and Hand auger  

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO27

LOCATION : VE-PI-7

SOIL BORING LOG

  MINERALOGY.

0-0.5' bgs  SILTY SAND (SM), medium to dark 
brown, moist, loose, ~85% fine to medium sand, 
~15% fines, fine gravel sized hard black material 
from 0.2-0.5' bgs, strange odor detected

7-26-22-26

0.5-6' bgs  SILTY SAND (SM), strong brown, dry, 
loose, non plastic, non cohesive, fine to medium 
grained sand, no odor

VEP7-SB27-46-0409  04/28/09

   Sampler Signature: Antonio Luna 5/13/2009
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  80°F Humid 5-15kts. DRILLING CONTRACTOR :  Jaca & Sierra & 5/13/09

WATER LEVELS :  N/A DATE/TIME START :  4/21/09  1530   LOGGER :  A. Luna  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
6

_ _ _

_ _ _

_ _ _

_ _ _

7 __ 6-8 12/24 --- 7-6-7-10 __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

9 __ 8-10 20/24 --- 14-18-20-22 __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

10 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

11 __ 10-12 24/24 --- 22-24-28-45 __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _
EOB = 12' bgs

12 __ Refusal

Date:

6-12' bgs  SAND (SW), yellowish red (5YR 5/6), 
dry, med. dense, fine to medium grained sand, few 
coarse grained sand, few silt, some mica, 
plagioclase feldspar, rounded iron oolites

END :  5/13/09  1037 

DRILLING METHOD AND EQUIPMENT USED :  CME 72 HSA w/ SS Sampler @ 140# hammer 

5/13/2009

  MINERALOGY.

   Sampler Signature: Antonio Luna

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO27

LOCATION : VE-PI-7

SOIL BORING LOG

DATE:  4/21/09 & 4/28/09
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  4/21/09; 4/28/09; 5/13/09

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.   

Were all requirements of the SOP(s) (above) met?  Yes.  

4/28/09 collected SB

5/13/09 Returned to sample VOCs

4/21/09 0845     J. Acaron uses hand auger to auger 0-0.5' bgs.  D. Whitaker takes PID readings and collects sample VEP7-SS27-OH-0409 surface soil sample.

0850     Location is staked and backfilled with residual soil.

This sample collected in AREA 3

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEP7-SO27

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  Partly cloudy, Humid 90°F DRILLING CONTRACTOR :  Jaca & Sierra 5/13/2009

WATER LEVELS :  N/A  DATE/TIME START :  4/21/09  0910    LOGGER :  A. Luna 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 0.0 0.0 _
VEP7-SS28-0H-0409 @ 0910 on 4/21/09

_ _ _

0.5 _ 0-2 19/24 --- 4-11-14-18 _ _

_ _ _

1 __ __ 20.1 __

_ _ _

_ _ _

 _ _ _

_ _ VEP7-SB28-24-0409 * @1637 on 4/28/09 _
VEP7-SB28P-24-0409 on 4/28/09

2 __ __ 30.9 __

_ _ 45.9 _
VEP7-SB28-24-0509 @0930 on 5/13/09

_ _ VEP7-SB28P-24-0509 on 5/13/09  for VOCs _

_ _ 2.3 _

_ _ _
13.8

3 __ 2-4 12/24 --- 16-18-18-21 __ __
Note: VOCs did not arrive to the lab  on time

_ _ and had to be resampled. _

_ _ _

_ _ _

_ _ _

4 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ 4-6 14/24 --- 15-13-16-23 __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __ 0.0

Date:

DRILLING METHOD AND EQUIPMENT USED :  Tripod 140# Slidehammer and Hand auger   

5.5-5.7' bgs  GRAVEL (GW), dry, loose, angular-
sub angular, fine to coarse grained gravel, gravel is 
diorite

5.7'-8.9' bgs  SILTY SAND (SM), reddish brown, 
dry, dense, non plastic, non cohesive, fine to 
medium grained sand, very consolidated, minerals 
evident

0-0.5' bgs  SILTY SAND (SM), medium to dark 
brown, moist, loose, ~85% fine to medium sand, 
~15% fines, fine gravel size black hard material 
found @ ~0.5-0.5' bgs., strange odoer detect

0.5-5.5' bgs  SILTY SAND (SM),  reddish brown, 
dry, dense, fine to medium grained sand, black 
material mottled through

SOIL BORING LOG

DATE:  4/21/09; 4/28/09

END :  5/13/09; 0940

   Sampler Signature: Antonio Luna 5/13/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO28

  MINERALOGY.

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  Partly Cloudy, Humid 90°F DRILLING CONTRACTOR :  Jaca & Sierra 5/13/2009

WATER LEVELS :  N/A DATE/TIME START :  4/21/09  0910    LOGGER :  A. Luna  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
6

_ _ 0.0 _

_ _ _

_ _ _

_ _ _

7 __ 6-8 16/24 --- 16-17-23-30 __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

8 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

9 __ 8-10 --- 25-50/5 __ EOB = 9' bgs __
Refusal

_ _ _

_ _ _

_ _ _

_ _ _

10 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

__

Date:

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO28

LOCATION : VE-PI-7

SOIL BORING LOG

DATE:  4/21/09; 4/28/09

END :  5/13/09; 0940

DRILLING METHOD AND EQUIPMENT USED :  140# Slide Hammer   

  MINERALOGY.

rock, sampler head returns quartz diorite
8.9' - 9' bgs Drillers report a boulder or other large

   Sampler Signature: Antonio Luna 5/13/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  4/21/09; 4/28/09; 5/13/09

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.   

Were all requirements of the SOP(s) (above) met?  Yes.  

0915     Backfill and stake boring location - residual soil used to backfill.

5/13/09 SB resampled for VOCs only

This sample collected in AREA 3

4/28/09 SB sample collected

4/21/2009

0910     J. Acaron uses hand auger to auger 0-0.5' bgs.  D. Whitaker takes PID readings and collects sample.  VEP7-SB28-OH-0409.  Surface soil sample.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEP7-SO28

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  Cloudy (overcast) 85°F 3-8kts. NW DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A  DATE/TIME START :  4/21/09  0940   LOGGER :  A. Luna 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 0.0 0.0 _
VEP7-SS29-0H-0409 4/21/09 @ 0945

_ _ _

0.5 _ _ _

_ _ _

1 __ 0-2 10/24 --- 2-14-16-22 __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

2 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ 2-4 14/24 --- 19-18-23-32 __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ 0.0 __

_ _ _

_ _ _

_ _ VEP7-SB29-46-0409 @1525 4/29/09 _

_ _ _

5 __ 4-6 --- 30-37-41-39 __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __ 0.0 EOB = 6'   Refusal

Date:

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO29

LOCATION : VE-PI-7

SOIL BORING LOG

DATE:  4/21/09 & 4/29/09

END :  4/29/09  1059  

0-0.5' bgs  SILTY SAND (SM), medium to dark 
brown, moist, loose, ~85% fine to medium sand, 
~15% fines, black hard material (gravel sized) at 
surface

0.5-1' bgs DIORITE cobble

  MINERALOGY.

DRILLING METHOD AND EQUIPMENT USED :  140# Slide hammer w/ Tripod  

1-6' bgs  SILTY SAND (SM), dark brown to black, 
dry, very dense, fine to medium grained sand, no 
odor

To complete to depth of 6' and get a sample, 
hole was colocated 0.5' North.

   Sampler Signature: Antonio Luna 4/29/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  4/21/09 & 4/29/09

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.  

Were all requirements of the SOP(s) (above) met?  Yes.  

0940

0945

0950

4/29/09 SO29 was co-located 0.5' North of sample location due to sampler being stuck.

This sample collected in AREA 2

Move to 20 drum area directly North of 21 drum area.  Three samples will be collected within this area - SS 29, SS 30, SS 31 surface soil samples.

J. Acaron uses the hand auger to auger 0-0.5' bgs.  D. Whitaker takes PID readings then collects sample VEP7-SS29-OH-0409 surface soil sample.

Auger hole is staked and backfilled with residual soil.  Note:  SS29 is the SE most sample within the 20 drum triangle area with SS30 being ~5-6' NW of 

SS29 and SS31 being ~5-6' NW of SS30.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEP7-SO29

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  Overcast 85°F Humid 3-5kt. NE DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A  DATE/TIME START :  4/21/09  1030   LOGGER :  A. Luna 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 0.0 0.0 _
VEP7-SS30-0H-0409

_ _ 1030 on 4/21/09 _

0.5 _ _ 0.0 _

_ _ _

1 __ 0-2 8/24 --- 5-17-24-13 __ __
0.0

_ _ _

_ _ _

 _ _ _

_ _ _

2 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ 2-4 8/24 --- 16-22-26-28 __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ 0.0 __
VEP7-SB30-45H-0409 1644

_ _ 4/29/2009 _

_ _ _

_ _ _

_ _ _

5 __ 4-6 --- 30-33-37 __ __

_ _ _

_ _ _

 _ _ _
EOB = 5.5' bgs

_ _ Refusal _

6 __

Date:

DRILLING METHOD AND EQUIPMENT USED :  140# Slide Hammer  

SOIL BORING LOG

DATE:  4/21/09 & 4/29/09

END :  4/29/09  1634  

0-0.5' bgs  SAND WITH SILT  Medium to dark 
brown, moist, loose, ~85% fine to medium sand, 
~15% fines, black tar-like low viscosity material on 
ground surface, black hard gravel shaped material 
below surface 

0.5-5.5' bgs  SANDY SILT (ML), brown, dry, dense, 
non cohesive, non plastic, fine to medium grained 
sand, appreciable fines

   Sampler Signature: Antonio Luna 4/29/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO30

  MINERALOGY.

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  4/21/09 & 4/29/09

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.  

Were all requirements of the SOP(s) (above) met?  Yes.  

1030

1035 Auger hole is staked and backfilled with residual soil.

4/29/09 return to collect SB

4/21/09

J. Acaron uses the hand auger to auger 0-0.5' bgs.  D. Whitaker takes PID readings and collects sample VEP7-SS30-OH-0409, surface soil sample.  

This sample collected in AREA 2

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEP7-SO30

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  Overcast 85°F Humid 5-8kts. DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A  DATE/TIME START :  4/21/09  1045    LOGGER : D Witaker/A Luna 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.2 0.0 0.0

_ _ VEP7-SS31-0H-0409 @1045 on 4/21/09 _

_ _ _

_ _ _

_ _ _

1 __ 0-2 5-17-19-23 __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

2 __ __ 0.0 __
1604

_ _ 4/29/2009 _

_ _ _

_ _ _

_ _ _

3 __ 2-3.5 34-35-38 __ 0.0 __

_ _ _

_ _ _

_ _ _
EOB=3.5' bgs

_ _ Refusal _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date:

DRILLING METHOD AND EQUIPMENT USED :  140# Slide Hammer and Hand Auger  

SOIL BORING LOG

DATE:  4/21/09 & 4/29/09

END :  4/29/09  1604  

0-0.5' bgs  SILTY SAND (SM), medium to dark 
brown, moist, loose, ~85% fine to medium grained 
sand, ~15% fines, black tar-like low viscosity 
material at surface, black hard gravel shaped 
material below surface

0.5-3.5' bgs  SILTY SAND (SM), dark brown, dry, 
very dense, fine to medium grained sand, no odors

VEP7-SB31-23H-0409

   Sampler Signature: Antonio Luna 4/29/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO31

  MINERALOGY.

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  4/21/09 & 4/29/09

SOP(s) used (refer to SOP log)?  

Were all requirements of the SOP(s) (above) met?  No

1045

MSD.

1050 Auger hole is staked and backfilled with residual soil.

4/29/09

This sample was inadvertently collected from 2 - 3.5 ft bgs, instead of 1.5 to 2.5 ft bgs.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEP7-SO31

LOCATION : VE-PI-7

4/21/09

J. Acaron uses the hand auger to auger 0-0.5' bgs.  D. Whitaker takes PID readings and then collects sample VEP-7-SS31-OH-0409 as well as a MS/

SB31 sample taken at 2-3.5' bgs due to refusal. 

This sample collected in AREA 2
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  Overcast, Possible rain 3-5kts. S DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A  DATE/TIME START :  4/22/09  0900   LOGGER : D. Whitaker, A. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 0.0 0.0 _
VEP7-SS32-0H-0409

_ _ 0900 on 4/22/09 _

0.5 _ _ _

_ _ _

1 __ 0-2 0/24 --- 1-1-2-1 __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

2 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ 2-4 10/24 --- 3-13-13-11 __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ 0.0 __
VEP7-SB32-46-0409

_ _ 0805 4/30/2009 _

_ _ _

_ _ _

_ _ _

5 __ 4-6 12/24 --- 42-37-34 __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _
0.0

6 __ EOB = 6'  Refusal

Date:

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO32

LOCATION : VE-PI-7

SOIL BORING LOG

DATE:  4/22/09 & 4/30/09

END :  4/30/09  0805  

0-0.5' bgs  SAND (SW), medium brown, dry, loose, 
fine to coarse sand, with fine to medium grained 
angular gravel

0.5-0.7' bgs ANDESITE PORPHERY  medium 
phenocrysts of plagioclase, light greenish gray 
(GREY1 7/1), soft, weathered

  MINERALOGY.

DRILLING METHOD AND EQUIPMENT USED :  140#  

   Sampler Signature: Antonio Luna

0.7-6' bgs  SILTY SAND (SM), dark reddish brown 
(5YR 2.5/2), dry, medium dense, fine to medium 
grained sand, non plastic, non cohesive

4/30/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  4/22/09 & 4/30/09

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.   

Were all requirements of the SOP(s) (above) met?  Yes.  

0900

0910

4/23/09

0800

4/30/09

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEP7-SO32

LOCATION : VE-PI-7

Move to 114 drum area north of the 20 drum area.  Six surface soil samples (SS32-SS37) will be collected within this area.  J. Acaron uses the SS hand 

auger to auger 0-0.5'.  D. Whitaker takes PID readings and collects sample VEP7-SS32-OH-0409.

Auger hole is backfilled with residual soil and staked.

This sample collected in AREA 1

Tony  Luna/FTL decided all the locations will be sampled, even though this location doesn't have odor, black material, or PID hits.

collect SB
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  Overcast w/ possible rain 85°F 5-7kts. DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A  DATE/TIME START :  4/22/09  0910    LOGGER :  A. Luna 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 0.0 0.0 _
VEP7-SS33-0H-0409 4/22/09  @ 0915

_ _ _

0.5 _ _ _

_ _ _

1 __ 0-2 8/24 --- 1-2-3-8 __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

2 __ __ 0.0 __
VEP7-SB33-24-0409  4/30/09

_ _ 0840 _

_ _ _

_ _ 1.2 _

_ _ _

3 __ 2-4 12/24 --- 16-16-23-26 __ 10.13 __

_ _ _

_ _ _

_ _ 6.8 _

_ _ _

4 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ 4-6 18/24 --- 23-27-29-32 __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __ 0.0

Date:

DATE:  4/22/09 & 4/30/09

END :  4/30/09  0848  

0-0.5' bgs  SAND (SW), medium brown, dry, loose, 
fine to coarse grained sand, with fine to medium 
grained angular gravel

DRILLING METHOD AND EQUIPMENT USED :  140# Hammer  

0.5-4' bgs  SILTY SAND (SM), light gray (2.5YR 
7/1) dry, loose, fine to medium grained sand

4-6' bgs  SILTY SAND (SM), yellowish red (5YR 
4/6), dry, dense, non plastic, non cohesive, fine to 
coarse grained sand, white plagioclase crystals, 
very weathered

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO33

LOCATION : VE-PI-7

SOIL BORING LOG

   Sampler Signature: Antonio Luna 4/30/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  4/22/09 & 4/30/09

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.  

Were all requirements of the SOP(s) (above) met?  Yes.  

0915

0920

4/23/09

0800

4/30/09

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEP7-SO33

LOCATION : VE-PI-7

This is the 2nd surface soil location within the 114 drum area.  J. Acaron uses the hand auger to auger 0-0.5' bgs.  D. Whitaker takes PID readings and

collects sample VEP7-SS33-OH-0409.

Auger hole is backfilled with residual soil and staked.

This sample collected in AREA 1

Tony Luna/FTL decided that all the locations will be sampled even though this location doesn't have odor, black material, or PID hit. 

collect SB
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  Overcast, Possible Rain 87°F 5-8kts. DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A  DATE/TIME START :  4/22/09  0925   LOGGER : D. Whitaker/ A. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.2 0.0 0.0 _

_ _ VEP7-SS34-0H-0409 _
VEP7-SS34P-0H-0409

0.5 _ _ 4/22/09 @ 0930 _

_ _ _

1 __ 0-2 8/12 --- 1-1-1-1 __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

2 __ __ 0.0 __

_ _ 0929 4/30/2009 _

_ _ _

_ _ _

_ _ _

3 __ 2-4 10/12 --- 28-23-25-21 __ 12.5 __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ 37.2 __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ 4-6 11/12 --- 15-18-22-28 __ 1.3 __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __ 0.0

Date:

4/30/2009

DRILLING METHOD AND EQUIPMENT USED :  140# Slide Hammer w/ Split Spoon    

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO34

LOCATION : VE-PI-7

SOIL BORING LOG

DATE:  4/22/09; 4/30/09

1.5-12' bgs  SILTY SAND (SM), dark reddish brown 
(5YR 3/4), dry, dense, non plastic, non cohesive, 
fine to coarse grained sand

6' bgs  Soil becomes mottled w/ white clay, dry, non 
cohesive, non plastic, very dense

VEP7-SB34-24-0409

  MINERALOGY.

0-0.5' bgs  SAND (SW), medium brown, dry, loose, 
fine to coarse grained sand, with fine to medium 
grained angular gravel

0.5-1.5' bgs  SILTY SAND (SM), light gray (Gley1 
7/1), dry, loose, fine to medium grained sand

Strange odor detected

   Sampler Signature: Antonio Luna 4/30/2009
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  80°F Rain, Humid 5-15kts.  DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A DATE/TIME START :  4/22/09  0925   LOGGER :  A. Luna  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
6

_ _ _

_ _ _

_ _ _

_ _ _

7 __ 6-8 12/24 --- 15-24-27-38 __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _

8 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

9 __ 8-10 10/24 --- 23-25-32-41 __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

10 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

11 __ 10-12 13/24 --- 37-34-37-38 __ 0.0 __

_ _ _

_ _ _

 _ _ _

_ _ _
EOB = 12' bgs

12 __ Refusal (3x > 30 Blows)

Date:

DATE:  4/22/09; 4/30/09

END : 4/30/09

DRILLING METHOD AND EQUIPMENT USED :  CME 72 2-1/4 ID HSA w/ 140# Slide Hammer 

4/30/2009

  MINERALOGY.

   Sampler Signature: Antonio Luna

10-12' bgs  few weathered in-situ gravel, retains 
shape of minerals, but is no longer cemented - 
minerals are soft

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO34

LOCATION : VE-PI-7

SOIL BORING LOG
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  4/22/09; 4/30/09

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.   

Were all requirements of the SOP(s) (above) met?  Yes.  

4/22/09

0930/0935

collects sample VEP7-SS34-OH-0409 and duplicate sample VEP7-SS34P-OH-0409.

0940 Auger hole is backfilled with residual soil and staked. 

4/30/09

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEP7-SO34

LOCATION : VE-PI-7

This is the 3rd surface soil sample collected within the 114 drum area.  J. Acaron uses the hand auger 0-0.5' bgs.  D. Whitaker takes PID readings and

Collect SB

This sample collected in AREA 1
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  Overcast 87°F Humid, 5-8kts. DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A  DATE/TIME START :  4/22/09; 0945   LOGGER :D. Whitaker/ A. Luna 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 0.0 0.0 _
VEP7-SS35-0H-0409

_ _ 4/22/09 0945 _

0.5 _ _ 0.0 _

_ _ _

1 __ 0-2 6/24 --- 1-2-2-2 __ __

_ _ _

_ _ _

 _ _ _

_ _ _

2 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ 2-4 18/24 --- 3-9-22-23 __ 1.2 __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ 1.4 __
1.7

_ _ _

_ _ _

_ _ _

_ _ _

5 __ 4-6 19/24 --- 21-22-36-28 __ __

_ _ _

_ _ _
1.4

 _ _ VEP7-SB35-46-0409 _
1013 4/30/2009

_ _ _

6 __ 0.0

Date:

DRILLING METHOD AND EQUIPMENT USED :  Tripod Slidehammer w/ 140# Hammer  

SOIL BORING LOG

DATE: 4/22/09 & 4/30/09 

END :  4/30/09

0-0.5' bgs  SAND (SW), medium brown, dry, loose, 
fine to coarse sand with fine gravel, slight odor 
detected, little black soild material

0.5-2.2' bgs  SILTY SAND (SM), strong brown 
(7.5YR4/6), dry, loose, fine to coarse grained sand

2.2-9' bgs  SILTY SAND (SM), greenish gray 
(GREY 1 6/1), dry, med. dense, fine to medium 
grained sand, non plastic, non cohesive

   Sampler Signature: Antonio Luna 4/30/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO35

  MINERALOGY.

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  Overcast 87°F Humid, 5-8kts.  DRILLING CONTRACTOR :  Jaca & Sierra  

WATER LEVELS :  N/A  DATE/TIME START :  4/22/09; 0945   LOGGER :D. Whitaker/ A. Luna 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
6

_ _ _

_ _ _

_ _ _

_ _ _

7 __ 6-8 12/24 --- 13-17-10-22 __ __

_ _ _

_ _ _

 _ _ _

_ _ _

8 __ __ __

_ _ _

_ _ _
8-9 --- 40-50/6

_ _ _

_ _ _

9 __ __ EOB = 9' bgs __
Refusal

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

__

Date:

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO35

LOCATION : VE-PI-7

SOIL BORING LOG

DATE:  4/22/09 & 4/30/09  

END :  4/30/09

DRILLING METHOD AND EQUIPMENT USED :  Tripod Slidehammer w/ 140# Hammer  

  MINERALOGY.

   Sampler Signature: Antonio Luna 4/30/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  4/22/09 & 4/30/09

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.   

Were all requirements of the SOP(s) (above) met?  Yes.   

4/22/09

0945

1000 This is the 5th surface soil sample collected within the 114 drum area.  VEP7-SS36-OH-0409 is collected by D. Whitaker, PID readings taken.

1015 This is the 6th surface soil sample collected within the 114 drum area.  VEP7-SS37-OH-0409 is collected by D. Whitaker, PID readings taken.

* All 0-0.5' boreholes backfilled with residual soil and staked. 

* See logbook for PI-7 for information on locations SS38/SS39.

4/30/09 collec SB

This sample collected in AREA 1

This is the 4th surface soil sample collected within the 114 drum area.  VEP7-SS35-OH-0409 is collected by D. Whitaker, PID readings collected. 

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEP7-SO35

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  87°F Humid 5-8kts. DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A  DATE/TIME START :  4/22/09; 0955   LOGGER : D. Whitaker, A. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 0.0 0.0 _

_ _ VEP7-SS36-0H-0409 @ 1000; 4/22/09 _

0.5 _ _ 1.2 _

_ _ _

1 __ 0-2 12/24 --- 1-1-2-7 __ __

_ _ _

_ _ _

 _ _ _

_ _ _

2 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ 2-4 6/24 --- 33-34-37 __ 0.0 __
VEP7-SB36-23H-0409 4/30/2009

_ _ 1042 _

_ _ 0.0 _
EOB = 3.5' bgs

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date:

Odor detected

DRILLING METHOD AND EQUIPMENT USED :  Slide Hammer w/ 140# Hammer, Hand Auger to 6"  

SOIL BORING LOG

DATE:  4/22/09 & 4/30/09

0-0.5' bgs  SAND (SW), medium brown, dry, loose, 
fine to coarse grained sand, with fine grained 
gravel, trace black solid material

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO36

LOCATION : VE-PI-7

Drillers report large rock at 3.5' bgs. - Went 0.5' 
east but did not find end.

END :  4/30/09

  MINERALOGY.

0.5-3.5' bgs  SILTY SAND (SM), dark brown (7.5YR 
3/3), dry, loose, fine to medium grained sand w/ 
organics

   Sampler Signature: Antonio Luna 4/30/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  4/22/09 & 4/30/09

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.   

Were all requirements of the SOP(s) (above) met?  Yes.  

4/22/09

0945

1000 This is the 5th surface soil sample collected within the 114 drum area.  VEP7-SS36-OH-0409 is collected by D. Whitaker, PID readings taken.

1015 This is the 6th surface soil sample collected within the 114 drum area.  VEP7-SS37-OH-0409 is collected by D. Whitaker, PID readings taken.

* All 0-0.5' boreholes backfilled with residual soil and staked. 

* See logbook for PI-7 for information on locations SS38/SS39.

4/30/2009 Collect SB

VEP7-SO36

LOCATION : VE-PI-7

This sample collected in AREA 1

This is the 4th surface soil sample collected within the 114 drum area.  VEP7-SS35-OH-0409 is collected by D. Whitaker, PID readings collected. 

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  89°F Humid 5-8kts. DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A  DATE/TIME START :  4/22/09  1010    LOGGER : D. Whitaker, A. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 0.0 0.0 _

_ _ VEP7-SS37-0H-0409 _
1010 4/22/09

0.5 _ 0.3? _ _

_ No recovery 0-2' bgs. _ _

1 __ 0-2 0 --- 2-5-3-3 __ __

_ _ _

_ _ _

 _ _ _

_ _ _

2 __ __ 0.0 __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ 2-4 11/24 --- 4-9-15-15 __ __

_ _ _

_ _ _

_ _ _
1.5

_ _ _

4 __ __ 2.0 __

_ _ _

_ _ _

_ _ _

_ _ VEP7-SB37-46-0409 _
1149 4/30/2009

5 __ 4-6 13-13-17-18 __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __ 57.6 ppm

Date:

0-0.5' bgs  SAND (SW), medium brown (0-0.2')/ 
dark brown (0.2-0.5'), dry to moist, loose, organics, 
trace black solid material, fine to coarse sand with 
fine angular gravel.

Slight odor detected

2-4.5' bgs  SILTY SAND (SM), dark brown (7.5YR 
3/3), dry, medium dense, fine to coarse grained 
sand, no odor, few organics

4.5-8' bgs  SILTY SAND (SM), strong brown (7.5YR 
4/6), dry, dense, fine to coarse grained sand, white 
plagioclase particles, black small particles.

SOIL BORING LOG

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO37

DATE:  4/22/09  & 4/30/09

END :  4/30/09  

DRILLING METHOD AND EQUIPMENT USED :  Slide Hammer w/ 140# Hammer, Hand Auger to 6" bgs  

   Sampler Signature: Antonio Luna

  MINERALOGY.

LOCATION : VE-PI-7

4/30/2009
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER:  89°F Humid 5-8kts. DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A DATE/TIME START :  4/22/09  1010    LOGGER :  D. Whitaker, A. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
6

_ _ _

_ _ _

_ _ _
1.2

_ _ _

7 __ 6-8 22-20-22-30 __ __

_ _ _

_ _ 0.0 _

 _ _ _

_ _ _
0.0

8 __ __ EOB = 8' bgs __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date:

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO37

LOCATION : VE-PI-7

SOIL BORING LOG

DATE:  4/22/09  & 4/30/09

END :  4/30/09  

DRILLING METHOD AND EQUIPMENT USED :  Slide Hammer w/ 140# Hammer, Hand Auger to 6" bgs  

  MINERALOGY.

   Sampler Signature: Antonio Luna 4/30/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  4/22/09& 4/30/09

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.   

Were all requirements of the SOP(s) (above) met?  Yes.  

4/22/09

0945

1000 This is the 5th surface soil sample collected within the 114 drum area.  VEP7-SS36-OH-0409 is collected by D. Whitaker, PID readings taken.

1015 This is the 6th surface soil sample collected within the 114 drum area.  VEP7-SS37-OH-0409 is collected by D. Whitaker, PID readings taken.

* All 0-0.5' boreholes backfilled with residual soil and staked. 

* See logbook for PI-7 for information on locations SS38/SS39.

4/30/2009 Collect SB

VEP7-SO37

LOCATION : VE-PI-7

This sample collected in AREA 1

This is the 4th surface soil sample collected within the 114 drum area.  VEP7-SS35-OH-0409 is collected by D. Whitaker, PID readings collected. 

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

Page 39 of 47



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  L 74, H90 Breezy, Mostly Sunny DRILLING CONTRACTOR :  CH2M HILL 

WATER LEVELS :  N/A  DATE/TIME START :  4/22/09  1150    LOGGER :  D. Whitaker 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 0.0 0.0 _
0-0.5 0.5 HA1 (none noted)

_ _ VEP7-SS38-0H-0409 _

0.5 _ _ Strong odor _

_ _ _

1 __ __ 0.0 ppm __
EOB = 1' bgs

_ _ Refusal _

_ _ _

 _ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

   Sampler Signature: D. Whitaker Date:

---
0-0.5' bgs  SAND (SW), fine to coarse with trace 
gravel and black solid material (4/22/09)

0-1' bgs  SAND (SW),  brown (7.5YR 5/3), fine to 
coarse grained sand, few gravel---

4/22/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO38

  MINERALOGY.

LOCATION : VE-PI-7

SOIL BORING LOG

DATE:  4/22/09 

END :  4/22/09  1155  

DRILLING METHOD AND EQUIPMENT USED :  Hand Auger  
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  4/22/09

SOP(s) used (refer to SOP log)?  Yes  

Were all requirements of the SOP(s) (above) met?  Yes  

VEP7-SO38

LOCATION : VE-PI-7

This sample collected in AREA 6

* Please refer to logbook "PI-7/PAOC-P/PAOC-X  Debris/ Drum Removal" for notes on 4-22-09.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  L 74, H 90, breezy, mostly sunny DRILLING CONTRACTOR :  CH2M HILL  

WATER LEVELS :  N/A  DATE/TIME START :  4/22/09  1155    LOGGER :  D. Whitaker 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 0.0 0.0 _
0-0.5' 0.5 HA1 (none noted)

_ _ VEP7-SS39-0H-0409 _

0.5 _ _ Slight odor _

_ _ _

1 __ __ 0 __
EOB = 1' bgs

_ _ Refusal _

_ _ _

 _ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

   Sampler Signature: D. Whitaker Date:

---

DRILLING METHOD AND EQUIPMENT USED :  Hand Auger  

DATE:  4/22/09 

END :  4/22/09  1210  

0-0.5' bgs  SAND (SW),  Fine to coarse grained 
sand, with trace gravel, trace black solid material

0-1' bgs  SAND (SW),  brown (7.5YR 4/3), dry, 
loose, fine to coarse grained sand

4/22/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO39

  MINERALOGY.

LOCATION : VE-PI-7

SOIL BORING LOG
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  4/22/09

SOP(s) used (refer to SOP log)?  Yes.  

Were all requirements of the SOP(s) (above) met?  Yes.  

VEP7-SO39

LOCATION : VE-PI-7

This sample collected in AREA 9

* Please refer to logbook "PI-7/PAOC-P/PAOC-X  Debris/Drum Removal" for notes on 4/22/09.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  80° Humid DRILLING CONTRACTOR :  N/A 

WATER LEVELS :  N/A DATE/TIME START :  0919   LOGGER : A. Luna/ K. Brodtma
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
0919 

_ _ _

_ _ _

_ _ 0.0 ppm _

0.5 __ __ __

_ _ _

_ _ 0945 _

 _ _ _

_ _ _

1 __ __ 0.0 ppm __

_ _ 0959 _

_ _ _

_ _ _

_ _ _
EOB = 1.5' bgs

1.5 __ __ Refusal __

_ _ _

_ _ _

_ _ _

_ _ _

2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date:

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO40

LOCATION : VE-PI-7

SOIL BORING LOG

DATE:  5/1/09 

END :  0954 

DRILLING METHOD AND EQUIPMENT USED :  Hand Auger 

0-0.8' bgs SILTY SAND (SM), very dark grayish 
brown (10YR 3/2) dry, loose, non plastic, non 
cohesive, fine to coarse grained sand, appreciable 
fines, organics, unable to identify minerals in hand 
sample.

VEP7-SS40-0H-0509

  MINERALOGY.

   Sampler Signature: Antonio Luna

0.8-1.5' bgs SAND (SW), dark gray (7.5YR 4/1), 
dry, loose, medium to coarse grained sand, few 
fines, no odor, mineralogy: white plagioclase makes 
up most sand grains, few black minerals, rust 
evident

VEP7-SB40-H1H-0509

VEP7-SB40P-H1H-0509

5/1/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  5/1/09  

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.

Were all requirements of the SOP(s) (above) met?  YES

This sample collected in AREA 7

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEP7-SO40

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  80°F Humid DRILLING CONTRACTOR :  Jaca and Sierra 

WATER LEVELS :  N/A DATE/TIME START :  1524   LOGGER :  A. Luna  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEP7-SS41-0H-0509 _

_ _ _
0-0.5 6" Hand

_ _ _

_ _ _

0.5 __ __ __

_ _ _
N/A -- --

_ _ _
EOB = 0.8'

 _ _ Refusal _

_ _ _

 1 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date:

DRILLING METHOD AND EQUIPMENT USED :  Hand Auger 

--

SOIL BORING LOG

DATE:  4/30/09 

END :  1529 

N/A

0-0.8' bgs SILTY SAND (SM), brown, dry, fine to 
coarse grained sand

   Sampler Signature: Antonio Luna 4/30/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP7-SO41

  MINERALOGY.

LOCATION : VE-PI-7

Page 46 of 47



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  4/30/09  

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.

Were all requirements of the SOP(s) (above) met?  YES

This sample collected in AREA 8

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEP7-SO41

LOCATION : VE-PI-7
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEP8-SS05-01-0209 0845 _
0.0 ppm

_ _ _
0-4 36/48 N/A 0.0 ppm

_ _ _
0.0 ppm

_ _ VEP8-SB05-46-0209 0850 _
0.0 ppm

5 __ __ __
0.0 ppm

_ _ _
4-8 24/48 N/A 0.0 ppm

_ _ _
0.0 ppm

 _ _ _
0.0 ppm

_ _ _
0.0 ppm

0-8"' bgs SILTY SANDY GRAVEL (GW), dark

END : 0900  2/19/2009

N/A

N/A

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

brown (7.5 YR 3/2), dry, non-plastic, non-cohesive,

8"-13' bgs SILTY SAND (SW), light gray (2.5YR
5/4), dry, loose, non-plastic, non-cohesive

DATE: 2/19/09

0730  2/19/2009

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFAWEATHER: 75° overcast, 8-10kt winds

WATER LEVELS : N/A A. Luna

some gravel

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO05

  MINERALOGY.

LOCATION : VE-PI-8

SOIL BORING LOG

0.0 ppm
10  __ __ __

8-12 28/48 N/A 0.0 ppm
_ _ _

0.0 ppm
_ _ _

0.0 ppm
_ _ _

0.0 ppm
_ _ _

12-16 36/48 N/A 0.0 ppm
15 __ __ __

0.0 ppm
_ _ _

0.0 ppm
_ _ _

0.0 ppm
_ _ _

16-20 36/48 N/A 0.0 ppm
_ _ _

0.0 ppm
20 __ __ __

0.0 ppm
_ _ _

0.0 ppm
_ _ _

20-24 44/48 N/A 0.0 ppm
_ _ _

0.0 ppm
_ _ _

0.0 ppm
25 __ __ __

0.0 ppm
_ _ _

24-28 48/48 N/A 0.0 ppm
_ _ _

0.0 ppm
 _ _ _

0.0 ppm
_ _ _

28-32 48/48 N/A 0.0 ppm
30  __

   Sampler Signature: Date:

N/A

N/A

16-21' bgs SILTY SAND (SW), light brownish

N/A

N/A

N/A

N/A

fine to medium grained sand, with gravel

(5YR 4/4), damp, very dense, non plastic, non
cohesive, fine grained sand

gray (2.5YR 4/4), dry, non-plastic, non-cohesive,

13-16' bgs SANDY SILT (SM), reddish brown

grained sand, with silt

24-32' bgs SAND (SW), red (2.5YR 4/6), damp,
very dense, non plastic, non cohesive, fine 

Antonio Luna 2/19/2009

Page 1 of 26



PROJECT NUMBER BORING NUMBER

SHEET  2 OF  3

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ _
28-32 48/48 N/A 0.0 ppm

_ _ _

_ _ EOB = 32' bgs _
Refusal

_ _ _

35 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

N/A

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

DATE: 2/19/09

0730  2/19/2009 END : 0900  2/19/2009

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFAWEATHER: 75° overcast, 8-10kt winds

WATER LEVELS : N/A A. Luna

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO05

  MINERALOGY.

LOCATION : VE-PI-8

SOIL BORING LOG

40  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

45 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

55__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

60  __

   Sampler Signature: Date:Antonio Luna 2/19/2009

Page 2 of 26



PROJECT NUMBER BORING NUMBER

PROJECT : SI/ESI Former VNTR

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-8

362196.FI.ZZ.01 VEP8-SO05

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

SOP(s) used (refer to SOP Log)? All applicable SOP's followed.

SOIL BORING LOG

SHEET     3    OF   3

DATE:  2/19/2009

Page 3 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEP8-SS06-01-0209 0930 _
0.0ppm

_ _ _
0-4 24/48 N/A 0.0ppm

_ _ _
0.0ppm

_ _ VEP8-SB06-46-0209 0950 _
0.0ppm

5 __ __ __
0.0ppm

_ _ _
4-8 24/48 N/A 0.0ppm

_ _ _
0.0ppm

 _ _ _
0.0ppm

_ _ _
0.0ppm

  MINERALOGY.

LOCATION : VE-PI-8

SOIL BORING LOG

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO06

sand

1-10' bgs SAND (SW), reddish brown (2.5YR
5/4), dry, loose, non plastic, non cohesive, fine
to medium grained sand

WEATHER: 75°, overcast with rain, winds 8-10kts

WATER LEVELS : N/A A. Luna

DATE: 2/19/09

0905  2/19/2009 END : 1000  2/19/2009

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

0-1' bgs GRAVEL (GW), gray (2.5YR N6/0), dry,
loose, non plastic, non cohesive, fine grained 

N/A

N/A

0.0ppm
10  __ __ __

8-12 36/48 N/A 0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

12-16 24/48 N/A 0.0ppm
15 __ __ __

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

16-20 48/48 N/A 0.0ppm
_ _ _

0.0ppm
20 __ __ __

0.0ppm
_ _ _

0.0ppm
_ _ _

20-24 48/48 N/A 0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
25 __ __ __

0.0ppm
_ _ _

24-28 48/48 N/A 0.0ppm
_ _ _

0.0ppm
 _ _ _

_ _ EOB = 28' bgs _
Refusal

30  __

   Sampler Signature: Date: 2/19/2009

10-12' bgs SILTY GRAVELY SAND (SW),
grayish brown (10YR 5/2), dry, loose, non 
plastic, non cohesive, fine to coarse grained
sand

13-17' bgs SANDY SILT (SM), reddish yellow 
(5YR 6/6), damp, dense, slightly plastic, non
cohesive

12-13' bgs SANDY SILT (SM), grayish brown
((10YR 5/2), dry, very loose, non plastic, non
cohesive, fine grained sand

17-28' bgs SILTY SAND (SW), pinkish gray
(7.5YR 6/2), dry, very dense, non plastic, non 
cohesive

N/A

N/A

N/A

Antonio Luna

N/A

N/A

Page 4 of 26



PROJECT NUMBER BORING NUMBER

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-8

362196.FI.ZZ.01 VEP8-SO06

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

SOP(s) used (refer to SOP Log)? All applicable SOP's followed.

SOIL BORING LOG

SHEET     2     OF   2

DATE:  2/19/2009PROJECT : SI/ESI Former VNTR

Page 5 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEP8-SS07-01-0209 0705 _
0.0ppm

_ _ VEP8-SS07P-01-0209 _
0-4 40/48 N/A 0.0ppm

_ _ _
0.0ppm

_ _ VEP8-SB07-46-0209 0715 _
0.0ppm

5 __ __ __
0.0ppm

_ 4-8 48/48 N/A _ _
0.0ppm

_ _ _
0.0ppm

 _ _ _
0.0ppm

_ _ _
0.0ppm

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO07

  MINERALOGY.

LOCATION : VE-PI-8

SOIL BORING LOG

DRILLING CONTRACTOR : JFAWEATHER: 74°, clear, 5-8kts

WATER LEVELS : N/A A. Luna

4/2), dry, loose, non plastic, non cohesive, fine

DATE: 2/20/09

0650  2/20/2009 END : 0720  2/20/2009

PROJECT :  SI/ESI Former VNTR

to medium grained sand, with gravel

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

0-11' bgs SILTY SAND (SW), brown (10YR

N/A

N/A

0.0ppm
10  __ 8-12 44/48 N/A __ __

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ 12-16 -- N/A _ _

0.0ppm
15 __ __ __

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ 16-20 40/48 N/A _ _

0.0ppm
_ _ _

0.0ppm
20 __ __ __

0.0ppm
_ _ _

0.0ppm
_ 20-24 39/48 N/A _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
25 __ __ __

0.0ppm
_ 24-28 46/48 N/A _ _

0.0ppm
_ _ _

0.0ppm
 _ _ _

EOB=28'
_ _ Refusal _

28-32 0/48 N/A
30  __

   Sampler Signature: Date: 2/20/2009

23-28' bgs SILTY SAND (SW), yellowish red
(5YR 4/6), dry, dense to very dense, non plastic,
non cohesive, fine to medium grained sand,
amphiboles and plagioclase cyrstals are
weathered but intact

cohesive, fine to coarse grained sand,
amphiboles present, no mineral assemblage

11-23' bgs SILTY SAND (SW), reddish brown
(5YR 4/3), dry, dense, non plastic, non 

N/A

N/A

N/A

Antonio Luna

N/A

N/A

N/A

Page 6 of 26



PROJECT NUMBER BORING NUMBER

PROJECT : SI/ESI Former VNTR

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-8

362196.FI.ZZ.01 VEP8-SO07

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

SOP(s) used (refer to SOP Log)? All applicable SOP's followed.

SOIL BORING LOG

SHEET     2     OF   2

DATE:  2/20/2009

Page 7 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEP8-SS08-01-0209 1015 _
0.0ppm

_ _ _
0-4 36/48 N/A 0.0ppm

_ _ _
0.0ppm

_ _ VEP8-SB08-46-0209 1020 _
0.0ppm

5 __ __ __
0.0ppm

_ 4-8 30/48 N/A _ _
0.0ppm

_ _ _
0.0ppm

 _ _ _
0.0ppm

_ _ _
0.0ppm

N/A

N/A

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

0-1' bgs GRAVEL (GW), very pale brown (10YR

WEATHER: 74°, overcast and rainy, 5-8kts

WATER LEVELS : N/A A. Luna

DATE: 2/19/09

1005  2/19/2009 END : 1059  2/19/2009

to medium grained sand, with silt, few gravel

8-14' bgs SILTY SAND (SW), grayish brown
(10YR 5/2), dry, dense, non plastic, non 

7/4), dry, loose, non plastic, non cohesive

1-8' bgs SAND (SW), very pale brown (10YR
7/4), dry, loose, non plastic, non cohesive, fine

cohesive, fine to medium grained sand

  MINERALOGY.

LOCATION : VE-PI-8

SOIL BORING LOG

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO08

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

0.0ppm
10  __ 8-12 24/48 N/A __ __

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ 12-16 38/48 N/A _ _

0.0ppm
15 __ __ __

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ 16-20 48/48 N/A _ _

0.0ppm
_ _ _

0.0ppm
20 __ __ __

0.0ppm
_ _ _

0.0ppm
_ 20-24 24/48 N/A _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
25 __ __ __

0.0ppm
_ 24-28 48/48 N/A _ _

0.0ppm
_ _ _

0.0ppm
 _ _ _

0.0ppm
_ _ _

28-32 48/48 N/A 0.0ppm
30  __

   Sampler Signature: Date:

N/A

N/A

N/A

N/A

N/A

N/A

fine grained sand

14-27' bgs SILTY SAND (SW), brown (10YR
5/3), dry, dense, non plastic, non cohesive,

27-32' bgs SILTY SAND (SW), dark red (2.5YR
3/6), dry, non plastic, non cohesive, fine to 
coarse grained sand, with mineral shapes
intact

Antonio Luna 2/19/2009

Page 8 of 26



PROJECT NUMBER BORING NUMBER

SHEET  2 OF  3

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ _
28-32 48/48 N/A 0.0ppm

_ _ _

_ _ EOB = 32' bgs _
Refusal

_ _ _

35 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

N/A

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

WEATHER: 74°, overcast and rainy, 5-8kts

WATER LEVELS : N/A A. Luna

DATE: 2/19/09

1005  2/19/2009 END : 1059  2/19/2009

  MINERALOGY.

LOCATION : VE-PI-8

SOIL BORING LOG

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO08

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

40  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

45 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

55__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

60  __

   Sampler Signature: Date:Antonio Luna 2/19/2009

Page 9 of 26



PROJECT NUMBER BORING NUMBER

PROJECT : SI/ESI Former VNTR

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-8

362196.FI.ZZ.01 VEP8-SO08

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

SOP(s) used (refer to SOP Log)? All applicable SOP's followed.

SOIL BORING LOG

SHEET     3      OF   3

DATE:  2/19/2009

Page 10 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEP8-SS09-01-0209 0935 _
0-2 24/24 N/A MS/MSD

_ _ 0.0ppm _

_ _ EOB 2' bgs _
Refusal

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

END : 0935  2/20/2009

N/A

with medium grained angular to sub-angular 

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFAWEATHER: 78° clear 3-5kt winds

WATER LEVELS : N/A A. Luna

gravel

0-2' bgs SAND (SW), dark reddish brown 
(5YR 3/2), damp, loose, non-plastic, non-cohesive,
cohesive, fine to coarse grained sand, with silt,

DRILLING METHOD AND EQUIPMENT USED : 15# Slide hammer

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO09

  MINERALOGY.

LOCATION : VE-PI-8

SOIL BORING LOG

DATE: 2/20/09

0920  2/20/2009

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _

_ _

_ _

_ _

25 __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date:Antonio Luna 2/20/2009

Page 11 of 26



PROJECT NUMBER BORING NUMBER

PROJECT : SI/ESI Former VNTR

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-8

362196.FI.ZZ.01 VEP8-SO09

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

SOP(s) used (refer to SOP Log)? All appropriate SOP's followed.

SOIL BORING LOG

SHEET     2    OF   2

DATE:  2/20/2009

Page 12 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEP8-SS10-01-0209 1455 _
0.0ppm

_ _ _
0-4 48/48 N/A 0.0ppm

_ _ _
0.0ppm

_ _ _
0.0ppm

5 __ __ VEP8-SB10-46-0209 1500 __
0.0ppm

_ _ VEP8-SB10P-46-0209 _
4-8 48/48 N/A 0.0ppm

_ _ _
0.0ppm

 _ _ _
0.0ppm

_ _ _
0.0ppm

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO10

  MINERALOGY.

LOCATION : VE-PI-8

SOIL BORING LOG

DRILLING CONTRACTOR : JFAWEATHER: Sunny. 80°, Windy

PROJECT :  SI/ESI Former VNTR

3-6' bgs SILTY SAND (SW), very dark brown
(10 YR 2/2), dry, non-plastic, non-cohesive,
dense, some gravel

WATER LEVELS : 34'

some gravel
(7.5 YR 3/2), dry, non-plastic, non-cohesive,

DATE: 2/11/09

1210  2/11/2009 END : 1500  2/11/2009 A. Luna

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

6-14' bgs SILTY SAND (SW), yellowish brown
(10 YR 5/4), dry, loose, non-plastic, non
cohesive, no gravel

1-3' bgs SILTY SAND (SW), yellowish brown
(10 YR 5/4), dry, non-plastic, non-cohesive,
some gravel

N/A

N/A

0-1' bgs SILTY SAND (SW), dark brown

0.0ppm
10  __ __ __

8-12 50/48 N/A 0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

12-16 48/48 N/A 0.0ppm
15 __ __ __

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

16-20 48/48 N/A 0.0ppm
_ _ _

0.0ppm
20 __ __ __

0.0ppm
_ _ _

0.0ppm
_ _ _

20-24 48/48 N/A 0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
25 __ __ __

0.0ppm
_ _ _

24-28 48/48 N/A 0.0ppm
_ _ _

0.0ppm
 _ _ _

0.0ppm
_ _ _

28-32 48/48 N/A 0.0ppm
30  __

   Sampler Signature: Date: 2/11/2009

14-34' bgs SILTY SAND (SW), yellowish red
(5 YR 5/6), dry, non-plastic, non-cohesive, fine to 
to coarse grained sand, very dense, no gravel

N/A

N/A

N/A

N/A

Antonio Luna

N/A

N/A

Page 13 of 26



PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ _
28-32 48/48 N/A 0.0ppm

_ _ _
0.0ppm

_ _ _
0.0ppm

_ _ ▼≈34' bgs _
32-36 48/48 NA 0.0ppm

35 __ __ __
0.0ppm

_ _ _

_ _ EOB=36' bgs _
Water table was encountered at 34' bgs.

 _ _ _

_ _ _

NA

N/A

water table)

DATE: 2/11/09

1350  2/11/2009 END : 1500  2/11/2009

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

34-36' bgs SILTY SAND (SW), yellowish red
(5YR 5/6), damp to moist, loosens downward,
non-plastic, non-cohesive, fine to medium

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO10

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFAWEATHER: Sunny. 80°, Windy

WATER LEVELS : 34' A. Luna

  MINERALOGY.

LOCATION : VE-PI-8

SOIL BORING LOG

grained sand, no gravel (may be just above 

40  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

45 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

55__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

60  __

   Sampler Signature: Date:Antonio Luna 2/11/2009
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PROJECT NUMBER BORING NUMBER

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-8

362196.FI.ZZ.01 VEP8-SO10

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

SOP(s) used (refer to SOP Log)? All appropriate SOP's followed

SOIL BORING LOG

SHEET     3      OF   3

DATE:  2/11/2009PROJECT : SI/ESI Former VNTR

Page 15 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF 3

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEP8-SS11-01-0209 1335 _
0.0ppm

_ _ _
0-4 48/48 N/A 0.0ppm

_ _ _
0.0ppm

_ _ _
VEP8-SB11-46-0209 1340

5 __ __ __
0.0ppm

_ _ _
4-8 48/48 N/A 0.0ppm

_ _ _
0.0ppm

 _ _ _
0.0ppm

_ _ _
0.0ppm

N/A

N/A

cohesive, fine to coarse grained sand, some
gravel

some gravel

(10 YR 2/2), dry, non-plastic, non-cohesive,
fine to medium grained sand

4-6' bgs SILTY SAND (SW), reddish dark brown
(5 YR 5/4), dry, loose, non-plastic, non-

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO11

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFAWEATHER: Sunny. 80°, Windy

WATER LEVELS : 30' A. Luna

SOIL BORING LOG

6-23' bgs SILTY SAND (SW), red (2.5 YR 4/6),
dry, medium dense, non-plastic, non-cohesive,

  MINERALOGY.

DATE: 2/11/09

1210  2/11/2009 END : 1330  2/11/2009

LOCATION : VE-PI-8

0-4' bgs SILTY SAND (SW), dark brown

0.0ppm
10  __ __ __

8-12 48/48 N/A 0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

12-16 48/48 NA 0.0ppm
15 __ __ __

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

16-20 48/48 N/A 0.0ppm
_ _ _

0.0ppm
20 __ __ __

0.0ppm
_ _ _

0.0ppm
_ _ _

20-24 48/48 N/A 0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
25 __ __ __

0.0ppm
_ _ _

24-28 48/48 N/A 0.0ppm
_ _ _

0.0ppm
 _ _ _

0.0ppm
_ _ _

28-32 48/48 N/A 0.0ppm ▼≈30' bgs
30  __

   Sampler Signature: Date:

N/A

N/A

N/A

N/A

NA

N/A

non-cohesive, fine grained sand

30-33' bgs SILTY SAND (SW), reddish yellow
(7.5 YR 6/8), damp, very dense, non-plastic, 

Antonio Luna 2/11/2009

23-30' bgs SILTY SAND (SW), yellowish red
(7.5 YR 6/8), damp, very dense, non-plastic, 
non-cohesive, fine grained sand,

Page 16 of 26



PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ _
28-32 48/48 N/A 0.0ppm

_ _ _
0.0ppm

_ _ _
0.0ppm

_ _ _
32-36 48/48 NA 0.0ppm

35 __ __ __
0.0ppm

_ _ _

_ _ EOB = 36' bgs _
Water table at 30'

 _ _ _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO11

  MINERALOGY.

LOCATION : VE-PI-8

SOIL BORING LOG

DRILLING CONTRACTOR : JFAWEATHER: Sunny. 80°, Windy

WATER LEVELS : 30' A. Luna

(7.5 YR 6/8), damp, dense, non-plastic, 

DATE: 2/11/09

1210  2/11/2009 END : 1330  2/11/2009

PROJECT :  SI/ESI Former VNTR

cohesive, fine to coarse grained sand, with silt,
trace gravel

slightly cohesive, very fine to fine grained sand,

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

33-35' bgs SILTY SAND (SW), reddish yellow

(7.5 YR 5/6), moist, loose, non-plastic, non- 

trace gravel

35-36' bgs SILTY SAND (SW), strong brown

N/A

NA

40  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

45 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

55 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 60 __

   Sampler Signature: Date: 2/11/2009Antonio Luna

Page 17 of 26



PROJECT NUMBER BORING NUMBER

PROJECT : SI/ESI Former VNTR

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-8

362196.FI.ZZ.01 VEP8-SO11

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

SOP(s) used (refer to SOP Log)? All appropriate SOP's followed

SOIL BORING LOG

SHEET     3      OF   3

DATE:  2/11/2009

Page 18 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEP8-SS12-01-0209 0800 _
0.0ppm

_ _ _
0-4 40/48 N/A 0.0ppm

_ 30/48 _ _
0.0ppm

_ _ VEP8-SB12-46-0209 0815 _
0.0ppm

5 __ __ __
0.0ppm

_ _ _
4-8 0/48 N/A 0.0ppm

_ 48/48 _ _
0.0ppm

 _ _ _
0.0ppm

_ _ _
0.0ppm

0-8" bgs SILTY SAND (SW), dark brown (10YR

N/A

N/A

medium grained sand, with black streaks,

intact minerals

13-16' bgs' bgs SILTY SAND (SW), dark reddish
(5YR 3/4), damp, non-plastic, non-cohesive, 

no odor

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

3/3), dry, loose, non-plastic, non-cohesive, fine
to medium grained sand, with gravel, no odor

8"-3.5' bgs SILTY SAND (SW), very pale brown
(10YR 8/4), dry, dense, non-plastic, non-

A. Luna

DATE: 2/18/09

0800  2/18/2009 END : 0850  2/18/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO12

LOCATION : VE-PI-8PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFAWEATHER: Sunny. 80°, Windy

WATER LEVELS : 34'

SOIL BORING LOG

non-cohesive, fine to coarse grained sand, with

  MINERALOGY.

cohesive, with gravel, no odor

3.5-13' bgs' bgs SILTY SAND (SW), reddish
yellow (5YR 3/4), dry, dense, non-plastic,

0.0ppm
10  __ __ __

8-12 12/48 N/A 0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

12-16 40/48 NA 0.0ppm
15 __ __ __

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

16-20 48/48 N/A 0.0ppm
_ _ _

0.0ppm
20 __ __ __

0.0ppm
_ _ _

0.0ppm
_ _ _

20-24 36/48 N/A 0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
25 __ __ __

0.0ppm
_ _ _

24-28 48/48 N/A 0.0ppm
_ _ _

0.0ppm
 _ _ _

0.0ppm
_ _ _

28-32 48/48 N/A 0.0ppm
30  __

   Sampler Signature: Date:

N/A

N/A

N/A

N/A

NA

N/A

medium grained sand, black streaks, no odor

16-29' bgs SILTY SAND (SW), strong brown
(5YR 3/4), damp, non-plastic, non-cohesive, 

sand, few subrounded to subangular gravel, no
odor

29-30' bgs SANDY SILT/SILTY SAND (ML/SM)
strong brown (7.5YR 5/6), damp to moist, loose,
 non-plastic, non-cohesive, medium grained

Antonio Luna 2/18/2009
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ _
28-32 48/48 N/A 0.0ppm

_ _ _
0.0ppm

_ _ _
0.0ppm

_ _ ▼≈34' bgs _
32-36 48/48 NA 0.0ppm

35 __ __ __
0.0ppm

_ _ _

_ _ EOB=36' bgs _
Water table was encountered at 34' bgs.  

 _ _ _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO12

  MINERALOGY.

LOCATION : VE-PI-8

SOIL BORING LOG

DRILLING CONTRACTOR : JFAWEATHER: Sunny. 80°, Windy

WATER LEVELS : 34' A. Luna

strong brown (7.5YR 5/6), damp to moist, loose,

DATE: 2/18/09

0800  2/18/2009 END : 0850  2/18/2009

PROJECT :  SI/ESI Former VNTR

brown (5YR 3/4), damp,  stifff, slighty plastic, 
cohesive, fine to coarse grained sand, no odor

 non-plastic, non-cohesive, medium grained

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

29-30' bgs SANDY SILT/SILTY SAND (ML/SM)

34-36 ' bgs SILTY SAND (SW), dark reddish

sand, few subrounded to subangular gravel, no
odor

N/A

NA

40  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

45 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

55 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 60 __

   Sampler Signature: Date: 2/18/2009Antonio Luna

Page 20 of 26



PROJECT NUMBER BORING NUMBER

PROJECT : SI/ESI Former VNTR

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-8

362196.FI.ZZ.01 VEP8-SO12

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

SOP(s) used (refer to SOP Log)? All appropriate SOP's followed

SOIL BORING LOG

SHEET     3      OF   3

DATE:  2/18/2009

Page 21 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ VEP8-SS13-01-0209 0935 _
0.0ppm

_ _ _
0-4 48/48 N/A 0.0ppm

_ _ _
0.0ppm

_ _ _
0.0ppm

5 __ __ VEP8-SB13-46-0209 0950 __
0.0ppm

_ _ VEP8-SB13P-46-0209 _
4-8 48/48 N/A 0.0ppm

_ _ _
0.0ppm

 _ _ _
0.0ppm

_ _ _
0.0ppm

0-4" bgs SILTY SANDY GRAVEL (GW), dark

N/A

N/A
4"-3' bgs SILTY SAND (SW), very pale brown 
(10 YR 9/4), dry, loose, non-plastic, non-cohesive

brown (10 YR 3/3), dry, non-plastic, non-

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

DATE: 2/18/09

0855  2/18/2009 END : 1030  2/18/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO13

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFAWEATHER: Sunny. 80°, Windy

WATER LEVELS : 32' A. Luna

LOCATION : VE-PI-8

SOIL BORING LOG

(5 YR 4/6), damp, non-plastic, non-cohesive,
fine to medium grained sand, no odor

no odor

  MINERALOGY.

3-12' bgs SILTY SAND (SW), yellowish red 

cohesive, fine to medium grained sand, with 
asphalt, no odor

0.0ppm
10  __ __ __

8-12 43/48 N/A 0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

12-16 48/48 NA 0.0ppm
15 __ __ __

0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
_ _ _

16-20 48/48 N/A 0.0ppm
_ _ _

0.0ppm
20 __ __ __

0.0ppm
_ _ _

0.0ppm
_ _ _

20-24 48/48 N/A 0.0ppm
_ _ _

0.0ppm
_ _ _

0.0ppm
25 __ __ __

0.0ppm
_ _ _

24-28 48/48 N/A 0.0ppm
_ _ _

0.0ppm
 _ _ _

0.0ppm
_ _ _

28-32 48/48 N/A 0.0ppm
30  __

   Sampler Signature: Date:

N/A

N/A

N/A

N/A

NA

N/A

17-27' bgs SILTY SAND (SW), strong brown
(7.5 YR 5/6), dry, dense, non-plastic, non-
cohesive, fine to coarse grained sand, lenses of 
coarse grained sand, few gravel, no odor

12-17' bgs SILTY SAND (SW), dark reddish
brown (5 YR 3/4), damp, loose, non-plastic, non-
cohesive, with minerals

coarsens with depth, no odor
cohesive, fine to coarse grained sand, 

27-32' bgs SILTY SAND/SAND (ML/SM), strong 
brown (7.5 YR 5/6), moist, dense, slightly plastic, 

Antonio Luna 2/18/2009
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ _
28-32 48/48 N/A 0.0ppm ▼≈32' bgs

_ _ _

_ _ EOB = 32' bgs _
Water Table

_ _ _

35 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

  MINERALOGY.

LOCATION : VE-PI-8

SOIL BORING LOG

DRILLING CONTRACTOR : JFAWEATHER: Sunny. 80°, Windy

WATER LEVELS : 32' A. Luna

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO13

DATE: 2/18/09

0855  2/18/2009 END : 1030  2/18/2009

PROJECT :  SI/ESI Former VNTR

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

N/A

40  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

45 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

55 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 60 __

   Sampler Signature: Date: 2/11/2009Antonio Luna
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PROJECT NUMBER BORING NUMBER

PROJECT : SI/ESI Former VNTR

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-8

362196.FI.ZZ.01 VEP8-SO13

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

SOP(s) used (refer to SOP Log)? All appropriate SOP's followed

SOIL BORING LOG

SHEET     3      OF   3

DATE:  2/18/2009

Page 24 of 26



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

START :   LOGGER :  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _
VEP8-SS14-01-0209  2/23/09 1050

_ _ 0.0 ppm _
0-4 36/48 N/A

_ _ 0.0 ppm _

_ _ 0.0 ppm _
VEP8-SB14-46-0209   2/23/09 1045

5 __ __ 0.0 ppm __

_ _ 0.0 ppm _
4-8 40/48 N/A

_ _ 0.0 ppm _

 _ _ 0.0 ppm _

_ _ 0.0 ppm _

  MINERALOGY.

LOCATION : VE-PI-8

SOIL BORING LOG

coarse grained sand, with silt, minerals very

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP8-SO14

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFAWEATHER: Partly Cloudy 80°, 5-9kts

WATER LEVELS : N/A A. Luna

weathered

(2.5YR 2.5/2), dry, loose, non plastic, non 
cohesive, with gravel, with silt

DATE: 2/20/09 - 2/23/09

1200  2/20/2009 END : 1045  2/23/2009

DRILLING METHOD AND EQUIPMENT USED : 6610DT DPT, Tracked

0-2' bgs ORGANIC SOIL (PT), very dark red

9-11' bgs SILTY SAND (SW), greenish gray

2-9' bgs SAND (SW), yellowish red (5YR 5/6), 
dry, loose, non plastic, non cohesive, fine to 

N/A

N/A

10  __ __ 0.0 ppm __
8-12 44/48 N/A

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _
12-16 46/48 N/A

15 __ __ 0.0 ppm __

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _
16-20 46/48 N/A

_ _ 0.0 ppm _

20 __ __ 0.0 ppm __

_ _ EOB=20' bgs _
Refusal

_ _ _

_ _ _

_ _ _

25 __ __ __

_ _ _
Not Sampled on 2/20/09

_ _ Soil Sampled on 2/23/2009 _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date:Antonio Luna 2/20/2009

11-20' bgs SILTY SAND (SW), yellowish brown
(10YR 5/4), dry, dense, non plastic, non 

9 11  bgs SILTY SAND (SW), greenish gray
(5GY 6/1), dry, loose, non plastic, non cohesive,

cohesive, medium to coarse grained sand, 
amphibole and plagioclase minerals weathered
but intact

fine to medium grained sandN/A

N/A

N/A
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PROJECT NUMBER BORING NUMBER

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

LOCATION : VE-PI-8

362196.FI.ZZ.01 VEP8-SO14

NOTES

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

SOP(s) used (refer to SOP Log)? All appropriate SOP's followed

SOIL BORING LOG

SHEET     2      OF   2

DATE:  2/20/09 - 2/23/2009

PID Results may be unreliable, as re-calibration following the sampling event proved the PID was not working correctly.

PROJECT : SI/ESI Former VNTR
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy 85°F DRILLING CONTRACTORJFA

WATER LEVELS - DATE/TIME Start:  0900; 03/11/09   LOGGER :  J. Haberl
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.1 ppm

_ _ _
1.1 ppm

_ 0-4' 38/48 N/A _ _

_ _ 0.4 ppm _

_ _ VEP10-SS01-01-0309 0920 _
3/11/2009

5 __ __ __

_ 4-8' 48/48 N/A _ 0.2 ppm _

_ _ _

 _ _ _
VEP10-SB01-46-0309 0930

_ _ 3/11/2009 _

  OR CONSISTENCY, SOIL STRUCTURE,

VEP10-SO01

LOCATION : VE-PI-10

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

SOIL BORING LOG

DATE: 3/11/09-3/12/09

End:  1515; 03/12/09

DRILLING METHOD AND EQUIPMENT USED : GEOPROBE 6610 DT

  MINERALOGY.

6.2-7.7' bgs LEAN CLAY (CL), mottled light brown 
(7.5YR6/3) and brown (7.5YR5/4), moist, firm, trace 
organic material

N/A

N/A

9.1-9.8' bgs CLAYEY SAND (SC), red (2.5YR4/8), 
i t ft fi t di d

0-4.5' bgs CLAYEY SILT (ML), brown (10YR5/3), 
dry, hard, trace (<5%) organic material at depth

4.5-6.2' bgs LEAN CLAY (CL), brown (7.5YR5/4), 
moist, firm, trace (<5%) organic material

7.7-9.1' bgs LEAN CLAY (CL), mottled light brown 
(7.5YR6/3) and brown (7.5YR5/4), moist, firm, trace 
organic material, trace (<5%) fine sand, at 8.1' bgs 
red (2.5YR 4/8) sand increases with depth

10  __ 8-12' 24/48 N/A __ 0.1 ppm __

_ _ Described Lithology on 03/12/09 @1500 _

_ _ _

_ _ EOB=12' bgs _
Refusal

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: J. Haberl Date: 3/12/2009

N/A moist, soft, fine to medium sand

9.8-12' bgs SANDY CLAY (CL), red (2.5YR4/8), 
firm, moist, fine to medium grained sand, trace 
(<5%) coarse grained sand

Page 1 of 7



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  3/11/09-3/12/09

SOP(s) used (refer to SOP log)? All appropriate SOP's used. 

Were all requirements of the SOP(s) (above) met? Yes

3/11/09 Team sampled at SO01; Collected SS01 from 0-1' bgs @ 0920; Collected SB01 from 4-6' bgs @ 0930

3/12/09 Team re-probed SO01, to describe lithology from 1450 to 1515. Did not resample.   

No sludge was identified at this site, so the subsurface soil sample was collected at the default depth.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEP10-SO01

LOCATION : VE-PI-10

Page 2 of 7



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER: Sunny  80°F DRILLING CONTRACTORJPA

WATER LEVELS N/A DATE/TIME Start: 1000  03/11/2009   LOGGER : J. Myers/J. Haberl 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEP10-SS02-01-0309 1010 _
3/11/2009

_ 0-4' 48/48 N/A _ _

_ _ _

_ _ _

5 __ __ 0.0 ppm __

_ 4-8' 48/48 N/A _ _

_ _ _

 _ _ _

_ _ VEP10-SB02-13-0309 0830 _
TRIP VOL MS/MSD 3/13/2009

0-3' bgs CLAYEY SILT (ML), very dark brown 
(7.5YR 2.5/2), moist, stiff, few sand, some organics

3-4' bgs SANDY CLAYEY SILT (ML), brown (7.5YR 
5/4), dry, very stiff, cohesive, low plasticity, some 
fine sand

DATE: 3/11/09 - 3/13/09

End: 0850  3/13/2009

9.1-10' bgs LEAN CLAY (CL), mottled brownish 
yellow (10YR 6/6) and pale brown (10YR6/3), trace 
(<5%) fine sand with depth

DRILLING METHOD AND EQUIPMENT USED : DPT 6610 DT

4-9.1' bgs LEAN CLAY (CL), brown (7.5YR 5/4), 
firm, moist, cohesive, med plasticity, some fine 
sand

  MINERALOGY.

LOCATION : VE-PI-10

SOIL BORING LOG

N/A

N/A

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP10-SO02

TRIP VOL MS/MSD 3/13/2009
10  __ 8-12' 48/48 N/A __ __

_ _ _

_ _ _

_ _ _
BKGD PID= 0.2 ppm

_ 12-16' 21/48 N/A _ _

15 __ __ __

_ _ _

_ _ EOB=16' bgs _
Refusal

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: J. Haberl Date:

10-11' bgs LEAN CLAY (CL), mottled gray (10YR 
6/1) and yellowish red (5YR4/6), trace (<5%), fine 
sand with depth

13.2-16' bgs SANDY CLAY (CL) red (2.5YR 4/8), 
moist, soft, fine to medium sand grains

3/11/09 0 - 8' bgs logged by J. Meyer                 
3/12/09  Intervals 8' bgs and logged by J. 
Haberl

 0.1 ppm

 0.1 ppm

(<5%) fine sand with depth

11-13.2' bgs CLAYEY SAND (SP) red (2.5YR 4/8), 
moist, soft, fine to medium sand grains

N/A

N/A

3/12/2009

Page 3 of 7



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  3/11/2009-3/13/09

SOP(s) used (refer to SOP log)? All appropriate SOP's used. 

Were all requirements of the SOP(s) (above) met? Yes

3/11/09 Team samples at SO02.  Collects SS02 from 0-1' bgs @1010.  Collects SB02 from 3-4' bgs @1020. Lithology from 0-8' bgs described by J. Meyer.

3/12/09 Team reprobes, in order to identify the sludge material. Team finds that "clayey silt (ML)" is sludge.  Determines to sample 1-3' bgs SB   

sample the following day

3/13/09 Team resamples SB02 from 1-3' bgs @0830, for bottom of lagoon material sample.  Original VEP10-SB02-34-0309 will be cancelled.

NOTES

VEP10-SO02

LOCATION : VE-PI-10

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Page 4 of 7



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER: Sunny ~80°F DRILLING CONTRACTORJFA

WATER LEVELS N/A DATE/TIME Start: 0930  03/11/2009   LOGGER :  J. Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _
VEP10-SS03-01-0309 0815

_ 0-4' 48/48 N/A _ 3/13/2009 _

_ _ _

_ _ 0.0 ppm _
VEP10-SB03-46-0309 0820

5 __ __ 3/13/2009 __

_ 4-8' 48/48 N/A _ _

_ _ _

 _ _ _

_ _ 0.0 ppm _

4-10' bgs LEAN CLAY (CL), brown (7.5YR 5/4), 
moist, stiff, cohesive, medium plasticity

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP10-SO03

LOCATION : VE-PI-10

SOIL BORING LOG

DATE: 3/11/2009 - 3/13/09

End:  3/13/09  0830

N/A

N/A
0.5-4' bgs SANDY CLAYEY SILT (ML), brown 
(7.5YR 5/4), dry, very stiff, cohesive, low plasticity

  MINERALOGY.

0-0.5' bgs wood debris

DRILLING METHOD AND EQUIPMENT USED : DPT 6610DT

10  __ 8-12' 48/48 N/A __ __

_ _ _
0.0 ppm

_ _ _

_ _ _

_ 12-16' 48/48 N/A _ 0.0 ppm _

15 __ __ 0.0 ppm __

_ _ _

_ _ EOB=16' BGS _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: J. Myers Date:

N/A

N/A

3/13/2009

10-11' bgs SAND (SW), yellowish brown (5YR 5/6), 
moist, loose, fine to coarse grained sand

11-16' bgs SANDY SILT (ML), reddish borwn (5YR 
4/6), moist, stiff, cohesive, non plastic, fine grained 
sand

Page 5 of 7



PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER: Sunny ~80°F DRILLING CONTRACTORJFA

WATER LEVELS N/A DATE/TIME Start: 03/11/2009  0930   LOGGER :  J. Haberl
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
0-4' 48/48 N/A

_ _ _

_ _ _

5 __ __ EOB = 4' bgs __

_ _ _

_ _ _

 _ _ _

_ _ _

*Log for 3/12/09 
0-4' bgs LEAN CLAY (CL), dark yellowish brown 
(10YR 4/4), dry, hard

  MINERALOGY.

SOIL BORING LOG

DATE: 3/11/2009 - 3/13/09

End:  3/13/09  0830

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEP10-SO03-A*

LOCATION : VE-PI-10

DRILLING METHOD AND EQUIPMENT USED : DPT 6610DT

No sludge observed in original location.

No sludge observed 0-4' in Northwestern most 
pit.                                                            

Offset ~15' south to center of mid-west pit.  No 
sludge observed at center of mid-west pit.          

N/A

10  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

15 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

20 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

25 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

Date: 3/12/2009   Sampler Signature: J. Haberl

No sludge in center, east end of southwest pit.

Offset to east end of mid-west pit.  No sludge 
on base end of midwest pit.                                

Page 6 of 7



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  3/11/09 -3/13/2009

SOP(s) used (refer to SOP log)? All appropriate SOP's used. 

Were all requirements of the SOP(s) (above) met? Yes

3/11/09 Team collects SS03 from 0-1' bgs @0950, and SS03P from 0-1' bgs @0955.  Did not collect SB sample as no lagoon material was identified.

3/12/09 Team reprobes the sample location and surrounding area in an attempt to locate sludge material. See Page 2 of 3.  

No sludge material is identified.

3/13/2009  Team returns to original SO03 location, resamples SS03 from 0-1' bgs @0815; collects SB03 from 4-6' bgs @0820

No sludge was identified at this site, so the subsurface soil sample was collected at the default depth.

NOTES

VEP10-SO03

LOCATION : VE-PI-10

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Page 7 of 7



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEPI-SS01-01-0209 0950 _
+bulk

_ _ _
0-4 24/48" N/A

_ _ _

_ _ _

5 __ __ VEPI-SB01-46-0209 1000 __
+bulk

_ _ _
4-8 30/48" N/A

_ _ PID not functioning properly _

 _ _ _

_ _

DRILLING METHOD AND EQUIPMENT USED : 6610DT, DPT, Tracked

End: 1325  2/24/2009

  MINERALOGY.

6-12' bgs SILTY SAND (SM), light gray (2.5Y
7/2), damp/dry, loose, non plastic, non cohesive, 
fine to medium grained sand, mottled

cohesive, fine to coarse grained sand, no odor

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPI-SO01

LOCATION : VE-PAOC-I

SOIL BORING LOG

DATE: 2/24/2009

0-3' bgs ORGANIC SAND (SW), dark reddish
brown (5YR 3/2), damp, non plastic, non 
cohesive, fine to coarse grained sand, no odor

3-6' bgs SILTY SAND (SW), dark reddish brown
(2.5YR 3/4), damp, loose, non plastic, non

N/A

N/A

PROJECT :  SI/ESI Former VNTR

WEATHER: Cloudy/Overcast/Rain 78° DRILLING CONTRACTOR : JFA

  LOGGER : Antonio LunaStart: 0945  2/24/2009

10 __ 8-12 36/48" N/A __ __

_ _ _

_ _ _

_ _ _

_ _ _
12-16 N/R N/A

15 __ __ __

_ _ _

_ _ _

_ 16-20 48/48" N/A _ _

_ _ _

20 __ __ __

_ _ _

_ 20-24 48/48" N/A _ _

_ _ _

_ _ _

25 __ __ __
No odors

_ 24-28 48/48" N/A _ _

_ _ _

 _ _ _

_ _ _
28-32 48/48" N/A

30 __

   Sampler Signature: Date:

fine to coarse grained sand
(5YR 5/6), dry, dense, non plastic, non cohesive
26.5-28' bgs SILTY SAND (SM), yellowish red

Antonio Luna 2/24/2009

12-16' bgs No Recovery

16-20' bgs SILTY SAND (SM), light gray (2.5Y
7/2), damp/dry, loose, non plastic, non cohesive, 
fine to medium grained sand, mottled

some coarse grained sand

20-26.5' bgs SILT (ML), red (2.5YR 4/6), damp,
non plastic, non cohesive, fine grained sand, 

N/A

N/A

N/A

N/A

N/A

N/A

Page 1 of 14



PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
28-32 48/48" N/A

_ _ _

_ _ EOB=32' bgs _
Refusal

_ _ _

35 __ __ __
Notes:  PID was not reading correctly 

_ _ even with moisture catch, No odors or _
"staining" was evident. No further samples

_ _ were taken beyond the SAP. _

 _ _ No recovery from 12-16' bgs _

_ _ _

PROJECT :  SI/ESI Former VNTR

WEATHER: Cloudy/Overcast/Rain 78° DRILLING CONTRACTOR : JFA

  LOGGER : Antonio LunaStart: 0945  2/24/2009

28-32' bgs SILT (ML), red (2.5YR 4/6), damp,
very stiff, non plastic, non cohesive, few fine 
grained sand

SOIL BORING LOG

DATE: 2/24/2009

End: 1325  2/24/2009

N/A

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPI-SO01

LOCATION : VE-PAOC-I

  MINERALOGY.

DRILLING METHOD AND EQUIPMENT USED : 6610DT, DPT, Tracked

40 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

45 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

55 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

60 __

   Sampler Signature: Date: 2/24/2009Antonio Luna

Page 2 of 14



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  2/24/2009

SOP(s) used (refer to SOP log)?

All applicable SOP's followed.

Were all requirements of the SOP(s) (above) met?

Collected SS @ 0950; Collected SB @1000.  Returned to SO01 to drill for lithology 1255 to 1325. 

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPI-SO01

LOCATION : VE-PAOC-I

Page 3 of 14



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

WATER LEVELS N/A
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEPI-SS02-01-0209 0930 _

_ _ _
0-4 40/48" N/A

_ _ _

_ _ _
VEPI-SB02-46-0209 0935

5 __ __ __

_ _ _
4-8 44/48" N/A

_ _ _

 _ _ _

_ _ _

Start: 0920/1330 2/24/2009DATE/TIME

PROJECT :  SI/ESI Former VNTR

WEATHER: Cloudy/Overcast/Rain 78° DRILLING CONTRACTOR : JFA

  LOGGER : Antonio Luna

N/A

N/A

0-2' bgs SILTY SAND (SW), brown (7.5YR 4/2),
dry, loose, non plastic, non cohesive

2-6' bgs SILTY SAND (SW), strong brown (7.5YR

SOIL BORING LOG

DATE: 2/24/2009

End: 1415; 2/24/2009

4/6), dry, loose, non plastic, non cohesive, fine 
to medium grained sand, with gravel

to medium grained sand, mottled

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPI-SO02

LOCATION : VE-PAOC-I

  MINERALOGY.

6-15' bgs SILTY SAND (SW), light gray (2.5Y
7.2), dry, loose, non plastic, non cohesive, fine 

DRILLING METHOD AND EQUIPMENT USED : 6610DT, DPT, Tracked

10 __ 8-12 36/48" N/A __ __

_ _ _

_ _ _

_ _ _

_ _ _
12-16 48/48" N/A

15 __ __ __

_ _ _

_ _ _

_ 16-20 24/48" N/A _ _

_ _ _

20 __ __ __

_ _ _

_ 20-24 48/48" N/A _ _

_ _ _

_ _ _

25 __ __ __

_ 24-28 48/48" N/A _ _

_ _ _

 _ _ _

_ _ _
28-32 48/48" N/A

30 __

   Sampler Signature: Date:

N/A

N/A

N/A

N/A

N/A

N/A

15-23' bgs SILT (ML), red (2.5YR 4/6), damp,
dense, non plastic, non cohesive, fine grained
sand

23-32' bgs SILTY SAND (SW), yellowish red 
(5YR 5/8), dry/damp, dense, non plastic, non

2/24/2009Antonio Luna

cohesive, fine to coarse grained sand

Page 4 of 14



PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
28-32 48/48" N/A

_ _ _

_ _ EOB=32' bgs _
Refusal

_ _ _

35 __ __ __
Notes:  PID was not reading correctly 

_ _ even with moisture catch, No odors or _
"staining" was evident. No further samples

_ _ were taken beyon the SAP. _

 _ _ _

_ _ _

DRILLING METHOD AND EQUIPMENT USED : 6610DT, DPT, Tracked

End: 1415; 2/24/2009

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPI-SO02

LOCATION : VE-PAOC-I

SOIL BORING LOG

DATE: 2/24/2009

23-32' bgs SILTY SAND (SM), yellowish red 
(5YR 5/8), dry/damp, dense, non plastic, non
cohesive, fine to coarse grained sand

N/A

PROJECT :  SI/ESI Former VNTR

WEATHER: Cloudy/Overcast/Rain 78° DRILLING CONTRACTOR : JFA

  LOGGER : Antonio LunaStart:0925; 2/24/2009

40 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

45 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

55 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

60 __

   Sampler Signature: Date:Antonio Luna 2/24/2009

Page 5 of 14



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  2/24/2009

SOP(s) used (refer to SOP log)?

All applicable SOP's followed.

Were all requirements of the SOP(s) (above) met?

Collected SS @ 0930; Collected SB @0935.  Returned to SO02 to drill for lithology 1330 to 1415. 

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPI-SO02

LOCATION : VE-PAOC-I

Page 6 of 14



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEPI-SS03-01-0209 1015 _
VEPI-SS03P-01-0209 1015

_ _ _
0-4 24/48" N/A

_ _ _

_ _ _
VEPI-SB03-46-0209 1020

5 __ __ __

_ _ _
4-8 36/48" N/A

_ _ _

 _ _ _

_ _ _

PROJECT :  SI/ESI Former VNTR

WEATHER: Cloudy/Overcast/Rain 78° DRILLING CONTRACTOR : JFA

  LOGGER : Antonio LunaStart: 1010 2/24/2009

N/A

N/A

fine to medium grained sand

0-3' bgs ORGAINIC SAND (SW), very dusky
red (2.5YR 2.5/2), damp, loose, non plastic,
non cohesive, fine grained sand

SOIL BORING LOG

DATE: 2/24/2009

End: 1245  2/24/2009

3-6' bgs SILTY SAND (SW), dark reddish brown
(2.5YR 3/4), damp, non plastic, non cohesive,

fine to coarse grained sand, mottled, no odor

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPI-SO03

LOCATION : VE-PAOC-I

  MINERALOGY.

6-17' bgs SILTY SAND (SW), light gray (2.5Y
7/2), dry to damp, non plastic, non cohesive,

DRILLING METHOD AND EQUIPMENT USED : 6610DT, DPT, Tracked

10 __ 8-12 24/48" N/A __ __

_ _ _

_ _ _

_ _ _

_ _ _
12-16 48/48" N/A

15 __ __ __

_ _ _

_ _ _

_ 16-20 48/48" N/A _ _

_ _ _

20 __ __ __

_ _ _

_ 20-24 48/48" N/A _ _

_ _ _

_ _ _

25 __ __ __

_ 24-28 48/48" N/A _ _

_ _ _

 _ _ _

_ _ _
28-32 48/48" N/A

30 __

   Sampler Signature: Date:

N/A

N/A

N/A

N/A

N/A

N/A

3/4), damp, dense, non plastic, non cohesive, 
fine grained sand

17-27' bgs SILT (ML), dark reddish brown (2.5YR

2/24/2009Antonio Luna

27-36' bgs SILTY SAND (SW), very pale brown
(10YR 7/3), dry, loose, non plastic, non cohesive,
fine to coarse grained sand

Page 7 of 14



PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
28-32 48/48" N/A

_ _ _

_ _ _

_ 32-36 30/48" N/A _ _

35 __ __ __

_ _ _

_ _ EOB=36' bgs _
Refusal

 _ _ _

_ _ _
Notes:  PID was not reading correctly 

DRILLING METHOD AND EQUIPMENT USED : 6610DT, DPT, Tracked

End: 1245 2/24/2009

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPI-SO03

LOCATION : VE-PAOC-I

SOIL BORING LOG

DATE: 2/24/2009

27-36' bgs SILTY SAND (SW), very pale brown
(10YR 7/3), dry, loose, non plastic, non cohesive,
fine to coarse grained sand

N/A

N/A

PROJECT :  SI/ESI Former VNTR

WEATHER: Cloudy/Overcast/Rain 78° DRILLING CONTRACTOR : JFA

  LOGGER : Antonio LunaStart: 1010 2/24/2009

Notes:  PID was not reading correctly 
40 __ __ even with moisture catch, No odors or __

"staining" was evident. No further samples
_ _ were taken beyon the SAP. _

_ _ _

_ _ _

_ _ _

45 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

55 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

60 __

   Sampler Signature: Date:Antonio Luna 2/24/2009

Page 8 of 14



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  2/24/2009

SOP(s) used (refer to SOP log)?

All applicable SOP's followed.

Were all requirements of the SOP(s) (above) met?

Collected SS @ 1015; Collected SB @1020.  Returned to SO03 to drill for lithology 1210 to 1245. 

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPI-SO03

LOCATION : VE-PAOC-I

Page 9 of 14



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEPI-SS04-01-0209 1100 _

_ _ _
0-4 24*/48" N/A

_ _ _

_ _ _
VEPI-SB04-46-0209 1110

5 __ __ __

_ _ _
4-8 30/48" N/A

_ _ _

 _ _ _

_ _ _

DRILLING METHOD AND EQUIPMENT USED : 6610DT, DPT, Tracked

medium grianed sand

End: 1120  2/24/2009

  MINERALOGY.

6"-17' bgs SILTY SAND (SW), reddish gray (5YR
5/2), dry, non plastic, non cohesive, fine to 

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPI-SO04

LOCATION : VE-PAOC-I

SOIL BORING LOG

DATE: 2/24/2009

0-3" bgs ORGANIC SOIL (PT), brown reddish
(5YR 4/3), damp, loose, non plastic, non
cohesive, fine to medium grained sand

3"-6" bgs CONCRETE
N/A

N/A

PROJECT :  SI/ESI Former VNTR

WEATHER: Cloudy/Overcast/Rain 78° DRILLING CONTRACTOR : JFA

  LOGGER : Antonio LunaStart: 1050  2/24/2009

10 __ 8-12 30/48" N/A __ __

_ _ _

_ _ _

_ _ _

_ _ _
12-16 38/48" N/A

15 __ __ __

_ _ _

_ _ _

_ 16-20 39/48" N/A _ _

_ _ _

20 __ __ __

_ _ _

_ 20-24 48/48" N/A _ _

_ _ _

_ _ _

25 __ __ __

_ 24-28 NR N/A _ _

_ _ _

 _ _ _

_ _ _
28-32 48/48" N/A

30 __

   Sampler Signature: Date:

28-32' bgs SILTY SAND (SW), yellowish brown

fine to medium grained sand
(10YR 5/4), damp, non plastic, non cohesive,

Antonio Luna 2/24/2009

24-28' No recovery

17-24' bgs SANDY SILT (SM), red (2.5YR 4/6),
damp, plastic, cohesive, fine grained sand

N/A

N/A

N/A

N/A

N/A

N/A

Page 10 of 14



PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
28-32 48/48"

_ _ _

_ _ EOB=32' bgs _
Refusal

_ _ _

35 __ __ __
Notes:  PID was not reading correctly 

_ _ even with moisture catch, No odors or _
"staining" was evident. No further samples

_ _ were taken beyon the SAP. _

 _ _ _

_ _ _

PROJECT :  SI/ESI Former VNTR

WEATHER: Cloudy/Overcast/Rain 78° DRILLING CONTRACTOR : JFA

  LOGGER : Antonio LunaStart: 1050  2/24/2009

28-32' bgs SILTY SAND (SW), yellowish brown
(10YR 5/4), damp, non plastic, non cohesive,
fine to medium grained sand

SOIL BORING LOG

DATE: 2/24/2009

End: 1120  2/24/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPI-SO04

LOCATION : VE-PAOC-I

  MINERALOGY.

DRILLING METHOD AND EQUIPMENT USED : 6610DT, DPT, Tracked

40 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

45 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

55 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

60 __

   Sampler Signature: Date: 2/24/2009Antonio Luna

Page 11 of 14



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  2/24/2009

SOP(s) used (refer to SOP log)?

All applicable SOP's followed.

Were all requirements of the SOP(s) (above) met?

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPI-SO04

LOCATION : VE-PAOC-I

Page 12 of 14



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEPI-SS05-01-0209 1040 _

_ _ _
0-4 30/48" N/A

_ 2-6' bgs SILTY SAND (SW), dark reddish brown _ _
(2.5Y 3/4), damp, loose, non plastic, non

_ _ _
VEPI-SB05-46-0209 1050

5 __ __ VEPI-SB05-46-0209 MS/MSD __

_ _ _
4-8 40/48" N/A

_ _ _

 _ _ _

_ _ _

PROJECT :  SI/ESI Former VNTR

WEATHER: Cloudy/Overcast/Rain 78° DRILLING CONTRACTOR : JFA

  LOGGER : Antonio LunaStart: 1035  2/24/2009

N/A

N/A

0-2' bgs ORGANIC SAND (SW), dark reddish
brown (5YR 3/2), damp, non plastic, non
cohesive, fine to medium grained sand

cohesive, fine to medium grained sand

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPI-SO05

LOCATION : VE-PAOC-I

SOIL BORING LOG

DATE: 2/24/2009

End: 1145  2/24/2009

  MINERALOGY.

6-11' SILTY SAND (SW), light gray (2.5Y 7/2),
damp, loose, non plastic, non cohesive, fine to 
medium grained sand, mottled

DRILLING METHOD AND EQUIPMENT USED : 6610DT, DPT, Tracked

10 __ 8-12 36/48" N/A __ __

_ _ _

_ _ _

_ _ _

_ _ _
12-16 34/48" N/A

15 __ __ __

_ _ _

_ _ _

_ 16-20 36/48" N/A _ _

_ _ _

20 __ __ __

_ _ _

_ 20-24 NR N/A _ _

_ _ _

_ _ _

25 __ __ EOB=24' bgs __
Refusal

_ _ _

_ _ Notes:  PID was not reading correctly _
even with moisture catch, No odors or 

 _ _ "staining" was evident. No further samples _
were taken beyon the SAP.

_ _ _

30 __

   Sampler Signature: Date:

N/A

N/A

N/A

N/A

14-20' bgs SILTY SAND (SW), reddish gray (5YR
5/2), dry, non plastic, non cohesive, fine to 
coarse grained sand

11-14' bgs SILTY SAND (SW), yellowish red
(5YR 4/6), damp, non plastic, non cohesive, 
40/60 silt/sand, fine grained sand

2/24/2009Antonio Luna

Page 13 of 14



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/24/2009

SOP(s) used (refer to SOP log)?

All applicable SOP's followed.

Were all requirements of the SOP(s) (above) met?

Collected SS @ 1040; Collected SB @1050.  Returned to SO05 to drill for lithology 1125 to 1145. 

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPI-SO05

LOCATION : VE-PAOC-I

Page 14 of 14



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0ppm _

_ _ _
VEPL-SS05-01-0209 1205

_ _ _
0-1 12"/12" NA

_ _ _

1 __ __ __

_ _ EOB = 1' bgs _

_ _ _

 _ _ _

_ _ _

  MINERALOGY.

0-1' bgs SILTY SAND (SW), dark grayish brown
(10YR 4/2), dry, loose, non plastic, non cohesive,

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPL-SO05

LOCATION : VE-PAOC-L

SOIL BORING LOG

DATE: 2/9/2009

End: 1205  2/9/2009

DRILLING METHOD AND EQUIPMENT USED : 15 pound slide hammer

no structure

NA

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy, dry, breezy DRILLING CONTRACTOR : JFA

  LOGGER : T. Luna/T. LangilleStart: 1200  2/9/2009

2 __ __ __

_ _ _

_ _ _

_ _ _

3 __ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:T. Langille 2/9/2009

Page 1 of 28



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   1 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/9/2009

SOP(s) used (refer to SOP log)?

All appropriate SOPs Followed.

Were all requirements of the SOP(s) (above) met?

This sample was taken during the first phase of work at PAOC L.  The purpose of this sample was to delinate the extent of the soil that required excavation.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPL-SO05

LOCATION : VE-PAOC-L

Page 2 of 28



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _

_ _ VEPL-SS06-01-0209 1200 _

_ 0-1' 12"/12" N/A N/A _ _

_ _ _

1 __ __ __

_ _ EOB = 1' bgs _

_ _ _

 _ _ _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPL-SO06

  MINERALOGY.

LOCATION : VE-PAOC-L

SOIL BORING LOG

DATE: 2/9/2009

End:  2/9/2009  1200

PROJECT :  SI/ESI Former VNTR

DRILLING CONTRACTOR : JFA

Start:  1140  2/9/2009   LOGGER : T. Luna/T. Langille

0-1' SILTY SAND (SW), light brown (10YR 6/2), 

DRILLING METHOD AND EQUIPMENT USED : 15 pound slide hammer

to gray (N6/0), dry, loose, non plastic, non
cohesive, no structure

2 __ __ __

_ _ _

_ _ _

_ _ _

3 __ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:T. Langille 2/9/2009

Page 3 of 28



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   1 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/9/2009

SOP(s) used (refer to SOP log)?

All appropriate SOPs Followed.

Were all requirements of the SOP(s) (above) met?

This sample was taken during the first phase of work at PAOC L.  The purpose of this sample was to delinate the extent of the soil that required excavation.

Analysis of laboratory data showed that this sample location was not contaminated, and thus forms an outer limit to the contamination around the building.

However, during the excavation of contaminated soil from PAOC L, this sample was removed/excavated.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPL-SO06

LOCATION : VE-PAOC-L

Page 4 of 28



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _

_ _ VEPL-SSO7-01-0209 1140 _

_ 0-1' 12"/12" N/A _ _

_ _ _

1 __ __ __

_ _ EOB = 1'' bgs _

_ _ _

 _ _ _

_ _ _

N/A

0-1' bgs SILTY SAND (SW), brown (10YR 4/3),
dry, loose, non plastic, non cohesive, some
angular gravel, saprolite

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPL-SO07

LOCATION : VE-PAOC-L

SOIL BORING LOG

DATE: 2/9/2009

End:  1140  2/09/2009

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy, dry, 80° DRILLING CONTRACTOR : JFA

Start: 1035  2/09/2009   LOGGER : T. Luna/T. Langille

DRILLING METHOD AND EQUIPMENT USED : 15 pound slide hammer

2 __ __ __

_ _ _

_ _ _

_ _ _

3 __ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:T. Langille 2/9/2009

Page 5 of 28



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   1 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/9/2009

SOP(s) used (refer to SOP log)?

All appropriate SOPs Followed.

Were all requirements of the SOP(s) (above) met?

This sample was taken during the first phase of work at PAOC L.  The purpose of this sample was to delinate the extent of the soil that required excavation.

Analysis of laboratory data showed that this sample location was not contaminated, and thus forms an outer limit to the contamination around the building.

However, during the excavation of contaminated soil from PAOC L, this sample was removed/excavated.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPL-SO07

LOCATION : VE-PAOC-L

Page 6 of 28



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _

_ _ VEPL-SSO8-01-0209 1125 _

_ 0-1' 12"/12" N/A _ _

_ _ _

1 __ __ __

_ _ EOB = 1'' bgs _

_ _ _

 _ _ _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPL-SO08

  MINERALOGY.

LOCATION : VE-PAOC-L

SOIL BORING LOG

DATE: 2/9/2009

End:1125  2/09/09

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy, dry, 80° DRILLING CONTRACTOR : JFA

Start: 1035 2/09/09   LOGGER : T. Luna/T. Langille

DRILLING METHOD AND EQUIPMENT USED : 15 pound slide hammer

N/A

0-1' bgs SILTY CLAYEY SAND (SW), light brown 
brown (10YR 6/2) to gray (N6/4), dry, loose, non 
non plastic, non cohesive, fine grained sand,
with angular grained gravel

2 __ __ __

_ _ _

_ _ _

_ _ _

3 __ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:T. Langille 2/9/2009

Page 7 of 28



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   1 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/9/2009

SOP(s) used (refer to SOP log)?

All appropriate SOPs Followed.

Were all requirements of the SOP(s) (above) met?

This sample was taken during the first phase of work at PAOC L.  The purpose of this sample was to delinate the extent of the soil that required excavation.

Analysis of laboratory data showed that this sample location was not contaminated, and thus forms an outer limit to the contamination around the building.

However, during the excavation of contaminated soil from PAOC L, this sample was removed/excavated.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPL-SO08

LOCATION : VE-PAOC-L

Page 8 of 28



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 4.9 ppm _

_ _ VEPL-SSO9-01-0209 1100 _

_ 0-1' 12"/12" N/A _ _

_ _ _

1 __ __ __

_ _ EOB = 1' bgs _

_ _ _

 _ _ _

_ _ _

SOIL BORING LOG

DATE: 2/9/2009

End: 1100  2/09/09

DRILLING METHOD AND EQUIPMENT USED : 15 pound slide hammer

  MINERALOGY.

0-1' bgs SILTY SAND (SW), dark gray (N4/0)
dry, loose, non plastic, non cohesive, some
pea gravel, coarsens downward

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPL-SO09

LOCATION : VE-PAOC-L

N/A

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy, dry, 80° DRILLING CONTRACTOR : JFA

Start: 1035  2/09/09   LOGGER : T. Luna/T. Langille

2 __ __ __

_ _ _

_ _ _

_ _ _

3 __ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:T. Langille 2/9/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   1 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/9/2009

SOP(s) used (refer to SOP log)?

All appropriate SOPs Followed.

Were all requirements of the SOP(s) (above) met?

This sample was taken during the first phase of work at PAOC L.  The purpose of this sample was to delinate the extent of the soil that required excavation.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPL-SO09

LOCATION : VE-PAOC-L
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _

_ _ VEPL-SS10-01-0209 1245 _

_ 0-1' 12"/12" N/A _ _

_ _ _

1 __ __ __

_ _ EOB = 1' bgs _

_ _ _

 _ _ _

_ _ _

LOCATION : VE-PAOC-L

SOIL BORING LOG

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPL-SO10

DATE: 2/9/2009

End: 1245  2/09/09

  MINERALOGY.

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy, dry, 80° DRILLING CONTRACTOR : JFA

  LOGGER : T. Luna/T. Langille

N/A

Start: 1230  2/09/09

0-1' bgs SILTY SAND (SW), brown (10YR 5/3),
dry, loose, non plastic, non cohesive, no
structure

DRILLING METHOD AND EQUIPMENT USED : 15 pound slide hammer

2 __ __ __

_ _ _

_ _ _

_ _ _

3 __ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:T. Langille 2/9/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   1 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/9/2009

SOP(s) used (refer to SOP log)?

All appropriate SOPs Followed.

Were all requirements of the SOP(s) (above) met?

This sample was taken during the first phase of work at PAOC L.  The purpose of this sample was to delinate the extent of the soil that required excavation.

Analysis of laboratory data showed that this sample location was not contaminated, and thus forms an outer limit to the contamination around the building.

However, during the excavation of contaminated soil from PAOC L, this sample was removed/excavated.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPL-SO10

LOCATION : VE-PAOC-L

Page 12 of 28



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _

_ _ VEPL-SS11-01-0209 1240 _
VEPL-SS11P-01-0209

_ 0-1' 12"/12" N/A _ _

_ _ _

1 __ __ __

_ _ EOB = 1' bgs _

_ _ _

 _ _ _

_ _ _

SOIL BORING LOG

DATE: 2/9/2009

End: 1245  2/09/09

DRILLING METHOD AND EQUIPMENT USED : 15 pound slide hammer

  MINERALOGY.

0-1' bgs SILTY SAND (SW), very dark grayish 
brown (10YR 3/2), dry, loose, non plastic, non 
cohesive, with gravel, no structure

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPL-SO11

LOCATION : VE-PAOC-L

N/A

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy, dry, 80° DRILLING CONTRACTOR : JFA

Start: 1210  2/09/09   LOGGER : T. Luna/T. Langille

2 __ __ __

_ _ _

_ _ _

_ _ _

3 __ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:T. Langille 2/9/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   1 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/9/2009

SOP(s) used (refer to SOP log)?

All appropriate SOPs Followed.

Were all requirements of the SOP(s) (above) met?

This sample was taken during the first phase of work at PAOC L.  The purpose of this sample was to delinate the extent of the soil that required excavation.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPL-SO11

LOCATION : VE-PAOC-L
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _

_ _ VEPL-SS12-01-0209 1220 _

_ 0-1' 12"/12" N/A _ _

_ _ _

1 __ __ __

_ _ EOB = 1' bgs _

_ _ _

 _ _ _

_ _ _

LOCATION : VE-PAOC-L

SOIL BORING LOG

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPL-SO12

DATE: 2/9/2009

End: 1245  2/09/09

  MINERALOGY.

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy, dry, 80° DRILLING CONTRACTOR : JFA

  LOGGER : T. Luna/T. Langille

N/A

Start: 1210  2/09/09

0-1' bgs SILTY SAND (SW), very dark grayish 
brown (10YR 3/2), dry, loose, non plastic, non 
cohesive, with pea [round grained] gravel,

DRILLING METHOD AND EQUIPMENT USED : 15 pound slide hammer

 no structure

2 __ __ __

_ _ _

_ _ _

_ _ _

3 __ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:T. Langille 2/9/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   1 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/9/2009

SOP(s) used (refer to SOP log)?

All appropriate SOPs Followed.

Were all requirements of the SOP(s) (above) met?

This sample was taken during the first phase of work at PAOC L.  The purpose of this sample was to delinate the extent of the soil that required excavation.

Analysis of laboratory data showed that this sample location was not contaminated, and thus forms an outer limit to the contamination around the building.

However, during the excavation of contaminated soil from PAOC L, this sample was removed/excavated.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPL-SO12

LOCATION : VE-PAOC-L
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  Partly Cloudy 89°F 5-8kts. DRILLING CONTRACTOR :  N/A 

WATER LEVELS :  N/A DATE/TIME Start:  5/1/09  1130   LOGGER :  A. Luna  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEPL-SS13-0H-0509* 1135 _
MS/MSD

_ _ _
0.1-0.6 0.5 N/A

_ _ _

_ _ _

0.5 __ __ __

_ _ EOB = 0.5' _

_ _ *Note: as of 09/03/2009, This sample _
ID is now VEPL-SB13-22H-0509

 _ _ _

_ _ _

DRILLING METHOD AND EQUIPMENT USED :  Hand sample with stainless steel spoon

N/A

End:  5/1/09  1135

0-6" bgs. SILTY SAND (SM), reddish yellow (7.5YR 
6/6), dry, loose, non plastic, non cohesive, fine to 
coarse grained sand, with fine to coarse grained 
gravel, few cobbles

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPL-SO13

LOCATION : VE-PAOC-L

SOIL BORING LOG

DATE:  5/1/09 

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date: 5/1/2009   Sampler Signature: Antonio Luna
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  5/1/09  

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.

Were all requirements of the SOP(s) (above) met?  Yes.

This sample was collected following the initial excavation and was a confirmatory sample.

VEPL-SS13 has been changed to VEPL-SB13 due to depth below ground surface on 09/03/2009.  This sample location was exavated to two feet bgs.  

Following excavation activities this sample was collected.  Therefore, the sample depth is actually 2 to 2.5 ft bgs, not 0 to 0.5 ft below the surface

as would be indicated by the original sample id.

No PID readings were collected from soil samples.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPL-SO13

LOCATION : VE-PAOC-L
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  Partly Cloudy, 89°F 5-8kts. DRILLING CONTRACTOR :  N/A 

WATER LEVELS :  N/A DATE/TIME Start:  5/1/09  1140   LOGGER :  A. Luna  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEPL-SS14-0H-0509 1140 _

_ _ _
0.1-0.6 0.5 N/A VEPL-SS14P-0H-0509 1145

_ _ _

_ _ _

0.5 __ __ __

_ _ EOB= 0.5' _

_ _ _
*Note: as of 09/03/2009, This sample

 _ _ ID is now VEPL-SB14-22H-0509 _

_ _ _

End:  5/1/09  1145

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPL-SO14

LOCATION : VE-PAOC-L

SOIL BORING LOG

DATE:  5/1/09 

DRILLING METHOD AND EQUIPMENT USED :  Hand sample with stainless steel spoon

0-6" bgs. SILTY SAND W/GRAVEL (SM) Reddish 
yellow (7.5YR7/6), dry, loose, non plastic, non 
cohesive, fine to coarse grained sand, fine to 
coarse grained gravel, few cobbles 

  MINERALOGY.

N/A

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date:   Sampler Signature: Antonio Luna 5/1/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  5/1/09  

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.

Were all requirements of the SOP(s) (above) met?  Yes.

This sample was collected following the initial excavation and was a confirmatory sample.

This sample location was exavated to two feet bgs. Following excavation activities this sample was collected.   Therefore, the sample depth is actually

 2 to 2.5 ft bgs, not 0 to 0.5 ft below the surface as would be indicated by the sample id.  However, results of the sample analysis indicated additional

soil removal was required in the area where this sample was located.  Therefore, this sample location was then excavated to 4' bgs.

During this second excavation of contaminated soil from PAOC L, this sample was removed/excavated and is no longer a valid sample site for 

evaluation of  current soil conditions at this location. 

No PID readings were collected from soil samples.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPL-SO14

LOCATION : VE-PAOC-L
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  Partly Couldy 89°F  5-10kts. DRILLING CONTRACTOR :  N/A 

WATER LEVELS :  N/A DATE/TIME Start:  5/1/09  1150   LOGGER :  A. Luna 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
0.1-0.6 0.5 N/A

_ _ VEPL-SS15-0H-0509 1150 _

_ _ _

0.5 __ __ __

_ _ EOB = 0.5' bgs _

_ _ _
*Note: as of 09/03/2009, This sample

 _ _ ID is now VEPL-SB15-22H-0509 _

_ _ _

0-6" bgs SILTY COBBLY GRAVELY SAND (SW), 
Light brownish gray (10YR6/2), dry, loose, non 
plastic, non cohesive, fine to coarse grained sand, 
fine to coarse grained gravel

DATE:  5/1/09 

End:  5/1/09  1150

DRILLING METHOD AND EQUIPMENT USED :  Hand sample with stainless steel spoon

  MINERALOGY.

N/A

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPL-SO15

LOCATION : VE-PAOC-L

SOIL BORING LOG

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date: 5/1/2009   Sampler Signature: Antonio Luna
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  5/1/09  

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.

Were all requirements of the SOP(s) (above) met?  Yes.

This sample was collected following the initial excavation and was a confirmatory sample.

This sample location was exavated to two feet bgs. Following excavation activities this sample was collected.   Therefore, the sample depth is actually

 2 to 2.5 ft bgs, not 0 to 0.5 ft below the surface as would be indicated by the sample id.  However, results of the sample analysis indicated additional

soil removal was required in the area where this sample was located.  Therefore, this sample location was then excavated to 4' bgs.

During this second excavation of contaminated soil from PAOC L, this sample was removed/excavated and is no longer a valid sample site for 

evaluation of  current soil conditions at this location. 

No PID readings were collected from soil samples.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPL-SO15

LOCATION : VE-PAOC-L
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  Partly Cloudy 89°F 8-10kts. DRILLING CONTRACTOR :  N/A 

WATER LEVELS :  N/A DATE/TIME Start:  5/1/09  1155   LOGGER :  A. Luna  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ VEPL-SS16-0H-0509* 1155 _

_ _ _
0.1-0.6 0.5 N/A

_ _ _

_ _ _

0.5 __ __ __

_ _ EOB = 0.5' bgs _

_ _ _

 _ _ _
*Note: as of 09/03/2009, This sample 

_ _ ID is now VEPL-SB16-22H-0509 _

End:  5/1/09  1155

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPL-SO16

LOCATION : VE-PAOC-L

SOIL BORING LOG

DATE:  5/1/09 

DRILLING METHOD AND EQUIPMENT USED :  Hand sample with stainless steel spoon

0-6" bgs. SILTY SAND (SM), mottled w/ black 
(10YR 2/1) and light yellowish brown (10YR 6/4), 
dry, loose, non plastic, non cohesive, fine-coarse 
grained sand, fine-coarse grained sub rounded to 
angular gravel, with sub rounded to angular 
cobbles

  MINERALOGY.

N/A

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date:   Sampler Signature: Antonio Luna 5/1/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  5/1/09  

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.

Were all requirements of the SOP(s) (above) met?  Yes.

This sample was collected following the initial excavation and was a confirmatory sample.

VEPL-SS13 has been changed to VEPL-SB13 due to depth below ground surface on 09/03/2009.  This sample location was exavated to two feet bgs.  

Following excavation activities this sample was collected.  Therefore, the sample depth is actually 2 to 2.5 ft bgs, not 0 to 0.5 ft below the surface

as would be indicated by the original sample id.

No PID readings were collected from soil samples.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPL-SO16

LOCATION : VE-PAOC-L
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER: DRILLING CONTRACTOR :  N/A 

WATER LEVELS :  N/A DATE/TIME Start:  5/7/09  1831   LOGGER :  Kenji Butler
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _

_ _ _

1 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

DRILLING METHOD AND EQUIPMENT USED :  Hand sample with stainless steel spoon

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPL-SO17

LOCATION : VE-PAOC-L

SOIL BORING LOG

DATE:  5/7/09 

End:  5/7/09  1831

Soil excavated from 0-4' bgs

2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

 4 __ __ __

_ _ VEPL-SB17-44H-0509 1831 _
4-4.5 6/6 N/A

_ _ _

_ _ _
EOB=4.5' bgs

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

Date:   Sampler Signature: Kenji Butler 5/7/2009

N/A
No sample description was made in the field
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  5/7/09  

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.

Were all requirements of the SOP(s) (above) met?  Yes.

This sample was collected following the second phase of excavation and was a confirmatory sample.

No PID readings were collected from soil samples.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPL-SO17

LOCATION : VE-PAOC-L
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER: DRILLING CONTRACTOR :  N/A 

WATER LEVELS :  N/A DATE/TIME Start:  5/18/09  1338   LOGGER :  Kenji Butler
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _

_ _ _

1 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

DRILLING METHOD AND EQUIPMENT USED :  Hand sample with stainless steel spoon

  MINERALOGY.

Soil excavated from 0-4' bgs

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPL-SO18

LOCATION : VE-PAOC-L

SOIL BORING LOG

DATE:  5/18/09 

End:  5/18/09  1338

2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

 4 __ __ __

_ _ VEPL-SB18-44H-0509 1338 _
4-4.5 6/6 N/A

_ _ _

_ _ _
EOB=4.5' bgs

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

Date:   Sampler Signature: Kenji Butler 5/18/2009

N/A
No sample description was made in the field
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  5/18/09  

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed.

Were all requirements of the SOP(s) (above) met?  Yes.

This sample was collected following the second phase of excavation and was a confirmatory sample.

No PID readings were collected from soil samples.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPL-SO18

LOCATION : VE-PAOC-L
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _

_ _ 0.0 ppm _
0-4 36/48" N/A

_ _ 0.0 ppm _

_ _ 0.0 ppm _

5  __ __ 0.0 ppm __

_ 4-8 48/48" N/A _ 0.0 ppm _

_ _ 0.0 ppm _

 _ _ 0.0 ppm _

_ _ 0.0 ppm _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPM-SO01

LOCATION : VE-PAOC-M

SOIL BORING LOG

DATE: 2/09/2009

  MINERALOGY.

grained sand, with angular gravel

2-4' bgs SILTY SAND (SW), dark reddish brown
(5YR 3/3), dry, dense, non plastic, non cohesive,

dry, non plastic, non cohesive, fine to coarse
0-1' bgs SILTY SAND (SW), brown (10YR 4/3),

1-2' bgs SILTY SAND (SW), light gray (10YR 7/8),
dry, non plastic, non cohesive, fine to coarse

grained sand, rounded gravel, with organics

fine to coarse grained sand, with gravel, no
mineral structure

4-7' bgs SILTY SAND (SW), yellowish brown
(10YR 5/4), dry, dense, non plastic, non

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

cohesive, fine to coarse grained sand, with 
angular gravel, no mineral structure

N/A

N/A

  LOGGER :  A. Luna

PROJECT :  SI/ESI Former VNTR

Start: 1535  02/09/2009DATE/TIMEN/A

WEATHER: Clear, 80°F, SW wind @ 7-10kts DRILLING CONTRACTOR : JFA

End: 1600 02/09/2009

 10  __ 8-12 48/48' N/A __ 0.0 ppm __

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ 12-16 47/48" N/A _ 0.0 ppm _

15  __ __ 0.0 ppm __

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ 16-20 40/48 N/A _ 0.0 ppm _

_ _ 0.0 ppm _

20  __ __ 0.0 ppm __

_ _ EOB=20' bgs _
Refusal

_ _ _
No samples taken as per SOP

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/9/2009

(10YR 6/6), dry, non plastic, non cohesive, fine
grained sand, no recognizable minerals

(7.5YR 5/6), slightly damp, non plastic, non 
cohesive, fine to coarse grained sand, complete
mineral structure present (upper saprolite)

15-16' bgs SILTY SAND (SW), strong brown

weathered, dry, non plastic, non cohesive,  with
silt, fine to coarse grained sand, with gravel

16-19' bgs SILTY SAND (SW), brownish yellow

19-20' bgs SAND (SW), no one color to report,
intact grains, full mineral assemblage, highly 

N/A

N/A

N/A

7-15' bgs SILTY SAND (SW), light yellowish

Antonio Luna

brown (10YR 6/8), dry, non plastic, non 
cohesive, fine to medium grained sand, no gravel,
good clear mineral structure
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/09/2009

SOP(s) used (refer to SOP log)?

All applicable SOP's followed, no samples to collect, 

Were all requirements of the SOP(s) (above) met?

No evidence of contamination

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPM-SO01

LOCATION : VE-PAOC-M

Page 2 of 8



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _

_ _ 0.0 ppm _
0-4 36/48" N/A

_ _ 0.0 ppm _

_ _ 0.0 ppm _

5  __ __ 0.0 ppm __

_ 4-8 48/48" N/A _ 0.0 ppm _

_ _ 0.0 ppm _

 _ _ 0.0 ppm _

_ _ 0.0 ppm _

PROJECT :  SI/ESI Former VNTR

  MINERALOGY.

  LOGGER :  A. Luna

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPM-SO02

LOCATION : VE-PAOC-M

SOIL BORING LOG

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

0-1' bgs SILTY SAND (SW), yellowish brown 
(10YR 5/4). dry, non plastic, non cohesive, fine

WEATHER: Clear, 80°f, SW wind @ 7-10kts DRILLING CONTRACTOR : JFA

N/A DATE/TIME Start: 1600 02/09/2009 End: 1640 02/09/2009

1-4' bgs SILTY SAND (SW), dark reddish brown
(5YR 3/2), dry, non plastic, non cohesive, fine

to coarse grained sand, with angular gravel
N/A

4-4.5' bgs APHANITIC ANDESITE gray (5YR
7/1), possible cobble

to coarse grained sand, no mineral structure

6/3), dry, non plastic, non cohesive, fine to
coarse grained sand, few amphiboles

N/A
4.5-17' bgs SANDY SILT (ML), pale brown (10YR

DATE: 2/09/2009

 10  __ 8-12 48/48' N/A __ 0.0 ppm __

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ 12-16 48/48" N/A _ 0.0 ppm _

15  __ __ 0.0 ppm __

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ 16-20 40/48 N/A _ 0.0 ppm _

_ _ 0.0 ppm _

20  __ __ 0.0 ppm __

_ _ EOB=20' bgs _
Refusal

_ _ _
No samples taken as per SOP

_ _ _

_ _ _

25  __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/9/2009

17-17.5' bgs SANDY SILT/SILTY SAND (SC-SW)

non cohesive, fine grained sand

N/A

yellowish brown (10YR 5/6), dry, non plastic,

17.5-20' bgs SAND (SW), no one color to report,
intact grains, full mineral assemblage, highly 

N/A

N/A

weathered, dry, non plastic, non cohesive,  with
silt, fine to coarse grained sand

Antonio Luna

Page 3 of 8



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/09/2009

SOP(s) used (refer to SOP log)?

All applicable SOP's followed, no samples to collect, 

Were all requirements of the SOP(s) (above) met?

No evidence of contamination

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPM-SO02

LOCATION : VE-PAOC-M

Page 4 of 8



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _

_ _ 0.0 ppm _
0-4 26/48" N/A

_ _ 0.0 ppm _

_ _ 0.0 ppm _

5  __ __ 0.0 ppm __

_ 4-8 47/48" N/A _ 0.0 ppm _

_ _ 0.0 ppm _

 _ _ 0.0 ppm _

_ _ 0.0 ppm _

SOIL BORING LOG

PROJECT :  SI/ESI Former VNTR DATE: 2/09/2009

WEATHER: Clear, 80°F, SW wind @ 7-10kts DRILLING CONTRACTOR : JFA

DATE/TIME Start: 1505 02/09/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPM-SO03

  MINERALOGY.

LOCATION : VE-PAOC-M

N/A end: 1535 02/09/2009   LOGGER :  A. Luna

0-4' bgs SILTY SAND (SW), very dark grayish

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

N/A mineral structure present, no odor

brown (10YR 3/7), damp/moist, non plastic,
non cohesive, fine to coarse grained sand, no

4-6' bgs SILTY SAND (SW), dark yellowish 
brown (10YR 4/6),dry, non plastic, non cohesive,

6-9' bgs SILTY SAND (SW), yellowish brown

fine to coarse grained sand, no mineral structure,
N/A no odor

structure, no odor

(10YR 5/6), damp, dense, non plastic, non
cohesive, fine to coarse grained sand, no mineral

9-12' bgs SILTY SAND (SW), yellowish brown

 10  __ 8-12 48/48" N/A __ 0.0 ppm __

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ 12-16 45/48" N/A _ 0.0 ppm _

15  __ __ 0.0 ppm __

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ 16-20 48/48" N/A _ 0.0 ppm _

_ _ 0.0 ppm _

20  __ __ 0.0 ppm __

_ _ 0.0 ppm _

_ _ 0.0 ppm _
20-24 36/48" N/A

_ _ 0.0 ppm _

_ _ 0.0 ppm _

25  __ __ EOB=24' bgs __
Refusal

_ _ _
No samples taken as per SOP

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date:

from parent rock present (Saprolite), no odor

2/9/2009

cohesive, fine to medium grained sand, few
amphiboles, no odor

9 12  bgs SILTY SAND (SW), yellowish brown
N/A (10YR 5/6), damp, dense, slightly plastic, non

12-19' bgs SILTY SAND (SW), yellowish brown
(10YR 5/6), dry, non plastic, non cohesive, fine
to coarse grained sand, fining downward, some

N/A amphiboles, no odor

N/A

coarse grained sand, mineral structure intact,
no odor

19-22' bgs SAND (SW), brownish yellow (10YR
6/6), dry, non plastic, non cohesive, fine to 

N/A (10YR 6/3), dry, non plastic, non cohesive, fine
to coarse grained sand, mineral structure from

22-24' bgs SILTY SAND (SW), pale brown 

Antonio Luna

Page 5 of 8



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/09/2009

SOP(s) used (refer to SOP log)?

All applicable SOP's followed, no samples to collect, 

Were all requirements of the SOP(s) (above) met?

No evidence of contamination

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPM-SO03

LOCATION : VE-PAOC-M

Page 6 of 8



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _

_ _ 0.0 ppm _
0-4 36/48" N/A

_ _ 0.0 ppm _

_ _ 0.0 ppm _

5  __ __ 0.0 ppm __

_ 4-8 48/48" N/A _ 0.0 ppm _

_ _ 0.0 ppm _

 _ _ 0.0 ppm _

_ _ 0.0 ppm _

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPM-SO04

LOCATION : VE-PAOC-M

SOIL BORING LOG

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT, Tracked

DATE: 2/09/2009

WEATHER: Clear, 80°f, SW wind @ 7-10kts DRILLING CONTRACTOR : JFA

N/A DATE/TIME Start: 1412 02/09/2009 End: 1500 02/09/2009   LOGGER :  A. Luna

0-4' bgs SILTY SAND (SW), grayish brown (10YR

PROJECT :  SI/ESI Former VNTR

N/A intact (upper Saprolite, perox oxisol), no odor

5/2), dry, non plastic, non cohesive, fine to 
coarse grained sand, trace gravel, mineral shapes

4-6' bgs SAND (SW), yellowish red (5YR 5/8), 
dry, non plastic, non cohesive, fine to coarse 

6-8' bgs SILT (ML), brown (10YR 4/3), damp,
non plastic, non cohesive, some fine to medium

grained sand, no intact mineral shapes, no odor
N/A

8-12' bgs SANDY SILT (SM), light olive
brown (2.5YR 5/6), dry, non plastic, non cohesive,

grained sand, no intact mineral shapes, no odor

medium grained sand, small amphiboles present,

 10  __ 8-12 48/48" N/A __ 0.0 ppm __

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ 12-16 48/48" N/A _ 0.0 ppm _

15  __ __ 0.0 ppm __

_ _ 0.0 ppm _

_ _ 0.0 ppm _

_ 16-20 42/48" N/A _ 0.0 ppm _

_ _ 0.0 ppm _
parent rock present, some green minerals, no odor

20  __ __ 0.0 ppm __

_ intact grains of quartz, mica, biotite, feldspars and _ 0.0 ppm _
amphiboles, highly weathered, dry, no odor

_ 20-23 34/36" N/A _ 0.0 ppm _

_ _ 0.0 ppm _

_ _ EOB=23' bgs _
Refusal

25  __ __ __
No samples taken as per SOP

_ _ _

_ _ _

 _ _ _

_ _ _

30  __

   Sampler Signature: Date: 2/9/2009

medium grained sand, small amphiboles present,
N/A no odor

12-16' bgs SITLY SAND (SW), yellowish
brown (10YR 5/8), dry, non plastic, non cohesive,
fine to medium grained sand, more amphiboles,

N/A some biotite

16-20' bgs SANDY SILT (SW)/SAND (SW),
mottled strong brown (7.5YR 5/8) and dark red

plagioclase that are holding crystaline shape,
more amphiboles, some quartz, structure of 

(2.5YR 3/6), dry, non plastic, non cohesive, fine
N/A to coarse grained sand, hydrated dissolving

N/A

20-23' bgs SAND (SW), no one color to report,

Antonio Luna

Page 7 of 8



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  02/09/2009

SOP(s) used (refer to SOP log)?

All applicable SOP's followed, no samples to collect, 

Were all requirements of the SOP(s) (above) met?

No evidence of contamination

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPM-SO04

LOCATION : VE-PAOC-M

Page 8 of 8



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ _
VEPO-SS01-01-0209 0810

_ _ _

_ _ 0.0ppm _

_ _ _

2 __ __ 0.0ppm __
0-4 48/48" N/A

_ _ _

_ _ _

 _ _ 0.0ppm _

_ _ _

  MINERALOGY.

coarse grained sand
dry, loose, non plastic, non cohesive, medium to

dry, loose, non plastic, non cohesive

6"-5' bgs SILTY SAND (SW), light gray (5YR 7/1),

0-3" bgs ORGANIC SOIL (PT), dark yellowish
brown (10YR 3/6), dry, loose, non plastic, non 

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPO-SO01

LOCATION : VE-PAOC-O

SOIL BORING LOG

DATE: 2/20/2009

End: 0820  2/20/2009

DRILLING METHOD AND EQUIPMENT USED :6610 DPT tracked

cohesive

3"-6" bgs SILTY SAND (SW), red (2.5YR 5/8),

N/A

PROJECT :  SI/ESI Former VNTR

WEATHER: Clear, 78°F 3-5 Kts DRILLING CONTRACTOR : JFA

  LOGGER : Antonio LunaStart: 0805  2/20/2009

4 __ __ 0.0ppm __

_ _ VEPO-SB01-46-0209 0815 _

_ _ _

_ _ 0.0ppm _

_ _ _

6 __ __ 0.0ppm __
4-8 48/48" N/A

_ _ _

_ _ _

_ _ 0.0ppm _

_ _ _

8 __ __ 0.0ppm __

_ _ EOB = 8' _
Refusal

_ _ _

_ _ _

_ _ _

10 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

12 __

   Sampler Signature: Date:Antonio Luna 2/20/2009

5-8' bgs SILTY SANDY (SW), white (5YR 8/1), 
dry, loose, non plastic, non cohesive, fine to 
medium grained sand

N/A

Page 1 of 4



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   1 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/20/09

SOP(s) used (refer to SOP log)?

 All appropriate SOP's followed.

Were all requirements of the SOP(s) (above) met?

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEP0-SO01

LOCATION : VE-PAOC-O

Page 2 of 4



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ _
VEPO-SS02-01-0209 0830

_ _ VEPO-SS02P-01-0209 _

_ _ 0.0ppm _

_ _ _

2 __ __ 0.0ppm __
0-4 48/48" N/A

_ _ _

_ _ _

 _ _ 0.0ppm _

_ _ _

N/A

  MINERALOGY.

LOCATION : VE-PAOC-O

SOIL BORING LOG

cohesive, fine to medium grained sand

PROJECT :  SI/ESI Former VNTR

WEATHER: Clear, 78°F 3-5 Kts

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPO-SO02

(5YR 3/2), dry, loose, non plastic, non cohesive,

DATE: 2/20/2009

End: 0835  2/20/2009

DRILLING CONTRACTOR : JFA

Start:  0822  2/20/2009   LOGGER : Antonio Luna

0-1' bgs SILTY SAND (SW), dark reddish brown

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT Tracked

1.5-5' bgs SILTY SAND (SW), grayish brown 
(10YR 5/2), dry, loose, non plastic, non

fine to coarse grained sand

1-1.5' bgs BRICK red

4 __ __ 0.0ppm __

_ _ VEPO-SB02-46-0209 0835 _
MS/MSD

_ _ _

_ _ 0.0ppm _

_ _ _

6 __ __ 0.0ppm __
4-8 48/48" N/A

_ _ _

_ _ _

_ _ 0.0ppm _

_ _ _

8 __ __ 0.0ppm __

_ _ EOB = 8' _
Refusal (X2)

_ _ _

_ _ _

_ _ _

10 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

12 __

   Sampler Signature: Date:Antonio Luna

N/A

7/1), dry, loose, non plastic, non cohesive,
fine grained sand

5-8' bgs SILTY SAND (SW), light gray (10YR

2/20/2009

Page 3 of 4



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   1 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/20/2009

SOP(s) used (refer to SOP log)?

All applicable SOP's followed.

Were all requirements of the SOP(s) (above) met?

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPO-SO02

LOCATION : VE-PAOC-O

Page 4 of 4



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  Sunny ~80F DRILLING CONTRACTOR :  JFA

WATER LEVELS N/A DATE/TIME Start:0800   03/11/2009   LOGGER :  J. Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0 ppm

_ _ _
VEPP-SS01-01-0309 0815

_ _ VEPP-SS01P-01-0309 0820 _
0-4 36/48 N/A N/A

_ _ _

_ _ _
VEPP-SB01-46-0309 0830

5__ __ MS/MSD __
0.0 ppm

_ _ _
4-8 N/A N/A

_ _ _

 _ _ _
Logged from 8.0 ft bgs on 3/12/09 by J. Haberl

_ _ _
Background PID = 0.1 ppm

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPP-SO01

  MINERALOGY.

LOCATION : VE-PAOC-P

SOIL BORING LOG

DATE: 03/11/2009

End: 0845  03/12/2009

0-1' bgs SILT (ML), dark brown (7.5YR 3/3), dry, 
soft, cohesive, non-plastic, trace fine sand, few 
gravel

4-8' bgs SILTY SAND (SM), dark yellowish brown 
(10YR 4/4), moist, medium dense, cohesive, non 
plastic, fine to medium grained sand, some silt

DRILLING METHOD AND EQUIPMENT USED : DPT 6610DT

1-4' bgs SAND (SP), brown (7.5YR 5/4) dry, 
medium dense, fine grained sand, some fine to 
coarse grained gravel

8-9.4' bgs SILTY SAND (SM), brown (10YR 4/4), 
moist, medium dense, non plastic, cohesive, fine to 
medium grained sand, some silt

Background PID = 0.1 ppm
10 __ 10-12 48/48 N/A N/A __ __

_ _ _

_ _ _

_ _ _

_ 12-16 36/48 N/A N/A _ _

15__ __ __

_ _ _

_ _ 0.0 ppm _

_ 16-20 28/48 N/A N/A _ _

_ _ _

20__ __ __

_ _ EOB= 20' bgs _
Refusal

_ _ _

_ _ _

_ _ _

25__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30__

   Sampler Signature: J. Haberl Date: 3/12/2009

16.0-20' bgs LEAN CLAY (CL), yellowish brown
(10YR 5/8), hard

9-4-12.1' bgs LEAN CLAY (CL), dark yellowish 
brown (10YR 4/6), moist, hard, med plastic, few 
fine grained sand (~15%)

12.1-13.5' bgs SILTY SAND (SM), dark yellowish 
brown (10YR 4/4), dry, non plastic, non cohesive, 
few fine grained sand

13.5-16' bgs LEAN CLAY (CL), yellowish brown 
(10YR 5/8), moist, firm
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  3/12/2009

SOP(s) used (refer to SOP log)?

All Appropriate SOPs used.

Were all requirements of the SOP(s) (above) met?

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPP-SO01

LOCATION : VE-PAOC-P

Page 2 of 2



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ _
VEPQ/R-SS01-01-0209 1150

_ _ +Bulk _

_ _ 0.0ppm _

_ _ _

2 __ __ 0.0ppm __
0-4 24/48" N/A

_ _ _

_ _ _

 _ _ 0.0ppm _

_ _ _

  MINERALOGY.

2-8' bgs SANDY SILT (SM), dark brown (7.5YR
3/4), damp, non plastic, non cohesive, few 
gravel, fine grained sand

0-2' GRAVEL (GW), pinkish gray (7.5YR 6/2),
dry, loose, non plastic, non cohesive, with 

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPQ-SO01

LOCATION : VE-PAOC-Q/R

SOIL BORING LOG

DATE: 2/23/2009

End: 1155 2/23/2009

DRILLING METHOD AND EQUIPMENT USED : 6610 DPT tracked

fine to coarse grained sand, with silt

N/A

PROJECT :  SI/ESI Former VNTR

WEATHER: Clear, 85°F 3-5 Kts DRILLING CONTRACTOR : JFA

  LOGGER : Antonio LunaStart: 1130  2/23/2009

4 __ __ 0.0ppm __

_ _ VEPQ/R-SB01-46-0209 1155 _
+Bulk MS/MSD

_ _ _

_ _ 0.0ppm _

_ _ _

6 __ __ 0.0ppm __
4-8 48/48" N/A

_ _ _

_ _ _

_ _ 0.0ppm _

_ _ _

8 __ __ 0.0ppm __

_ _ EOB = 8' _
Refusal

_ _ _

_ _ _

_ _ _

10 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

12 __

   Sampler Signature: Date:Antonio Luna 2/23/2009

N/A
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/23/09

SOP(s) used (refer to SOP log)?

 All appropriate SOP's followed.

Were all requirements of the SOP(s) (above) met?

PID readings may not be reliable, as recalibration following sampling event showed inaccurate readings.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPQ-SO01

LOCATION : VE-PAOC-Q/R

Page 2 of 4



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

WATER LEVELS N/A DATE/TIME
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0.0ppm

_ _ _
0-0.5 0.5/0.5 N/A VEPQ/R-SS02-01-0209 1215

_ _ VEPQ/R-SS02P-01-0209 _

_ _ 0.0ppm _

_ 0.5-1 0.5/0.5 N/A _ _

1 __ __ 0.0ppm __

_ _ Unable to sample below 0.5' bgs, Gravel _
1-1.5 0.5/0.5 N/A to large, and not enough fines to sample

_ _ _

 _ _ 0.0ppm _

_ 1.5-2 0.5/0.5 N/A _ _N/A

N/A

N/A

N/A

  MINERALOGY.

LOCATION : VE-PAOC-Q/R

SOIL BORING LOG

PROJECT :  SI/ESI Former VNTR

WEATHER: Clear, 85°F 3-5 Kts

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPQ-SO02

dry, loose, non plastic, non cohesive, with 

DATE: 2/23/2009

End: 1215  2/23/2009

DRILLING CONTRACTOR : JFA

Start:  1200  2/23/2009   LOGGER : Antonio Luna

0-2' GRAVEL (GW), pinkish gray (7.5YR 6/2),

DRILLING METHOD AND EQUIPMENT USED : 2" hand auger

fine to coarse grained sand, with silt

2 __ __ 0.0ppm __

_ _ EOB = 2' _
Refusal

_ _ _

_ _ _
Note;  Several attempts in local area tried,

_ _ all with the same result, gravel to large, an _
not enough fines to sample.

3 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: Date:Antonio Luna 2/23/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  2/23/2009

SOP(s) used (refer to SOP log)?

All applicable SOP's followed.

Were all requirements of the SOP(s) (above) met?

PID readings may not be reliable, as recalibration following sampling event showed inaccurate readings.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VEPQ-SO02

LOCATION : VE-PAOC-Q/R

Page 4 of 4



PROJECT NUMBER BORING NUMBER

SHEET   1 OF 2

PROJECT :  SI/ESI Former VNTR

WEATHER:  80°F Partly Cloudy CONTRACTOR : Right Way Environmental

WATER LEVELS N/A DATE/TIME Start: 0915  3/13/09   LOGGER :   Jeff Haberl/STL
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm 0.0 ppm 0.0 ppm _
0-0.5' N/A N/A N/A

_ _ VEPX-SS05-0H-0309 0915 _
0.5__

_ _ _
EOB = 0.5' BGS

_ _ _

1__ __ NOTE: Handwritten log corrected by Antonio __
Luna as per John Swenfurth (PM)

_ _ _
Changed SP to SW and removed "Poorly 

_ _ Graded" comment. _

 _ _ _

_ _ _

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

   Sampler Signature: J. Haberl Date:

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPX-SO05

LOCATION : VE-PAOC-X

SOIL BORING LOG

DATE: 3/13/09

End: 0915  03/13/09

EQUIPMENT USED :  Backhoe / Excavator

3/13/2009

  MINERALOGY.

0 - 0.5' bgs SAND (SW), brown, dry, loose, fine to 
coarse grained sand, alluvial deposits in Quebrada 
channel
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:   3/13/09

SOP(s) used (refer to SOP log)?

A-1, A-6, C-1, C-8, E-1

Were all requirements of the SOP(s) (above) met?  Yes

Sample was collected under automobile

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEPX-SO05

LOCATION : VE-PAOC-X

Page 2 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER: Rain, ~70°F DRILLING CONTRACTOR :  JFA

WATER LEVELS N/A DATE/TIME Start: 1030  03/05/2009 End: 1110  3/05/2009   LOGGER :  J.Myers
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm _

_ _ _
0.5__ 0-1 12/12 HA N/A VEPX-SS06-01-0309 1045

_ _ _

_ _ _
VEPX-SB06-13-0309 1110

1__ __ VEPX-SB06P-13-0309 __

_ _ _

_ _ _

 _ _ _

_ _ _

 2__ 1-3 36/36 SH N/A __ 0.0 ppm __

_ _ _

_ _ _

_ _ _

_ _ _

3__ __ __

_ _ EOB=3' bgs _
Refusal

_ _ _

_ _ _

_ _ _

4__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

   Sampler Signature: J. Myers Date:

DRILLING METHOD AND EQUIPMENT USED : Hand Auger and Slide Hammer

0-3' bgs SILTY SAND (SM), dark brown (10YR3/3), 
dry, loose, non cohesive, non plastic, some angular 
gravel, some organic matter

DATE: 03/05/09

3/5/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPX-SO06

  MINERALOGY.

LOCATION : VE-PAOC-X

SOIL BORING LOG
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:   03/05/2009

SOP(s) used (refer to SOP log)?

All Appropriate SOPs Used

Were all requirements of the SOP(s) (above) met?

Sample was collected downstream of buried automobile

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEPX-SO06

LOCATION : VE-PAOC-X

Page 4 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy, 80°F CONTRACTOR : Right Way Environmental

WATER LEVELS N/A DATE/TIME Start: 03/4/09   LOGGER :  A. Guilfoyle
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm 0.0 ppm 0.0 ppm _
0.0/0.5 N/A N/A N/A

_ _ VEPX-SS07-0H-0309 3/4/09 @0815 _
0.5__

_ _ _
EOB = 0.5' BGS

_ _ _

1__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

2 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

3__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

4__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

5__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

6 __

Date:

DRILLING METHOD AND EQUIPMENT USED :  Backhoe / Excavator, SS Spoon

0-0.5' bgs SILTY SAND (SM), dark brown, dry, 
loose, medium grained sand, 15-20% fines, trace 
fine grained gravel (< 2cm)

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPX-SO07

LOCATION : VE-PAOC-X

SOIL BORING LOG

DATE: 3/4/09 & 3/10/09

End: 03/10/09

3/10/2009

  MINERALOGY.

   Sampler Signature: Amber Guifoyle
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:   03/10/09

SOP(s) used (refer to SOP log)?

A-1, A-6, C-1, C-8, E-1

Were all requirements of the SOP(s) (above) met?  Yes

Sample was originally collected on 3/4/09 by Dia Whitaker; log was filled in on 3/10/09

Sample was collected beneath 'trash' exposed during excavation.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEPX-SO07

LOCATION : VE-PAOC-X
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy, 80°F CONTRACTOR : Right Way Environmental

WATER LEVELS N/A DATE/TIME Start: 03/4/09   LOGGER :  A. Guilfoyle
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm 0.0 ppm 0.0 ppm _
0-0.5 N/A N/A N/A

_ _ VEPX-SS08-0H-0309 3/4/09 @0920 _
0.5__

_ _ _
EOB = 0.5' BGS

_ _ _

1__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date:

DRILLING METHOD AND EQUIPMENT USED :  Backhoe / Excavator, SS Spoon

0-0.5' bgs SILTY SAND (SM), dark brown, dry, 
loose, medium grained sand, 15-20% fines, trace 
fine grained sub-rounded gravel (<2cm)

SOIL BORING LOG

DATE: 3/4/09 & 3/10/09

End: 03/10/09

   Sampler Signature: Amber Guifoyle 3/10/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPX-SO08

  MINERALOGY.

LOCATION : VE-PAOC-X
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  

SOP(s) used (refer to SOP log)?

A-1, A-6, C-1, C-8, E-1

Were all requirements of the SOP(s) (above) met?  Yes

Sample was originally collected on 3/4/09 by Dia Whitaker; log was filled in on 3/10/09

Sample was collected beneath drum exposed during excavation.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEPX-SO08

LOCATION : VE-PAOC-X

Page 8 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  Cool and Cloudy CONTRACTOR : Right Way Environmental

WATER LEVELS N/A DATE/TIME Start: 0725; 03/06/09   LOGGER :  A. Guilfoyle
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm 0.0 ppm 0.0 ppm _
0-0.5 N/A N/A N/A

_ _ VEPX-SS09-0H-0309 1145 _
0.5__ VEPX-SS09P-0H-0309 On 3/9/09

_ _ _
EOB = 0.5' BGS

_ _ _

1__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date:

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPX-SO09

LOCATION : VE-PAOC-X

SOIL BORING LOG

EQUIPMENT USED :  Backhoe / Excavator

DATE: 3/6/09 & 3/9/09

End: 1150; 03/09/09

0-0.5' bgs SILTY SAND (SM), dark brown, dry, 
loose, medium grained sand, 15-20% fines, trace 
fine grained sub-rounded gravel (<2cm)

  MINERALOGY.

   Sampler Signature: Amber Guifoyle 3/9/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  3/9/09

SOP(s) used (refer to SOP log)?

A-1, A-6, C-1, C-8, E-1

Were all requirements of the SOP(s) (above) met?  Yes

Samples were originally collected on 3/6/09 by D. Whitaker at 0730; howver, samples did not arrive on time so they were resampled on 3/9/09

Boring logs were filled out on 3/9/09.

Sample was collected in the 6" interval below debris at the North end of the central portion of the site.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEPX-SO09

LOCATION : VE-PAOC-X

Page 10 of 16



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  Cool and Cloudy CONTRACTOR : Right Way Environmental

WATER LEVELS N/A DATE/TIME Start: 0755; 03/06/09   LOGGER :  A. Guilfoyle
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm 0.0 ppm 0.0 ppm _
0-0.5 N/A N/A N/A

_ _ VEPX-SS10-0H-0309 1155 _
0.5__ 3/9/2009

_ _ _
EOB = 0.5' BGS

_ _ _

1__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date:

EQUIPMENT USED :  Backhoe / Excavator

0-0.5' bgs SILTY SAND (SM), dark brown, dry, 
loose, medium grained sand, 15-20% fines, trace 
fine grained sub-rounded gravel (<2cm)

SOIL BORING LOG

DATE: 3/6/09 & 3/9/09

End: 1200; 03/09/09

   Sampler Signature: Amber Guifoyle 3/9/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPX-SO10

  MINERALOGY.

LOCATION : VE-PAOC-X
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:  3/9/09

SOP(s) used (refer to SOP log)?

A-1, A-6, C-1, C-8, E-1

Were all requirements of the SOP(s) (above) met?  Yes

Samples were originally collected on 3/6/09 by D. Whitaker at 0800; howver, samples did not arrive on time so they were resampled on 3/9/09

Boring logs were filled out on 3/9/09.

Sample was collected in the 6" interval below debris at the south end of the central portion of the site.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEPX-SO10

LOCATION : VE-PAOC-X
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER:  Cool and Cloudy CONTRACTOR : Right Way Environmental

WATER LEVELS N/A DATE/TIME Start: 0825; 03/06/09   LOGGER :  A. Guilfoyle
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm 0.0 ppm 0.0 ppm _
0-0.5 N/A N/A N/A

_ _ VEPX-SS11-0H-0309 1205 _
0.5__ 3/9/2009

_ _ _
EOB = 0.5' BGS

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date:

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPX-SO11

LOCATION : VE-PAOC-X

SOIL BORING LOG

DATE: 3/6/09 & 3/9/09

End: 1210; 03/09/09

0-0.5' bgs SILTY SAND (SM), dark brown, dry, 
loose, medium grained sand, 15-20% fines, trace 
fine grained sub-rounded gravel (pea)

  MINERALOGY.

EQUIPMENT USED :  Backhoe / Excavator

   Sampler Signature: Amber Guifoyle 3/9/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:   3/9/09

SOP(s) used (refer to SOP log)?

A-1, A-6, C-1, C-8, E-1, A9

Were all requirements of the SOP(s) (above) met?  Yes

Samples were originally collected on 3/6/09 by D. Whitaker at 0730; howver, samples did not arrive on time so they were resampled on 3/9/09

Boring logs were filled out on 3/9/09.

Sample was collected in the 6" interval below debris, at the south end of the debris pile. 150' from the south end.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEPX-SO11

LOCATION : VE-PAOC-X
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR

WEATHER:  Cool and Cloudy CONTRACTOR : Right Way Environmental

WATER LEVELS N/A DATE/TIME Start: 03/09/09   LOGGER :  A. Guilfoyle
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ 0.0 ppm 0.0 ppm 0.0 ppm _
0-0.5 N/A N/A N/A

_ _ VEPX-SS12-0H-0309 1040 _
0.5__

_ _ _
EOB = 0.5' bgs

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date:

SOIL BORING LOG

DATE: 3/9/09

End: 03/09/09

EQUIPMENT USED :  Backhoe / Excavator

0-0.5' bgs SILTY SAND (SM), light brown and dark 
brown, dry, loose, subrounded, medium grained, 15-
20% fines, trace pea-sized gravel

   Sampler Signature: Amber Guifoyle 3/9/2009

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VEPX-SO12

  MINERALOGY.

LOCATION : VE-PAOC-X
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   2 OF   2

PROJECT :  SI/ESI Former VNTR DATE:   3/9/09

SOP(s) used (refer to SOP log)?

A-1, A-6, C-1, C-8, E-1

Were all requirements of the SOP(s) (above) met?  Yes

Sample was collected in pit under metal cable spools, 12 - 12.5 ft bgs

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

VEPX-SO12

LOCATION : VE-PAOC-X
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  6

PROJECT :  SI/ESI Former VNTR

WEATHER:  Cloudy, Winds 5-10mph NE, ~74°F DRILLING CONTRACTOR : Jaca and Sierra

WATER LEVELS START :   LOGGER :  Toby Stewart/BTR
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
0-2' 24/24 SS-1 3 - 7 - 8 - 10

_ (15) _ _

_ _ _

2__ __ 0.0 0.0 __

_ _ _

_ _ _
2-4' 22/24 SS-2 10 - 11- 11 - 9

 _ (22) 3.8 - 4.0 No Recovery (N.R.) _ _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

EPI04-MW06

4 0 4 8' bgs SILT (ML) bro n (7 5YR 4/4) dr

DRILLING METHOD AND EQUIPMENT USED : 8" H.S.A. for most of B-61 rig, 24" Stainless steel spoon; From 40'bgs Air rig with 2-1/4" augers  5'rods
42' bgs

2.0-3.8' bgs SILT (ML), brown (7.5YR 4/4) dry, 
medium density, 20-25% fine shell particles, trace 
fine grained sand

DATE: 03/10/09 - 3/12/09

0750; 03/10/09 END : 0830; 03/12/09

0-2' bgs SILT (ML), dark brown (7.5YR 3/2) dry, 
medium density, tree roots, trace fine grained 
angular gravel, 10-15% fine white shell particles

  MINERALOGY.

LOCATION : VE-PI-4

SOIL BORING LOG FOR WELL INSTALLATION

4 __ __ 0.0 0.0 __

_ _ _

_ _ _
4-6' 15/24 SS-3 11 - 14 - 13 - 12

_ (27) _ _

_ 5.25 - 6.0' bgs NR _ _

6__ __ 0.0 0.0 __

_ _ _

_ _ _
6-8' 19/24 SS-4 12 - 15 - 14 - 15

_ (29) _ _

_ _ _

8__ __ 0.0 0.0 __

_ _ _

_ _ _
8-10' 18/24 SS-5 11 - 14 - 13 - 12

_ (25) _ _

_ _ _

10__ __ 0.0 0.0 __

_ _ _

_ _ _
10-12' 24/24 SS-6 9 - 6 - 6 - 5

 _ (12) _ _

_ _ _

12 __ 0.0 0.0

   Sampler Signature: T. Stewart Date:

8.4-9.5' bgs SILTY SAND (SW), varigated, dry, 
medium denisty, noncohesive, fine to coarse 
grained sand, trace fine grained angular gravel

4.0-4.8' bgs SILT (ML), brown (7.5YR 4/4) dry, 
medium density, 20-25% fine shell particles, trace 
fine grained sand, cobbles at 4.3' and 4.7' bgs

3/10/2009

8.0-8.4' bgs SILT (ML), yellowish brown (10YR 6/4), 
dry, medium density, low plasticity, non conhesive, 
10-15% fine to coarse grained sand

11.75-12.0' bgs SILTY SAND (SM), strong brown 
(7.5YR 5/6), dry, low plasticity, non cohesive, fine to 
medium grained sands, trace fine grained gravel

10.0-11.75 SILTY SAND (SW), yellowish brown 
(10YR 5/6), dry, very loose, fine to coarse grained 
sands, trace fine grained angular gravel

6.0-7.6' bgs SILT (ML), mottled reddish brown 5YR 
4/4) and light yellowish brown (2.5Y 6/4), dry, 
medium density, low plasticity, non conhesive, 10-
15% fine to coarse grained sand, last 6" is dark 
yellowish brown (10YR4/4)

4.8-5.25' bgs SILT (ML), brown (7.5YR 4/3) dry, 
medium density, 15-25% fine to coarse grained 
angular sand

7.6 - 8.0' bgs NR

9.5-10.0' bgs NR

Page 1 of 10



PROJECT NUMBER BORING NUMBER

SHEET   2 OF  6

PROJECT :  SI/ESI Former VNTR

WEATHER:  Cloudy, Winds 5-10mph NE, ~74°F DRILLING CONTRACTOR : Jaca and Sierra

WATER LEVELS START :   LOGGER :  Toby Stewart/BTR
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
12-14' 18/24 SS-07 8 - 8 - 17 - 19

_ (25) _ _

_ _ _

14__ __ 0.0 0.0 __

_ _ _

_ _ _
14 - 16' 19/24 SS-8 20 - 16 - 16 - 18

 _ (32) _ _

_ _ _

LOCATION : VE-PI-4

DRILLING METHOD AND EQUIPMENT USED : 8" H.S.A. for most of B-61 rig, 24" Stainless steel spoon; From 40'bgs Air rig with 2-1/4" augers  5'rods

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

EPI04-MW06

SOIL BORING LOG FOR WELL INSTALLATION

14.0 - 15.6' bgs SILT (ML), yellowish brown (10YR 
5/6), dry, dense, non cohesive, trace fine grained 
sand

DATE: 03/10/09 - 3/12/09

0750; 03/10/09 END : 0830; 03/12/09

12.0-13.25' bgs SILTY SAND (SM-SW), yellowish 
brown (10YR 5/6), dry, medium density, fine to 
coarse grained sands, trace fine to coarse grained 
angular gravels,

  MINERALOGY.

42' bgs

13.25 - 14.0' bgs NR

15.6 - 16' bgs NR

16 __ __ 0.0 0.0 __

_ _ _

_ _ _
16 - 18' 24/24 SS-9 28 - 22 - 20 - 20

_ (42) _ _

_ _ _

18__ __ 0.0 0.0 __

_ _ _

_ _ _
18-20' 11/24 SS-10 19 - 18 - 18 - 24

_ (36) _ _
19.1- 20.0' bgs NR

_ _ _

20__ __ 0.0 0.0 __

_ _ _

_ _ _
20-22' 22/24 SS-11 32 - 24 - 47 - 85

_ (71) _ _

_ _ _

22__ __ 0.0 0.0 __

_ _ _

_ _ _
22-24' 21/24 SS-12 17 - 18 - 20 - 19

 _ (38) _ _

_ _ _

24 __ 0.0 0.0

   Sampler Signature: T. Stewart Date:

18.0-19.1' bgs SILT (ML), yellowish brown (10YR 
5/6) dense, dry, trace black vertical laminations 
with weak red (10R 5/3) discoloration, 10-15% fine 
to medium black particles, mottled reddish yellow 
(7.5YR 6/8)

20.0-21.2' bgs SILT (ML), yellowish brown (10YR 
5/6) dense, dry, trace black vertical laminations 
with weak red (10R 5/3) discoloration, 10-15% fine 
to medium black particles, mottled reddish yellow 
(7.5YR 6/8)

21.2 - 21.8' bgs SILTY SAND (SM-SW), varigated, 
dry, fine to coarse grained sand, very dense 5-10% 
fine to coarse grained angular gravels

16.0- 18.0' bgs SILT (ML), yellowish brown (10YR 
5/6), dry, dense, non cohesive, trace fine grained 
sandwith trace black vertical laminations with a 
weak red (10R 5/3) discoloration, 10-15% fine 
black particles througout

3/10/2009

21.8 - 22' bgs NR

22.0 - 23.75' bgs SAND (SW), varigated, dry, 
dense, fine to coarse grained angular to rounded 
sand, 10-15% fine angular gravel.

23.75 - 24.0' bgs NR

Page 2 of 10



PROJECT NUMBER BORING NUMBER

SHEET   3 OF  6

PROJECT :  SI/ESI Former VNTR

WEATHER:  Cloudy, Winds 5-10mph NE, ~74°F DRILLING CONTRACTOR : Jaca and Sierra

WATER LEVELS START :   LOGGER :  Toby Stewart/BTR
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
24-26' 24/24 SS-13 46 - 65 - 83 - 58

_ (38) _ _

_ _ _

26__ __ 0.0 0.0 __

_ _ _

_ _ _
26-28' 4/24 SS-14 (100/6")

 _ _ _

_ 26.3-28.0' bgs NR _ _

24.0-26.0' bgs SAND (SW), varigated, dry, dense, 
fine to coarse grained angular to rounded sand, 15-
20% fine angular gravel.

  MINERALOGY.

LOCATION : VE-PI-4

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 03/10/09 - 3/12/09

0750; 03/10/09 END : 0830; 03/12/09

26.0-26.3' bgs SILT (ML), laminated pale olive (5Y 
6/3), white, and yellow (2.5Y 8/6), dry, very dense, 
non to low plasticity, cohesive, potential mineral 
vein

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

EPI04-MW06

DRILLING METHOD AND EQUIPMENT USED : 8" H.S.A. for most of B-61 rig, 24" Stainless steel spoon; From 40'bgs Air rig with 2-1/4" augers  5'rods
42' bgs

28 __ __ 0.0 0.0 __

_ _ _

_ _ _
28-30' <1/24 SS-15 (100/1")

_ _ _

_ _ _

30__ __ 0.0 0.0 __

_ _ _

_ _ _
30-32" 6/24 SS-16 (100/6")

_ _ _

_ _ _

32__ __ __

_ _ _

_ _ _
32-34' 9/24 SS-17 65 - 100/5"

_ (100/5") _ _

_ _ _

34__ __ 0.0 0.0 __

_ _ _

_ _ _
34-36' 6/24 SS-18 60 - 100/3"

 _ (100/3") _ _

_ _ _

36 __ 0.0 0.0

   Sampler Signature: T. Stewart Date:

28.1 - 30.0' bgs NR

30.0-30.5' bgs SAND (SW), dark olive brown (2.5Y 
3/3) and white (peppered in color) dry, very 
dense,fine to coarse grained sands, mineral rich 
trace coarse angular gravels

30.5-32.0' bgs NR

32.0 - 32.9' bgs SILT (ML), very dark grayish bown 
(10YR 3/2) dry, very dense, trace fine grained sand, 
trace fine grained mineral rich gravel (likely feldspar 
minerals)

32.9 - 34.0" NR

28.0 - 28.1' bgs SILT (ML), light yellowish brown 
(2.5Y 6/3) dry, very dense, non-plastic, non 
cohesive.

34.0 - 34.5' bgs SILT(ML), strong brown (7.5YR 
5/8), white, very dark greyish brown (10YR 3/2), 
dry, very dense, non plastic, cohesive, feldspar and 
mica grains, trace medium to coarse grained sand

3/10/2009

34.5 - 36.0' bgs 3" slough, and NR

Page 3 of 10



PROJECT NUMBER BORING NUMBER

SHEET   4 OF  6

PROJECT :  SI/ESI Former VNTR

WEATHER:  Cloudy, Winds 5-10mph NE, ~74°F DRILLING CONTRACTOR : Jaca and Sierra

WATER LEVELS START :   LOGGER :  Toby Stewart/BTR
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
36-38' 2/24 SS-19 (100/3")

_ _ _

_ 36.2 - 38.0' bgs 1"slough, NR _ _

38__ __ 0.0 0.0 __

_ _ _

_ _ _
38-40' 4/24 SS-20 (100/5")

 _ _ _

_ _ _

36.0-36.2' bgs SILTY SAND (SM), very dark brown 
(10YR 2/2), dry, very dense, non-plastic, non-
cohesive, fine to coarse grained subangular 
feldspar sand, mica rich (10-15% silts), trace fine-
medinum mica flakes, feldspar grains are white

38.3-40.0' bgs 1" slough and NR

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

EPI04-MW06

DRILLING METHOD AND EQUIPMENT USED : 8" H.S.A. for most of B-61 rig, 24" Stainless steel spoon; From 40'bgs Air rig with 2-1/4" augers  5'rods
42' bgs

  MINERALOGY.

LOCATION : VE-PI-4

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 03/10/09 - 3/12/09

0750; 03/10/09 END : 0830; 03/12/09

38.0 - 38.3' bgs SAND (SW-SM), white and very 
dark grayish brown (10YR 3/2) dry, fine to coarse 
grained feldspar sands, angular, fine to medium 
mica particles, trace red discoloration

40__ __ 0.0 0.0 __

_ _ _

_ _ _
40-42' 6/24 SS-21 (100/6")

_ _ _

_ _ _

42__ ▼ __ 0.0 0.0 __

_ _ _

_ _ _
42-44' 6/24 SS-22 (100/6")

_ _ _

_ _ _

44__ __ __

_ _ _

_ _ _
44-46' 8/24 SS-23 80 - 100/2"

_ (100/2") _ _

_ 44.7 ' - 46.0' bgs NR _ _

46__ __ 0.0 0.0 __

_ _ _

_ _ _
46-48' 0/24 SS-24 (100/2")

 _ _ _

_ _ _

48___

   Sampler Signature: T. Stewart Date: 3/10/2009

46-48' bgs NR

40-40.5' bgs SILT (ML), white and very dark grayish 
brown (10YR 3/2) dry, fine to coarse grained 
feldspar sands, angular, medium to coarse mica 
particles, trace yellowish red (5YR 5/8) stains

40.5 - 42.0' bgs NR

42.5-44.0' bgs NR

1605 DTW= ~41' bgs, will use 8" augers (ID) to 
50' bgs to install well.

44.0-44.7' bgs SITLY SAND (SM), stained vertically 
dusky red (10YR 3/4) and yellowish red (5YR 4/6 - 
5/8), dry, fine to coarse grained feldspar sands, 
platey particles vertically aligned and trace coarse 
gravels.

1415 Driller observes water on tips of rods 
after drilling w 2 1/4 " augers to 42', before 
performing SS-22

1505: Using two 2' sticks plus 50' of rods to 
perform SPTs

1517 Mud returned to surface while drilling to 
48' bgs

1535 Reach 50' bgs with 2 1/4" augers, wait, 
then measure water level

42.0 - 42.5' bgs SAND (SW-SM), white and very 
dark grayish brown (10YR 3/2) wet, fine to coarse 
grained feldspar sands, angular, medium to coarse 
mica particles, trace yellowish red (5YR 5/8) stains 
with vertical black (5YR 2.5/1) and red (2.5YR 4/8) 
staining

Page 4 of 10



PROJECT NUMBER BORING NUMBER

SHEET   5 OF  6

PROJECT :  SI/ESI Former VNTR

WEATHER:  Cloudy, Winds 5-10mph NE, ~74°F DRILLING CONTRACTOR : Jaca and Sierra

WATER LEVELS START :   LOGGER :  Toby Stewart/BTR
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
48-50' 0/24 SS-25 (100/2")

_ _ _

_ _ _

50__ __ __

_ _ EOB=50' bgs _
See Monitoring well installation diagram

_ _ _

 _ _

_ _

  MINERALOGY.

LOCATION : VE-PI-4

3/12/09 Switch to Air rig, no video logging, see 
next page

DATE: 03/10/09 - 3/12/09

0750; 03/10/09 END : 0830; 03/12/09

48 ' -50' bgs NR

3/11/09 Use 8" augers, refusal @ 40'bgs. Need 
to use air rig.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

EPI04-MW06

DRILLING METHOD AND EQUIPMENT USED : 8" H.S.A. for most of B-61 rig, 24" Stainless steel spoon; From 40'bgs Air rig with 2-1/4" augers  5'rods
42' bgs

SOIL BORING LOG FOR WELL INSTALLATION

52 __ __

_ _

_ _

_ _

_ _

54__ __

_ _

_ _

_ _

_ _

56__ __

_ _

_ _

_ _

_ _

58__ __

_ _

_ _

 _ _

_ _

60 __

   Sampler Signature: T. Stewart Date: 3/10/2009

Page 5 of 10



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   6 OF   6

PROJECT :  SI/ESI Former VNTR DATE:  3/10/09 - 3/12/09

SOP(s) used (refer toESI/SI Former VNTR

All appropriate SOPs followed

Were all requirements of the SOP(s) (above) met?  Yes

Refusal was encountered at 40' bgs.  Air rig was needd.  Drill to 50 feet with air rig.  Check water level, 41' bgs.  Kenji spoke with John about geophysical

logging because casing was advanced to 40', water coming in at 41', cant' log and see well below water.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

EPI04-MW06

LOCATION : VE-PI-4

Page 6 of 10



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER: Clear ~78°F, Light E. Winds DRILLING CONTRACTOR : JACA and Sierra

WATER LEVELS START :   LOGGER :  Toby Stewart/BTR
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
0-2' 19/24 SS-1 4 - 9 - 14 - 11

_ (23) _ _

_ _ _

2__ __ 0.0 0.0 __

_ _ _

_ _ _
2-4' 20/24 SS-2 13 - 12 - 13 - 11

 _ (25) _ _

_ 3.7' -4.0' bgs NR _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

EPI04-MW07

  MINERALOGY.

LOCATION : VE-PI-4

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 3/13/09

0742 ; 3/13/09 END : 1400 ; 3/13/09

0-1.6' bgs SANDY SILT (ML), dark yellowish brown 
(10YR 4/4) dry, medium dense, 15-20% fine to 
coarse grained sand (white and light red (2.5YR 
7/6)), few organics

DRILLING METHOD AND EQUIPMENT USED : H.S.A For most B-61, 24" SS Spoon, 5'AirRods, 2/14"ID augers, cathead
~32' bgs

1.6'-2.0' bgs No Recoery (NR)

2.0-3.7' bgs SANDY SILT (ML), dark yellowish 
brown (10YR 4/4) dry, medium dense, 15-20% fine 
to coarse grained sand, white and light red (2.5YR 
7/6)

4 __ __ 0.0 0.0 __

_ _ _

_ _ _
4-6' 24/24 SS-3 12 - 11 - 11 - 11

_ (22) _ _

_ _ _

6__ __ 0.0 0.0 __

_ _ _

_ _ _
6-8' 14/24 SS-4 15 - 22 - 27 - 30

_ (44) _ _

_ _ _

8__ __ 0.0 0.0 __

_ _ _

_ _ _
8-10' 14/24 SS-5 14 - 15 - 17 - 16

_ (32) _ _

_ _ _

10__ __ 0.0 0.0 __

_ _ _

_ _ _
10-12' 12/24 SS-6 12 - 11 - 11 - 11

 _ (22) _ _

_ _ _

12 __ 0.0 0.0

   Sampler Signature: T. Stewart Date: 3/13/2009

11.0-12.0' bgs NR

9.2 - 10.0' bgs NR

4.0 '-4.6' bgs SANDY SILT (ML), brownish yellow 
(10YR 6/6), dry, medium density, fine to medium 
grained sand, white and black in color, trace coarse 
grained angular gravel

4.6-4.9' bgs SILTY SAND (SM), brownish yellow 
(10YR 6/6) dry, fine to coarse grained sand, white, 
black and dark greenish gray particles.
4.9 - 6.0' bgs SANDY SILT (ML),brownish yellow 
(10YR 6/6), dry, medium density, fine to coarse 
grained sand

6.0-7.2' bgs SANDY SILT (ML), brownish yellow 
(10YR 6/6) dry, dense, trace fine to medium 
grained black sand, 5-10% white mottling

7.2-8.0' bgs NR

6.0-7.2' bgs SANDY SILT (ML), brownish yellow 
(10YR 6/6) dry, dense, trace fine to medium 
grained black sand, trace medium grained particles

10.0 - 11.0' bgs SILT (ML), brownish yellow (10YR 
6/6), dry, medium density, trace fine grained sands, 
15-20% fine black, white particles

Page 7 of 10



PROJECT NUMBER BORING NUMBER

SHEET   2 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER: Mostly Cloudy ~76°F, Light E. Winds 5-10mDRILLING CONTRACTOR : JACA and Sierra

WATER LEVELS START :   LOGGER :  Toby Stewart/BTR
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
12-14' 24/24 SS-7 16 - 13 - 15 - 16

_ (28) _ _

_ _ _

14__ __ 0.0 0.0 __

_ _ _

_ _ _
14-16' 22/24 SS-8 38 - 39 - 38 - 31

 _ (77) _ _

_ _ _

DRILLING METHOD AND EQUIPMENT USED : H.S.A For most B-61, 24" SS Spoon, 5'AirRods, 2/14"ID augers, cathead
~32' bgs

14.0-15.8' bgs SANDY SILT (ML), brownish yellow 
(10YR 6/6) dry, dense, fine to coarse grained sand, 
few coarse grained angular gravel,  greenish gray 
rock fragments from 14-15'

15.8 - 16.0' bgs NR

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 3/13/09

0742 ; 3/13/09 END : 1400 ; 3/13/09

12-14' bgs SANDY SILT (ML), brownish yellow 
(10YR 6/6), dry, medium density, 20-25% fine to 
coarse grained angular sand of white, reddish 
yellow, greenish gray grains, trace weak red 
discoloration at 12'

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

EPI04-MW07

  MINERALOGY.

LOCATION : VE-PI-4

16 __ __ 0.0 0.0 __

_ _ _

_ _ _
16-18' 24/24 SS-9 38 - 39 - 38 - 31

_ (77) _ _

_ _ _

18__ __ NM NM __

_ _ _

_ _ _
18-20' 20/24 SS-10 17 - 13 - 18 - 23

_ (31) _ _

_ _ _

20__ __ 0.0 0.0 __

_ _ _

_ _ _
20-22' 24/24 SS-11 10 - 13 - 19 - 26

_ (32) _ _

_ _ _

22__ __ 0.0 0.0 __

_ _ _

_ _ _
22-24' 24/24 SS-12 24 - 26 - 32 - 33

 _ (58) _ _

_ _ _

24 __ 0.0 0.0

   Sampler Signature: T. Stewart Date:

15.8  16.0  bgs NR

20.6 - 22.0' SILT (ML), mottled dark grayish brown 
(2.5Y 4/2) and white (2.5Y 8/1), dry, dense, brittle, 
trace fine grained gravel, non plastic, non cohesive

16-18' bgs SANDY SILT (ML), brownish yellow 
(10YR 6/6), dry, dense, fine to coarse grained 
sand, few coarse grained angular gravel 

18.0 - 18.3' bgs SILTY GRAVEL (GW), coarse 
gravel of greenish gray rock fragments, stained 
black with strong brown (7.5YR5/8), dry, dense

18.3 - 19.8' bgs SILT (ML), brown (7.5YR 4/4) dry, 
dense, non- to low plastic, slightly cohesive, trace 
fine grained sand, 5-7% c0arse black particles, 3-
5% med white particles

19.8 - 20.0' bgs NR

22.0 - 24.0' bgs SILT (ML), mottled grayish brown 
(2.5Y 5/2) and yellowish brown (10YR 5/6), dry, 
very dense, trace black coarse grained sand, trace 
fine grained sand

20-20.6' bgs SILT (ML), brown (7.5YR 4/4) dry to 
moist, dense, non- to low plastic, slightly cohesive, 
trace fine grained sand, trace brownish black 
discoloration

3/13/2009

Page 8 of 10



PROJECT NUMBER BORING NUMBER

SHEET   3 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER: Clear ~78°F, Light E. Winds DRILLING CONTRACTOR : JACA and Sierra

WATER LEVELS START :   LOGGER :  Toby Stewart/BTR
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _
24-26' 22" SS-13 19 - 39 - 55 - 93

_ _ _

_ _ _
25.8 - 26.0' bgs NR

26__ __ 0.0 0.0 __

_ _ _

_ _ _
26-28' 17" SS-14 24 - 60 - 100/5"

 _ (160/11") _ _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

EPI04-MW07

  MINERALOGY.

LOCATION : VE-PI-4 DATE: 3/13/09

0742 ; 3/13/09 END : 1400 ; 3/13/09

SOIL BORING LOG FOR WELL INSTALLATION

DRILLING METHOD AND EQUIPMENT USED : H.S.A For most B-61, 24" SS Spoon, 5'AirRods, 2/14"ID augers, cathead
~32' bgs

24-25.8' bgs SANDY SILT (ML) mottled grayish 
brown (2.5Y 5/2) and yellowish brown (10YR 5/6), 
dry, very dense, trace black coarse grained sand, 
fine grained sand, trace cobbles, 40-50% fine to 
medium grained black sand from 24.8 - 25.4' bgs

26-27.4' bgs SANDY SILT (ML) mottled grayish 
brown (2.5Y 5/2) and yellowish brown (10YR 5/6), 
dry, very dense, trace black coarse grained sand, 
fine grained sand, trace course grained rounded 
gravel

27.4 - 28' bgs NR
28 __ __ 0.0 0.0 __

_ _ _

_ 66 - 100/4" _ _
28-30' 10" SS-15 (100/4")

_ _ _

_ ▼ _ _

30__ __ 0.0 0.0 __

_ _ _

_ _ _
30-32' 14" SS-16 73 - 100/4"

_ (100/4") _ _

_ _ _

32__ ▼ __ 0.0 0.0 __
Saturated on to 1-2", may be from 31'

_ _ _

_ _ _
32-34' 6" SS-17 (100/6")

_ _ _

_ _ _

34__ __ 0.0 0.0 __

_ _ _

_ _ _
34-36' 6" SS-18 (100/6")

 _ _ _

_ _ _
EOB: 36' bgs

36 __

   Sampler Signature: T. Stewart Date:

30-31.2' bgs SILTY SAND (SM-SW), varigated 
(white, orange, brown), dry, very dense, fine to 
coarse grained sand, trace fine grained angular 
gravel

3/13/2009

32.5 - 34.0' bgs NR

3/13/09; 1322 Wet sample recovered in 32 - 
34' bgs sample spoon.  GW at 31-32' bgs.

32-32.5' bgs SILTY SAND (SM-SW), varigated 
(white, orange, brown), wet, very dense, fine to 
coarse grained sand, trace fine grained angular 
gravel

31.2-32' bgs NR

34-34.5' bgs SILTY SAND (SM-SW), olive brown 
(2.5Y 4/3), wet, very dense, 20-30% coarse white 
grains, fine to coarse grained sand

28.8 - 30.0' bgs NR

27.4 - 28  bgs NR

28-28.8' bgs SANDY SILT (ML), light olive brown 
(2.5Y 5/4), dry to moist, very dense, medium to 
coarse grained angular white sand (feldspars) fine 
to medium white grains

Page 9 of 10



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   4 OF   4

PROJECT :  SI/ESI Former VNTR DATE:    03/13/09

SOP(s) used (refer toESI/SI Former VNTR

All appropriate SOPs followed

Were all requirements of the SOP(s) (above) met?  Yes

Notes below from Carol Peterson/VBO (well install) 3/16/09 1125

DTW = 29.5' bgs. Will utilize 8" I.D. / 12" O.D. augers to ~38' bgs to install well.  Will try to use augers for entire depth.

Change to 39' based on 3/13 observation

Used augers to 35' bgs, need air rig (T4 to proceed)

Change 4 bollards to 2 bollards

Change 2' seal to 3' seal

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

EPI04-MW07

LOCATION : VE-PI-4

Page 10 of 10



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER: Sunny/Hot/Humid DRILLING CONTRACTOR : JACA & Sierra, Inc.

WATER LEVELS: 24.42' BTOC DATE/TIME Start: 4/7/09 13:40   LOGGER :  R. Fields
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ Breathing Zone = 0 ppm _

_ _ _

_ _ _

_ _ _

5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW06

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 4/7/09 - 4/9/09

End: 4/9/09 12:40

Refer to Excavation Log for description at 0 - 10' 

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX Hollow Stem Auger Drill Rig / Ingersoll-Rand T4 Air Rotary Drill Rig

  MINERALOGY.

10 __ __ __
3.8 ppm

_ _ _
10 - 12 18/24 29-29-41-32

_ _ _
0.2 ppm

_ _ _
12 - 14 18/24 26-38-39-42

_ _ _
0 ppm

15 __ __ __
14 - 16 17/24 15-14-17-19 Breathing Zone = 0 ppm

_ _ _
0 ppm

_ _ _
16 - 18 16/24 20-41-42-35

_ _ _
0 ppm

_ _ _
18 - 20 11/24 33-43-58/5"

20 __ __ __
0 ppm

_ _ _
20 - 22 20/24 17-29-35-49

_ _ _

_ _ _
22 - 24 12/24

_ _ _
0 ppm

25 __ __ __
24 - 26 18/24 25-25-35-35

_ _ _
0 ppm

_ _ _
26 - 28 17/24 28-22-50/5"

 _ _ _
0 ppm

_ _ _
28 - 30 12/24 23-30-32-36

30 __ __ __

Date:

25-50/6"

   Sampler Signature: Ronny Fields 4/9/2009

10-13.6' bgs SILTY SAND (SM), strong brown 
(7.5YR 5/8), dry, loose, non plastic, non cohesive, 
fine to medium grained with angular to sub-angular 
gravel

17.2-19.1' bgs SILTY SAND (SM), loose with 
angular to sub-angular, medium to coarse gravel

19.1-30.5' bgs SILTY SAND (SM), mottled, reddish 
yellow (7.5YR 6/6) and very pale brown (10YR 8/3), 
coarsening downward with medium to coarse, 
angular to sub-angular gravel with weathered black 
amphibole crystals

13.6-17.2' bgs dense with sub-rounded gravel 

Page 1 of 29



PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER: Sunny/Hot/Humid DRILLING CONTRACTOR : JACA & Sierra, Inc.

WATER LEVELS: 24.42' BTOC DATE/TIME Start: 4/7/09 13:40   LOGGER :  R. Fields
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0 ppm

_ _ stopped drilling at 16:55 on 4/7/09 _
30 - 32 12/24 40-50/6" boulder/rock encountered at 31-32' bgs

_ _ _
0 ppm

_ _ _
32 - 34 22/24 12-30-25-42

_ _ _
0 ppm

35 __ __ __
34 - 36 17/24 29-38-41-50 Breathing Zone = 0 ppm

_ _ _
0 ppm

_ _ _
36 - 38 20/24 20-27-40-50

 _ _ _
0 ppm

_ _ _
38 - 40 15/24 23-45-50/5"

  MINERALOGY.

32.7-33.2' bgs SILTY SAND (SM), strong brown 
(7.5YR 4/6), moist, loose, non plastic, non 
cohesive, fine to medium grained
33.2-34.5' bgs SANDY SILT (ML), strong brown 
(7.5YR 5/8),  mottled with CLAYEY SAND (SC), 
yellow (10YR 4/6) and CLAY (CL), light greenish 
gray (GLEY1 7/1), moist, medium dense, medium 
plasticity, cohesive
 34.5-44' bgs SANDY SILT (ML), yellowish brown 
(10YR 5/6) i t di d l ti

30.5-32' bgs SANDY SILT (ML), strong brown 
(7.5YR 5/8), moist, medium dense, low plasticity, 
non cohesive, fine to medium grained sand, 
abundant angular, medium to coarse gravel with 
few sub-angular medium gravel
32-32.7' bgs SANDY SILT (ML), brownish yellow 
(10YR 6/8), dense

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW06

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 4/7/09 - 4/9/09

End: 4/9/09 12:40

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX Hollow Stem Auger Drill Rig / Ingersoll-Rand T4 Air Rotary Drill Rig

38  40 15/24 23 45 50/5
40 __ __ __

0 ppm
_ _ _

40 - 42 10/24 30-50/4"
_ _ _

0 ppm
_ _ _

42 - 44 18/24 24-36-50/6"
_ _ _

0 ppm
45 __ __ __

44 - 46 23/24 18-31-46-50/5"
_ _ _

0 ppm
_ _ _

46 - 48 8/24 27-50/3"
_ _ _

0 ppm
_ _ _

48 - 50 12/24 26-50/6" split spoon sampler damp at 49' bgs

50 __ __ ** (Refer to notes below) __
0 ppm

_ _ _
50 - 52 10/24 Breathing Zone = 0 ppm

_ _ _

_ _ _

_ _ _
at 10:53 DTW = 49.08' bgs

55 __ __ at 11:08 DTW = 48.2' bgs __
at 11:23 DTW = 47.7' bgs

_ _ _

_ _ _

 _ _ _

_ _ _
EOB=59' bgs

60 __ __ __

Date:

23-50/3"

**stopped drilling at 10:38 on 4/8/09 to check 
for groundwater accumulation in borehole at 
49' bgs; DTW = 49.56' bgs

4/9/2009

Boring Terminated at 59' bgs; Monitor Well 
installed to 57' bgs

Stopped Split Spoon Sampling at 52' bgs; No 
Lithologic Data Collected Below 52' bgs

   Sampler Signature: Ronny Fields

44-46.9' bgs SANDY SILT (ML), brownish yellow 
(10YR 6/8) with black (7.5YR 2.5/1), discolored 
weathering fractures present

46.9-52' bgs SILTY SAND (SM), yellowish brown 
(10YR 5/6), moist, medium dense, non plastic, non 
cohesive, fine to medium grained, weathering 
within fracture planes, few angular to sub-angular, 
medium gravel

(10YR 5/6), moist, medium dense, non plastic, non 
cohesive, fine to medium grained, evidence of 
weathering, mottled with SILTY CLAY (CL), light 
greenish gray (GLEY1 8/1), moist, medium 
plasticity, cohesive

Page 2 of 29



PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  4/7/09 - 4/9/09

SOP(s) used (refer to SOP log)? All appropriate SOPs were followed

Were all requirements of the SOP(s) (above) met? Yes

2 1/4" ID HSA used from 0 - 50' bgs with 2" ID stainless steel split spoon sampler used to 52' bgs

8" ID HSA used from 0 - 30' bgs

6" ID Air Rotary bit with 25' drilling rods used from 30 - 59' bgs

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

CGW1MW06

LOCATION : VE-SWMU-1

Page 3 of 29



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER:  P. Cloudy 80°F DRILLING CONTRACTOR : Jaca and Szerra, Inc.

WATER LEVELS : DATE/TIME Start: 3/20/09; 0746   LOGGER :   J. Haberl
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
BKGD = 0.0 ppm

_ _ _

_ _ _

_ _ _

_ _ _

5__ __ __

_ _ _

_ _ _
PID = 30.6 ppm

 _ 7-9' 18 - 8-12-10-19 _ _
N=22

_ _ PID = 20.9 ppm (9.5') _

DATE: 3/20/09 to 3/23/09

End: 03/23/09 - 1704

DRILLING METHOD AND EQUIPMENT USED : B-61 H.S.A. Drill Rig, 2'55 x 2-1/4" H.S.A.

7-17' bgs CLAYEY SILT (ML), dark yellowish brown 
(10YR 4/6), dry, very stiff, no odor
8-9'' bgs ROCK FRAGMENT

9' bgs few fine to medium grained sand (15%) with 

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW07

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

  MINERALOGY.

0.0-7.0' BGS Blind drilled, see TP08 Log for 
Lithology

10 __ 9-11' 13 - 12-18-23-29 __ PID = 42.2 ppm (9.8') __
N=41

_ _ _

_ 11-13' 17 - 26-25-30-33 _ PID = 37.8 ppm (11.8') _
N=55

_ _ PID = 0.0 ppm _

_ 13-15' 11 - 11-30-48-80 _ _
N=78

15__ __ __
PID = -

_ 15-17' 0 - 100/5 _ _
-

_ _ _
PID = 0.0 ppm

_ 17-19' 20 - 26-46-88-100/4 _ _
N-134

_ _ _
PID = 0.0 ppm

20__ 19-21' 5 - 100/6 __ __
-

_ _ _
PID = 0.0 ppm

_ 21-23' 26 - _ _
N=189

_ _ _
PID = 0.0 ppm

_ 23-25' 21 - 49-58-73-100/3 _ _
N=131

25__ __ Split spoon broke off in borehole - well drill __
to 27.0 ft. Try to recover split spoon

_ 25-27' 23 - _ Split spoon recovered. _
PID = 0.0 ppm (25-27' )

_ _ _
PID = 0.0 ppm (27-29' )

 _ 27-29' - 29-40-62-58 _ _
N=102

_ _ _

30 __

   Sampler Signature: J. Haberl Date:

11.0' bgs brown (7.5YR 4/3)

13.9' bgs Limestone rock fragment coarse sized.

17-50' bgs SAPROLITE dark gray (10YR 4/11) and 
pale Brown (10YR6/3), Dry, hard, very broken up, 
silty texture.

21.0' bgs white (10YR 8/1), minor brownish yellow 
(10YR6/8)

N=186

48-89-100/5

38, 86, 100/5

9  bgs few fine to medium grained sand (15%) with 
depth, thick angular rock fragments (fine <5%), 
hard

27.0' bgs light olive gray (5YR 6/2) and reddish 
yellow (5YR 6/8) less broken up than 26-27'

25.0' bgs pale yellow (2.5YR 8/3)
26.0' bgs more broken up to 27' (2.5YR 7/3)

3/23/2009

23.7' bgs yellow (2.5Y 7/8)

23.5' bgs pale olive (5YR 6/3) - less broken up than 
17'-23' intervals.

No Odor

Page 4 of 29



PROJECT NUMBER BORING NUMBER

SHEET   2 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER:  P. Cloudy 80°F DRILLING CONTRACTOR : Jaca and Szerra, Inc.

WATER LEVELS : DATE/TIME Start: 3/20/09; 0746   LOGGER :   J. Haberl
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
22-40-50/4 PID = 0.0 ppm

_ 29-31' 20 - N = 90 _ _

_ 31-33' 19 - 31, 49, 50/3 _ _
N = 99 Split spoon refusal. Will continue drilling with

_ _ 2-1/4" ID HSA.  Will log cutting from _
borehole.

_ 33-35' 9 - 50/6" _ _
-

35__ __ __
35.0 - 40.0' bgs Saprolite, Dry

_ _ _

_ _ _

 _ _ _

_ _ _

  MINERALOGY.

29.5' bgs Iron staining present along remnant 
fractures (high angle)

PID = 0.0 ppm

31.6' bgs Iron staining along fractures absent, very 
dark gray (5Y3/1), olive (5Y5/3) Dark yellowish 
brown (10YR4/6)

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW07

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 3/20/09 to 3/23/09

End: 03/23/09 - 1704

DRILLING METHOD AND EQUIPMENT USED : B-61 H.S.A. Drill Rig, 2'55 x 2-1/4" H.S.A.

40 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

45__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50__ __ Stop drilling at 1400 on 3/20/09 __
50-51' 5 - 50/5"

_ _ _

_ _ _

_ _ _

_ _ _

55__ __ __
55-55'10" 10 - 34-50/4"

_ _ _

_ _ _

 _ _ _

_ _ _

 60__

Date:

55 - 55.8' bgs LOWER SAPROLITE, SILTY SAND 
(SW-SM) strong brown (7.5YR 5/8), damp/dry, non 
plastic, non cohesive, fine to coarse grained sand, 
with gravel, intact minerals

J. Haberl/Antonio Luna   Sampler Signature: 3/23/2009

Begin Drilling on 3/23/09.  Well full of water to 
18.65' Bgs.  Possibly due to heavy rains.  
Purged 30 gallons from well, but later is 
recharging when pump is shut down.  Auger to 
55' bgs and split spoon sample at 55' bgs.  

40.0 - 45.0' bgs As Above

45.0 - 50.0' bgs As above

50.0' bgs Wet.  Cuttings clumped together and are 
soft/plastic

50-50.5' bgs SILT (ML), mottled white (2.5Y 4/1) 
brownish yellow (10YR 6/6), dry, dense, fine to 
medium grained sand, some amphiboles present
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PROJECT NUMBER BORING NUMBER

SHEET   3 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER:  P. Cloudy 80°F DRILLING CONTRACTOR : Jaca and Szerra, Inc.

WATER LEVELS : DATE/TIME Start: 3/20/09; 0746   LOGGER :   A. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
60-60'4" 4" - 50/4"

_ _ _

_ _ _

_ _ _

_ _ _

65__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

Continued at 60' bgs.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW07

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 3/20/09 to 3/23/09

End: 03/23/09 - 1704

DRILLING METHOD AND EQUIPMENT USED : B-61 H.S.A. Drill Rig, 2'55 x 2-1/4" H.S.A.

  MINERALOGY.

Stopped boring at 1704 at 60' bgs.  there 
appears to be water in the well, will let it sit 
overnight.

Water above sample is very silt laden, almost 
mud

60.0' bgs End of Borehole At 1704 on 3/23/09 
w/ 2-1/4" H.S.A.

60-60.3' bgs SAND (SW), light yellowish brown 
(2.5YR 6/4), damp, loose, non plastic, non 
cohesive, weak cementation.  With silt, minerals 
intact but crumble with pressure, oxidation.

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

   Sampler Signature: A. Luna Date: 3/23/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   4 OF   4

PROJECT :  SI/ESI Former VNTR DATE:   03/20/09 - 03/23/09

SOP(s) used (refer to SOP log)? All appropriate SOPs were followed except samll notations below

Were all requirements of the SOP(s) (above) met?   

Blind drilled to 7.0 ft bgs on 3/19/09 because well MW08 is advanced in center of TP-08, which was logged to 7.0' bgs.

Split spoon refusal at 35.0 ft bgs.  Continue to drill with 2-1/4" ID H.S.A. until refusal.  Logged cuttings, observing mainly changes in lithology and moisture content.

At 50.0 ft bgs, resumed drilling on 3/23/09 using 2-1/4" ID H.S.A. and split spoon sampler.  Collected split spoon sample every 5'  (for 50', 55' and 60').

Prior to advancing borehole past 50' bgs, measured DTW in augers at 18.69 ft bgs.  Pumped water from augers three times and allowed to recharge 15-20min.

Water was recharging in augers.  Very Turbid.  High suspended clay content.

Borehole advanced to 60.0 ft bgs with 2-1/4" H.S.A.

3/24/2009

DTW in augers = 34.38 ft bgs.

Will not advance borehole deeper.

Begin drilling using 8" ID H.S.A., very slow drilling 5' bgs.

8" ID H.S.A.s advanced to 20' bgs.

3/23/2009

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

CGW1MW07

LOCATION : VE-SWMU-1

3/26/2009

DTW 38.70' bgs.

Air Rotary from 20' bgs to 60' bgs due to Auger Refusal.

NFN
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER: Sunny/Partly Cloudy/Humid DRILLING CONTRACTOR : JACA & Sierra, Inc.

WATER LEVELS: 27.6' BTOC DATE/TIME Start: 4/1/09 15:10   LOGGER :  R. Fields
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0 - 2 14/24 7-2-6-6 0 ppm

_ _ _

_ _ _
2 - 4 12/24 7-3-8-6 0 ppm

_ _ _
moist at 4' bgs

_ _ _
4 - 6 22/24 6-8-5-5 0 ppm

5 __ __ __

_ _ _
6 - 8 22/24 8-8-9-8 32.4 ppm

_ _ _

 _ _ _
8 - 10 18/24 8-7-9-10 0 ppm

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW08

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 4/1/09 - 4/2/09

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX Hollow Stem Auger Drill Rig / Ingersoll-Rand T4 Air Rotary Drill Rig

0-7.3' FILL SAND (SW), yellowish brown (10YR 
5/6), dry, fine grained, no fines, no gravel

  MINERALOGY.

7.3'-9' bgs SILTY SAND (SM), yellowish red (5YR 
4/6), dry, non plastic, non cohesive, fine to medium 
grained sand, no odors, minerals appear in tact, 
few organics
9 11' bgs damp slightly plastic with clay

End: 4/2/09 17:05

10 __ __ __
10 - 12 22/24 11-14-13-12 0 ppm

_ _ _
encountered iron deposits at 11' bgs

_ _ _
12 - 14 18/24 9-11-12-17 0 ppm

_ _ _

_ _ _
14 - 16 20/24 17-18-20-27 0 ppm

15 __ __ __

_ _ _
16 - 18 19/24 9-13-17-24 21.2 ppm

_ _ _

_ _ _
18 - 20 18/24 23-27-34-44 22.3 ppm

_ _ _
becoming dry at 19.5' bgs

20 __ __ boulder encountered at 19-20' bgs __
20 - 22 13/24 10-17-23-26 22.2 ppm

_ _ _

_ _ _
22 - 24 20/24 24.1 ppm

_ _ _
stopped drilling at 16:50 on 4/1/09

_ _ _
24 - 26 15/24 11-14-26-42 29.6 ppm

25 __ __ __

_ _ _
26 - 28 13/24 39-37-33-28 37.5 ppm

_ _ _
Breathing Zone = 0 ppm at 08:08 on 4/2/09

 _ _ _
28 - 30 21/24 12-18-25-29 45.6 ppm

_ _ boulder encountered at 28' bgs _

30 __ __ __

Date:

38-36-34-28

11.5-25.9' bgs slightly plastic, non cohesive, fine to 
medium grained with clay, color changing with 
depth to dark yellowish brown (10YR 4/4)

   Sampler Signature: R. Fields 4/2/2009

25.9-30' bgs SILTY SAND (SM-SW), strong brown 
(7.5YR 5/6), dry, loose, non plastic, non cohesive, 
fine to coarse grained sand, with medium grained 
angular to sub-angular grained gravel

11-11.5' bgs medium grained, no clay

9-11' bgs damp, slightly plastic with clay
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER: Sunny/Partly Cloudy/Humid DRILLING CONTRACTOR : JACA & Sierra, Inc.

WATER LEVELS: 27.6' BTOC DATE/TIME Start: 4/1/09 15:10   LOGGER :  R. Fields
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
54.8 ppm

_ _ _
30 - 32 21/24

_ _ _
3.9 ppm

_ _ _
32 - 34 24/24 8-11-14-21

_ _ _
0 ppm

35 __ __ __
34 - 36 20/24 13-14-23-21

_ _ at 9:06 DTW = 31.2' bgs _
0 ppm at 9:13 DTW = 31.1' bgs

_ _ at 9:23 DTW = 30.85' bgs; _
36 - 38 24/24 9-11-18-23 at 9:30 DTW = 30.55' bgs;

 _ _ at 9:43 DTW = 30.65' bgs; _
1.4 ppm

_ _ _
38 - 40 18/24 21-22-21-32

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW08

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

  MINERALOGY.

encountered perched layer at 35.2' bgs - 
appears to be a distinct contact

30-31.4' bgs SILTY SAND (SM), yellowish red (5YR 
4/6), dry, slightly plastic, non cohesive, fine to 
medium grained sand, with clay 
31.4-32' bgs strong brown (7.5 YR 5/8), moist, non 
plastic, non cohesive, few coarse grained, few clay, 
no gravel
32-35.7' bgs yellowish brown (5YR 4/6), dry 
(moisture present outside of core), slightly plastic, 
non cohesive, fine to medium grained with clay 

21-23-24-20

35.7-36.2' bgs SILTY SAND (SW-SM), light 
greenish gray (GLEY1 8/1), dry, non plastic, non 
cohesive, fine to medium grained sand, few coarse 
grained sand

36.2-38.6' bgs SILTY SAND (SM), strong brown 
(7.5YR 5/8), moist, non plastic, non cohesive, fine 
to medium grained few clay no gravel

DATE: 4/1/09 - 4/2/09

End: 4/2/09 17:05

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX Hollow Stem Auger Drill Rig / Ingersoll-Rand T4 Air Rotary Drill Rig

38  40 18/24 21 22 21 32
40 __ __ __

0 ppm
_ _ _

40 - 42 11/24 24-25-28-50/4"
_ _ _

0 ppm
_ _ _

42 - 44 22/24 25-38-31-40
_ _ _

0 ppm
45 __ __ __

44 - 46 6/24 50/6"
_ _ _

0 ppm
_ _ _

46 - 48 4/24 35-50/4"
_ _ _

18.7 ppm
_ _ _

48 - 50 10/24 48-50/4"
50 __ __ __

0 ppm
_ _ _

50 - 52 11/24
_ _ _

3.1 ppm
_ _ _

52 - 54 12/24 32-50/5"
_ _ _

33.5 ppm
55 __ __ __

54 - 56 8/24 27-50/3"
_ _ _

61.2 ppm
_ _ _

56 - 58 5/24 50/5"
 _  _ _

56.8 ppm
_ _ Breathing Zone = 0 ppm _

58 - 60 10/24 46-50/3" DTW = 58.6' bgs
60 __ __ confining layer encountered at 60' bgs __

Date:   Sampler Signature: R. Fields 4/2/2009

48 - 59.3' bgs SILTY SAND (SM), brownish yellow 
(10YR 6/6), moist, non plastic, non cohesive, fine 
grained with some silt, mottled, light greenish gray 
(GLEY1 8/1) and yellowish red (5YR 5/8), 
coarsening downward becoming medium to coarse 
grained with angular to sub-rounded gravel

59.3 - 60.3' bgs very pale brown (10YR 7/4), dense, 
fine to medium grained, slight mottling of strong 
brown (7.5YR 5/8)

41-50/5"

44-48' bgs SAND (SW), brownish yellow (10YR 
6/6), moist, non plastic, non cohesive, fine grained

encountered perched layer at 45' bgs - did not 
make water

to medium grained, few clay, no gravel
38.6-40.3' bgs few coarse grained, few angular 
gravel 
40.3-40.6' bgs light greenish gray (GLEY1 8/1), 
evidence of insitu weathering
40.6-42.3' bgs yellowish brown (5YR 5/8), medium 
to coarse grained, angular to sub-angular gravel 
with clay
42.3-44' bgs light greenish gray (GLEY1 8/1) with 
yellowish red (5YR 4/6) mottling, medium to coarse 
grained, angular to sub-rounded gravel

Page 9 of 29



PROJECT NUMBER BORING NUMBER

SHEET   3 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER: Sunny/Partly Cloudy/Humid DRILLING CONTRACTOR : JACA & Sierra, Inc.

WATER LEVELS: 27.6' BTOC DATE/TIME Start: 4/1/09 15:10   LOGGER :  R. Fields
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
60 - 62 3/24

_ _ _

_ _ _

_ _ _

65 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW08

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 4/1/09 - 4/2/09

End: 4/2/09 17:05

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX Hollow Stem Auger Drill Rig / Ingersoll-Rand T4 Air Rotary Drill Rig

  MINERALOGY.

Stopped Split Spoon Sampling at the 60 - 62' bgs 
Interval; No Lithologic Data Collected Below 60.3' 
bgs50/3"

70 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

75 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

80 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

85 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

90 __ __ __

Date:   Sampler Signature: R. Fields 4/2/2009

Boring Terminated at 70' bgs; Monitor Well 
installed to 68' bgs
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   4 OF   4

PROJECT :  SI/ESI Former VNTR DATE:  4/1/09 - 4/2/09

SOP(s) used (refer to SOP log)? All appropriate SOPs were followed

Were all requirements of the SOP(s) (above) met? Yes

2 1/4" ID HSA used from 0 - 60' bgs with 2" ID stainless steel split spoon sampler used to 60' bgs

8" ID HSA used from 0 - 40' bgs

6" ID Air Rotary bit with 25' drilling rods used from 40 - 70' bgs

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

CGW1MW08

LOCATION : VE-SWMU-1
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER: 68°F Clear, 8-10 kt. at 0900 DRILLING CONTRACTORJaca and Szerra

WATER LEVELS 31.56' BTOC DATE/TIME Start:  0950  3/27/09   LOGGER :  A. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _
0-7' 0 - 0.0 ppm

_ _ _

5__ __ __

_ _ _

_ _ _

 _ 7-9' 24/24 - _ 0.0 ppm 7-9' _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW09

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 3/27/09 - 3/31/09

End:  0745  3/31/09

DRILLING METHOD AND EQUIPMENT USED : 13-61 Drill Rig with 2-1/4" ID HAS, 8" ID HAS, and Air Rotary Drill Rig

  MINERALOGY.
0-7' bgs See Excavation Log

7-8' bgs Fill GRAVELY SAND (SW), reddish yellow 
(7.5YR 6/6), dry, loose, fine to coarse grained sand, 
medium grained sub angular gravel

9-8-6-7

10 __ 9-11' 24/24 - __ 0.0 ppm 9-11' __

_ _ _

_ 11-13' 24/24 - _ 0.0 ppm 11-13' _

_ _ _

_ 13-15' 24/24 - _ 0.0 ppm 13' _
32.4 ppm 14-15' bgs

15 __ __ __
34.3 ppm 15-16' 

_ 15-17' 24/24 - _ 39.5 ppm 16-17' _

_ _ _

_ 17-19' 12/24 - _ 35.7 ppm 17-19' _

_ _ _

20 __ 19-21' 20/24 - __ 17.1 ppm 20-21' __
73.1 ppm 21-22'

_ _ _

_ 21-23' 18/24 - _ 22-23' _

_ _ _

_ 23-25' 20/24 - _ 47.2 ppm 23-24' _
49.7 ppm 24-25' * perched water

25 __ __ __
41.6 ppm 25-26' at 25.1 bgs

_ 25-27' 18/24 - _ 51.9 ppm 26-27' *perched water _

_ _ _
53.9 ppm 27-28' at 24' bgs

 _ 27-29' 24/24 - _ _

_ _ _

30 __

Date:   Sampler Signature: Antonio Luna 3/31/2009

32.0-35.6 ppm

Stopped drilling at 1205
26-27' bgs SANDY SILT/SILTY SAND (SW-SM), 
moist, non plastic, non cohesive, fine to medium 
grained sand, dense

25.1-26' bgs GRAVELY SAND (SAA)13-14-15-19

18.5-19' bgs SILTY SAND (SM), brownish yellow 
(7.5YR 6/8), dry, medium dense, non plastic, non 
cohesive, fine to medium grained sand, smaller 
amphiboles, fine white plibbocbole?.

9-10-12-10

8-11.5' bgs SILTY SAND (SM), strong brown 
(7.5YR 5/8), dry-damp, loose, non plastic, non 
cohesive, fine to medium grained sand, coarsening 
downward

11.5-18.5' bgs SANDY SILT (ML), strong brown 
(7.5YR 5/8), damp, dense, low plasticity, non 
cohesive, fine to medium grained sand, some fat 
clay GREY (7.5YR 7/1), coarsening downward, 
amphibolite crystals present/abundant

8-9-11-13

13-10-13-14

8-11-16-20

19-23.7' bgs SANDY SILT (ML), strong brown, 
damp, non cohesive, low plasticity, medium dense, 
fine to medium grained sand, minerals are 
distinguishable

23.7-24' bgs GRAVELY SAND (SW), yellowish red 
(5YR 5/8), damp, medium dense to loose, medium 
to coarse grained sand, medium to coarse grained 
sub angular gravel

24-25.1' bgs SAND (SW), yellowish red (5YR5/6), 
damp to moist, loose, coarse grained sand, few 
fines, large weathered crystals, black amphibole 
crystals, iron staining on gravel fractures

19-20-21-22

6-8-10-12

11-10-10-11

9-16-16-14

14-11-11-11
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER: Overcast 80° and RAS  0 kt. wind DRILLING CONTRACTORJaca and Szerra 

WATER LEVELS 31.56 BTOC DATE/TIME Start:  0930 3/27/2009   LOGGER :  A. Luna
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ 29-31' 24/24 - _ 44.7 ppm 24-31' _

_ 31-33' 6/24 - _ 52.6 ppm 33' _

_ _ _

_ 33-35' 24/24 - _ _

35 __ __ __

_ 35-37' 7/24 - 22-50/1 _ _

_ _ _

 _ 37-39' 11/24 - _ 7.1 ppm 38' _
6.3 ppm 39'

_ _ _

Perched water at 27' bgs, 1" thick

DRILLING METHOD AND EQUIPMENT USED :  HAS (2-1/4" and 8") 13-61 Drill Rig and Air Rotary Drill Rig

27' bgs SAND (SP), brownish yellow (10YR 6/6), 
wet, with silt, highly plastic, non cohesive, coarse 
grained sand, 1" lens

Begin Drilling at 0800 on 3/30/09

  MINERALOGY.

25-50/6

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW09

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 3/27/09 - 3/31/09

End:  0745  3/31/09

LOCATION : VE-SWMU-1

27-29' bgs SILTY SAND (SM), reddish yellow (5YR 
6/8), damp, slightly plastic, non cohesive, with 
hightly weathered minerals

29-29.5' bgs CLAY (CL), mottled, light gray (5YR 
7/2) and yellowish red (5YR 5/8). moist, low 
plasticity, non cohesive, no coarse grains

31-37' bgs SILT (ML), mottled gray (5YR 6/1) and 
yellowish red (5YR 5/8), moist, low plasticity, non 
cohesive, fine to medium sand, highly weathered 
minerals, row gravel, medium to coarse grained 
sub rounded to sub angular gravel

24/24 at 35' bgs

13-15-23-31

50/4

18-22-22-29

40 __ 39-41' 0 - __ __

_ _ _
0.0 ppm 42'

_ 41-43' 12/24 - _ _

_ _ _
0.0 ppm 43-49'

_ 43-45' 0 - _ _

45 __ __ __

_ 45-47' 0 - _ _

_ _ _

_ 47-49' 0 - _ _

_ _ _

50 __ 49-51' 24/24 - __ 2.6 ppm 49-51' __

_ _ _

_ 51-53' 24/24 - _ 0.0 ppm 51-53' _

_ _ _

_ 53-55' 24/24 - _ 0.0 ppm 53-55' _

55 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

60  __

Date:   Sampler Signature: Antonio Luna

No further readings
Used 2" ID HAS to 30' bgs, Air Rotary to 65' 
bgsNo lith info. below 55' bgs

EOB at 65'
Air Rotary

3/31/2009

Found water at 55' bgs

50/1

50/1

50/5

* Perched water layer non producer

37-42' bgs SILTY SAND (SM), Strong brown 
(7.5YR5/8) damp, dense, non plastic, non 
cohesive, fine grained sand, few gravel, sub 
angular gravel

43-45' bgs SILTY SAND GRAVEL (GW), reddish 
yellow (7.5YR 6/8), dry, medium grained angular 
gravel with sand, with silt

45-49' bgs No Recovery

49-55' bgs SILTY SAND (SM), light yellowish brown 
(10YR 6/4), damp, slightly plastic, non cohesive, 
fine to coarse grained sand, mineral shapes are 
identifyable plagioclase minerals are intact

Air rotary to 65' bgs

25-23-33-31

4-11-17-25

10-10-16-27
At 55' bgs same as above, wet

Leaving site to let set over night. Water level 
came to 31.56' BTOC.

50/4

41-50/5
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  3/27/2009 - 3/31/09

SOP(s) used (refer to SOP log)? All appropriate were followed.

Were all requirements of the SOP(s) (above) met? Yes with caviat stated below.

Used 3' Bentonite chips instead of 2' because there are 2 (two) perched layers of water above, and I do not want infiltration of those layers into my water column. 

Perched layers are at 25.1' bgs, and 27' bgs. Neither perched layer produced water, however, I want to ensure no infiltrate. 

Perched water layers are insufficent to produce a well.  The boring was allowed to sit to see if it would fill with water, however, no water was produced.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

CGW1MW09

LOCATION : VE-SWMU-1

Page 14 of 29



PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy/90°F DRILLING CONTRACTOR : JACA & Sierra, Inc.

WATER LEVELS: DATE/TIME Start: 4/30/09 14:05   LOGGER :  R. Fields/E. Barclay
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0 ppm

_ _ _
0 - 2 15/24 3-5-6-3

_ _ _
0 ppm

_ _ _
2 - 4 17.5/24 4-5-7-9

_ _ _
0 ppm

5 __ __ __
4 - 6 21/24 4-5-6-6

_ _ _
0 ppm

_ _ _
6 - 8 18/24 9-11-15-12

 _ _ _
0 ppm

_ _ _
8 - 10 19/24 6-8-18-29

  MINERALOGY.

0-0.42' bgs SANDY SILT (ML), dark brown (7.5YR 
3/3), dry, loose, very fine to fine grained
0.42-0.83' bgs SILTY SAND (SM), strong brown 
(7.5YR 5/6), dry, loose, medium to fine grained with 
fine grained, sub-rounded gravel
0.83-2;' bgs CLAYEY SAND (SC), very dark brown 
(7.5YR 3/1), moist, very fine grained with silt 2-3' 
bgs medium dense, dark grayish brown (10YR 4/2)
3-4.9' bgs SANDY SILT (ML), dark yellowish gray 
(10YR 4/4), moist, medium dense, silt to medium 
sand with fine sub-angular to sub-rounded gravel, 
organic (root) material, black mottling associated 
with minerals, grading to yellowish brown (10YR 
5/6) at 4' bgs

4.9-7' bgs CLAYEY SAND (SC), brownish yellow 
(10YR 6/6) moist dense medium plasticity non

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW10

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 4/30/09 - 5/6/09

End: 5/6/09 16:33

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX Hollow Stem Auger Drill Rig / Ingersoll-Rand T4 Air Rotary Drill Rig

8  10 19/24 6 8 18 29
10 __ __ __

0 ppm
_ _ _

10 - 12 12/24 45-37-50/4"
_ _ _

0 ppm
_ _ _

12 - 14 10/24 9-14-15-19
_ _ _

0 ppm
15 __ __ __

14 - 16 13/24 13-24-50/6"
_ _ _

0 ppm
_ _ _

16 - 18 19/24 33-19-16-18
_ _ _

0 ppm
_ _ _

18 - 20 23/24 8-12-15-17
20 __ __ __

0 ppm
_ _ _

20 - 22 21/24 9-11-17-26
_ _ _

0 ppm
_ _ _

22 - 24 23/24 stopped drilling for the day at 16:00 on 4/30/09
_ _ _

0 ppm
25 __ __ __

24 - 26 22/24 12-18-18-24
_ _ _

0 ppm
_ _ _

26 - 28 22/24 9-16-27-21
 _ _ _

0 ppm
_ _ _

28 - 30 22/24 11-22-29-50/5"
30 __ __ __

Date:   Sampler Signature: R. Fields 5/6/2009

(10YR 6/6), moist, dense, medium plasticity, non 
cohesive, very fine to fine grained with silt/clay, 
coarsening downward, minerals present
7-8' bgs SILTY SAND (SM), mottled reddish yellow 
(7.5YR 6/8) and yellowish brown (10YR 5/6), dry, 
medium dense, non plastic, non cohesive, medium 
to fine grained
8-8.8' bgs SILTY SAND (SM), mottled pale green 
(GLEY1 7/5G) and strong brown (7.5YR 4/6), moist, 
medium dense, non plastic, non cohesive, very fine 
to fine grained with silt, fine, sub-angular gravel 
with weathered minerals
 8.8-10' bgs coarsening downward with fine to 
coarse grained sub-angular to sub-rounded gravel
10-12' bgs more coarsening, pebble sized gravel 
with abundant weathered minerals
12-14' bgs strong brown (7.5YR 5/6)
14-17' bgs continuing to coarsen downward with 
pebble sized, angular to sub-angular gravel, more 
abundant weathered black minerals

17-18' bgs SILTY SAND (SM), brown (7.5YR 4/4), 
moist, mediume dense, non plastic, non cohesive, 
fine to medium grained, mottled, very pale brown 
(10YR 8/2), fine, pebble sized, sub-rounded gravel

18-20' bgs CLAYEY SAND (SC), yellowish red 
(5YR 4/6), moist, dense, non cohesive, very fine to 
fine grained sand, with silt, mottled, greenish gray 
(GLEY1 5/5G)
20-22' bgs SILTY SAND (SM), yellowish red (5YR 
5/6), moist, loose, non plastic, non cohesive, 
medium to fine grained sand, with silt, coarsening 
downward, with fine grained angular to sub-angular 
gravel

12-15-18-18
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER: Partly Cloudy/90°F DRILLING CONTRACTOR : JACA & Sierra, Inc.

WATER LEVELS: DATE/TIME Start: 4/30/09 14:05   LOGGER :  R. Fields/E. Barclay
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0 ppm

_ _ _
30 - 32 23/24

_ _ _
0 ppm

_ _ _
32 - 34 23/24 8-16-16-19

_ _ _
0 ppm

35 __ __ __
34 - 36 23/24 7-9-11-13

_ _ _
0 ppm

_ _ _
36 - 38 23/24 13-16-16-20

 _ _ _
0 ppm

_ _ _
38 - 40 12/24 10-50/6"

  MINERALOGY.

22-24' bgs SILTY SAND (SM), becoming mottled 
greenish gray (GLEY1 5/5G), with fine to coarse 
gravel12-14-13-18

24-26.5' bgs SILTY SAND (SM), strong brown 
(7.5YR 5/6), moist, medium dense, non plastic, non 
cohesive, fine to medium grained sand, with few 
coarse grained sand, weathered minerals, trace 
fine grained sub-angular gravel
26.5-36' bgs SILTY SAND (SM), as above, 
coarsening downward, with coarse grained angular 
to sub-angular gravel, becoming mottled greeninsh 
gray (GLEY2 6/5BG), CLAYEY SAND (SC) with fine 
pebble sized, sub-angular gravel, weathered 
minerals

36-39' bgs CLAYEY SAND (SC), strong brown 
(7.5YR 5/8), moist, dense, non plastic, non 
cohesive fine to medium grained sand mottled

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW10

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 4/30/09 - 5/6/09

End: 5/6/09 16:33

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX Hollow Stem Auger Drill Rig / Ingersoll-Rand T4 Air Rotary Drill Rig

38  40 12/24 10 50/6
40 __ __ __

0 ppm
_ _ _

40 - 42 14/24 15-30-50/6"
_ _ _

groundwater encountered at 09:48 on 5/1/09
_ _ DTW = 42' bgs _

at 10:20 DTW = 34.84' bgs
_ _ at 11:00 DTW = 31.1' bgs _

45 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

55 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

60 __ __ __

Date:

39-40' bgs SANDY SILT (SW-SM), light brownish 
ray (10YR 6/2), dry, loose, non plastic, non 
cohesive, fine grained sand, trace fine grained sub-
angular gravel

   Sampler Signature: R. Fields

Boring Terminated at 51' bgs; Monitor Well 
installed to 49' bgs

Stopped Split Spoon Sampling at 42' bgs; No 
Lithologic Data Collected Below 42' bgs

40-42' bgs SILTY SAND (SM), strong brown (7.5YR 
5/8), very moist, non plastic, non cohesive, medium 
dense, medium to fine grained sand, fine grained 
weathered minerals, becoming mottled pale yellow 
(5YR 8/3) lean clay with sand (CL)

cohesive, fine to medium grained sand, mottled 
with a pale yellow (5YR 2/3), lean clay with sand 
(CL), moist, non dense, medium plasticity, 
cohesive

5/6/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  4/30/09 - 5/6/09

SOP(s) used (refer to SOP log)? All appropriate SOPs were followed

Were all requirements of the SOP(s) (above) met? Yes

2 1/4" ID HSA used from 0 - 42' bgs with 2" ID stainless steel split spoon sampler used to 42' bgs

8" ID HSA used from 0 - 39' bgs

6" ID Air Rotary bit with 25' drilling rods used from 39 - 51' bgs

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

CGW1MW10

LOCATION : VE-SWMU-1
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER: Hot/Breezy/85°F DRILLING CONTRACTOR : JACA & Sierra, Inc.

WATER LEVELS: 16.90' BTOC DATE/TIME Start: 4/28/09 08:30   LOGGER :  R. Fields/E. Barclay
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0 ppm

_ _ _
0 - 2 14/24 6-7-7-7

_ _ _
0 ppm

_ _ _
2 - 4 18/24 13-12-12-11

_ _ _
0 ppm

5 __ __ __
4 - 6 17/24 8-12-14-12

_ _ _
0 ppm

_ _ _
6 - 8 20/24 15-15-19-27

 _ _ _
0 ppm

_ _ _
8 - 10 21/24 13-17-19-22

2-3' bgs SILT (ML), brown (7.5YR 4/4), moist, 
medium dense, low plasticity, moderate cohesion 
with fine to coarse grained sand, few gravel (<5%) 
3-3.5' bgs dark yellowish brown (10YR 3/6)
3.5-4' bgs no recovery
4-4.75' bgs dark yellowish brown (10YR 3/6)

4.75-5.5' bgs SANDY SILT (ML), dark yellowish 
brown (10YR 4/6), moist, dense, low plasticity, 

SOIL BORING LOG FOR WELL INSTALLATION

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW11

DATE: 4/28/09 - 4/29/09

End: 4/29/09 08:57

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX Hollow Stem Auger Drill Rig

0-0.67' bgs SANDY SILT (ML), brown (7.5YR 4/4), 
moist, medium dense, low plasticity, moderate 
cohesion with gravel (10%) 
0.67-1.2' bgs SANDY SILT (ML), with gravel (<5%)
1.2-2' bgs no recovery

  MINERALOGY.

LOCATION : VE-SWMU-1

8  10 21/24 13 17 19 22
10 __ __ __

0 ppm
_ _ _

10 - 12 22/24 10-15-15-16
_ _ _

0 ppm
_ _ _

12 - 14 22/24 18-16-13-13
_ _ _

0 ppm
15 __ __ __

14 - 16 21/24 7-9-13-13
_ _ _

0 ppm
_ _ _

16 - 18 24/24 15-12-11-12
_ _ _

0 ppm
_ _ _

18 - 20 18/24 8-10-9-6 groundwater encountered on 4/28/09
20 __ __ at 11:34 DTW = 13.75' bgs __

at 11:37 DTW = 13.9' bgs
_ _ at 11:51 DTW = 13.92' bgs _

at 14:16 DTW = 11.50' bgs
_ _ _

_ _ _

_ _ _

25 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

30 __ __ __

Date:   Sampler Signature: R. Fields

15.8-16' bgs no recovery

4/29/2009

16-18.4 SANDY SILT (ML), yellowish brown (10YR 
5/8), moist, dense, fine grained sand, fine 
subrounded gravel, mottled with CLAYEY SAND 
(SC), greenish gray (GLEY1 5/10), fewer organics 

12-13.9' bgs SANDY SILT (ML), dark yellowish 
brown (10YR 4/4), fine grained sand, with organics 
(roots)

cohesive, with fine to coarse grained gravel

5.5-6' bgs no recovery
6-6.5' bgs SANDY SILT (ML), dark yellowish brown 
(10YR 4/6), moist, dense, low plasticity, cohesive, 
with fine to coarse grained gravel

Boring Terminated at 29' bgs; Monitor Well 
installed to 29' bgs

13.9-14' bgs no recovery
14-15.8' bgs SANDY SILT (ML), dark yellowish 
brown (10YR 4/4), fine grained sand, with organics 
(roots) in mottled CLAYEY SAND (SC), greenish 
gray (GLEY1 5/10)

7.7 - 8' bgs no recovery

8-9.7' bgs SANDY SILT (ML), dark yellowish brown 
(10YR 4/6), medium dense, fine to medium grained 
sand, mottled with SILTY SAND (SM), very pale 
brown (10YR 8/2), dry, loose, fine to medium 
grained sand, with fine grained sub-angular gravel

6.5-7.7' bgs SANDY SILT (ML), yellowish brown 
(10YR 5/6), fine to medium grained sand, with fine 
grained angular to sub-angular gravel

9.7-10' bgs no recovery
8-9.7' bgs SANDY SILT (ML), dark yellowish brown 
(10YR 4/6), medium dense, fine to medium grained 
sand, mottled with SILTY SAND (SM), very pale 
brown (10YR 8/2), dry, loose, fine to medium 
grained sand, with fine grained sub-angular gravel 
with organics (roots)
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

PROJECT :  SI/ESI Former VNTR

WEATHER: Hot/Breezy/85°F DRILLING CONTRACTOR : JACA & Sierra, Inc.

WATER LEVELS: 16.90' BTOC DATE/TIME Start: 4/28/09 08:30   LOGGER :  R. Fields/E. Barclay
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ Lithologic information continued from sheet 1 of 2 _ _

_ _ _

_ _ _

_ _ _

 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW11

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

End: 4/29/09 08:57

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX Hollow Stem Auger Drill Rig

DATE: 4/28/09 - 4/29/09

  MINERALOGY.

18.4-19.5' bgs SAND (SW), strong brown (7.5YR 
4/6), wet, loose, medium to coarse grained sand, 
with sub-angular to sub-rounded fine grained gravel 

Stopped Split Spoon Sampling at 20' bgs; No 
Lithologic Data Collected Below 20' bgs

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

 __ __ __

_ _ _
16-18.4 

_ _ _

 _ _ _

_ _ _

__ __ __

Date:   Sampler Signature: R. Fields 4/29/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  4/28/09 - 4/29/09

SOP(s) used (refer to SOP log)? All appropriate SOPs were followed

Were all requirements of the SOP(s) (above) met? Yes

2 1/4" ID HSA used from 0 - 20' bgs with 2" ID stainless steel split spoon sampler used to 20' bgs

8" ID HSA used from 0 - 29' bgs

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

CGW1MW11

LOCATION : VE-SWMU-1
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER:  85°F + Sunny DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A DATE/TIME Start:  4/22/09  1545   LOGGER :  E. Barclay  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ 0.0 ppm _
0-2 9" 2-7-15-13

_ _ _

_ _ _

2 __ __ __

_ _ _

_ _ _
2-4 10" 28-19-25-42 0.0 ppm

 _ _ _

_ _ _

End:  4/24/09  1200

DRILLING METHOD AND EQUIPMENT USED :  Tripod mounted slidehammer with generator 

  MINERALOGY.

0-0.5' bgs  SANDY SILT (ML)  dark yellowish brown 
(10YR4/4), dry, loose, non plastic, non cohesive 

0.5-0.8" bgs  SANDY SILT (ML), brown (7.5YR4/4), 
dry, dense, stiff, cohesive, non plastic, with gravel 

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW12

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

DATE:  4/22/09 - 4/24/09

2.9-4' bgs  No recovery

0.8-2' bgs  No recovery

2-2.9' bgs  GRAVELY SILT (ML), brown (7.5YR4/2), 
dry, med. dense, stiff, cohesive, non plastic, fine 
grained angular gravel up to 2 cm.

4 __ __ __

_ _ _

_ _ _
4-6 11.5 28-28-29-23 0.0 ppm

_ _ _

_ _ _

6 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

   Sampler Signature: E. Barclay Date: 4/24/2009

Returned 4/23/09 @ 1019. See Pg. 2 for
Air Rotary Rig notes on 4/23/09.

2.9 4  bgs  No recovery

4-5' bgs  SILTY SAND (SM), yellowish brown 
(10YR5/4), dry, med. density, non plastic, non 
cohesive, ~ 20-30% angular to subangular grained 
gravel

5-6' bgs  No recovery
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER:  ~95°F Sunny, Hot DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A DATE/TIME Start:  4/22/09  1545   LOGGER : R. Fields, E. Barclay
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _

_ _ _

10 __ __ __
0 ppm 

_ _ _

_ _ _

 _ _ _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW12

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

DATE:  4/22/09 - 4/24/09

End:  4/24/09  1200

DRILLING METHOD AND EQUIPMENT USED :  T-4 Air Rotary Rig 

  MINERALOGY.

5-10' bgs  GRAVEL  (GW), medium to coarse 
grained angular to sub angular gravel/cuttings

10-40' bgs  GRAVEL  (GW), gray olive (5Y 6/2), 
fine to coarse subangular to subrounded 
gravel/cuttings

0-5' bgs  GRAVEL (GW) medium to coarse grained 
subangular to subrounded gravel/cuttings

20 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

30 __ __ __

_ _ _

_ _ Stopped. PID became clogged with dust. _

_ _ _

_ _ _

40 __ __ __
Bedrock @ 40' bgs

_ _ _

_ _ _

_ _ _

_ _ _

50 __ __ __

_ _ _

_ _ _

 _ _ 0 ppm _

_ _ _

60 __

Date:   Sampler Signature: E. Barclay 4/24/2009

40-100' bgs  PORPHERY ANDESITE,  (GLEY2 
4/58)  no obvious minerology, rock fragments, 
prophry andesite small angular
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PROJECT NUMBER BORING NUMBER

SHEET   3 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER:  ~95°F Sunny, Hot DRILLING CONTRACTOR :  Jaca & Sierra 

WATER LEVELS :  N/A DATE/TIME Start:  4/22/09 1545   LOGGER :  R. Fields, E. Barclay
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _

_ _ _
0 ppm

70 __ __ 70' on 4/23/09 __

_ _ _

_ _ _

 _ _ _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW12

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

DATE:  4/22/09 - 4/24/09

End:  4/24/09  1200

DRILLING METHOD AND EQUIPMENT USED :  T-4 Air rotary rig 

  MINERALOGY.

80 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

90 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _
To 100' on 4/24/09 

100 __ __ 0 ppm __

_ _ EOB=100' bgs _
As per FTL and PM

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

__

   Sampler Signature: E. Barclay Date: 4/24/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   4 OF   4

PROJECT :  SI/ESI Former VNTR DATE:  4/22/09 - 4/24/09  

SOP(s) used (refer to SOP log)?

All appropriate SOP's were followed. 

Were all requirements of the SOP(s) (above) met?

4/22/2009

4/23/2009

4/24/2009

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

CGW1MW12

LOCATION : VE-SWMU-1

It was decided not to install a well at MW-12.

Grouting of MW-12 occurred on 5/14/09 with R. Fields/KNV.

Drill to 6' with tripod mounted slide hammer.

Drilled to 70' with T4 Air Rotary Rig, no water

Drilled to 100' with Air Rotary Rig, no significant water.

Log with video to 70' in morning, to 100' in afternoon.  See field log for details. 

See log for all MW-12 activities in detail.
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER: Overcast/Windy/80°F DRILLING CONTRACTOR : JACA & Sierra, Inc.

WATER LEVELS: DATE/TIME Start: 5/7/09 08:00   LOGGER :  R. Fields/E. Barclay
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
0 ppm

_ _ _
0 - 2 19/24 6-12-13-13

_ _ _
0 ppm

_ _ _
2 - 4 15/24 19-12-15-23

_ _ _
0 ppm

5 __ __ __
4 - 6 16/24 19-17-24-26

_ _ _
0 ppm

_ _ _
6 - 8 16/24 28-23-20-19

 _ _ _
0 ppm

_ _ _
8 - 10 15/24 15-23-50/6"

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 5/7/09 - 5/12/09

End: 5/12/09 16:35

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX Hollow Stem Auger Drill Rig / Ingersoll-Rand T4 Air Rotary Drill Rig

0.6-3' bgs SILTY SAND (SM), brown (10YR 5/3), 
dry, medium dense, non plastic, non cohesive, fine 
to medium grained, weathered minerals present
3-4' bgs SILTY SAND (SM), yellowish brown (10YR 
5/6), dry, medium dense, weathered minerals, 
mottled with silty sand (sm), very pale brown (10YR 
8/3), with fine grained sub-angular gravel

0-0.6' bgs SANDY SILT (ML), yellowish brown 
(10YR 5/4), dry, medium dense, fine grained sand

4-7' bgs SANDY SILT (ML), reddish yellow (7.5YR 

  MINERALOGY.

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW13

LOCATION : VE-SWMU-1

8  10 15/24 15 23 50/6
10 __ __ __

0 ppm
_ _ _

10 - 12 14/24 31-35-50/6"
_ _ _

0 ppm
_ _ _

12 - 14 14/24 19-26-50/6"
_ _ _

0 ppm
15 __ __ __

14 - 16 14/24 28-30-32-50/4"
_ _ _

0 ppm
_ _ _

16 - 18 18/24 23-31-37-50/4"
_ _ _

0 ppm
_ _ _

18 - 20 15/24 25-26-34-50/4"
20 __ __ __

0 ppm
_ _ _

20 - 22 18/24 27-35-35-38
_ _ _

0 ppm
_ _ _

22 - 24 12/24
_ _ _

0 ppm
25 __ __ __

24 - 26 16/24 20-25-32-37
_ _ _

0 ppm
_ _ _

26 - 28 14/24 16-24-30-35
 _ _ _

0 ppm
_ _ _

28 - 30 22/24 18-18-27-28
30 __ __ __

Date:

18.5-21' bgs SANDY SILT (ML), very pale brown 
(10YR 8/4), dry, dense, non plastic, non cohesive, 
fine grained sand, few minerals present (<15%)

5/12/2009

21-28' bgs SANDY SILT (ML), strong brown (7.5YR 
5/8), dry, very stiff, non plastic, non cohesive, fine 
grained sand, weathered minerals present, 
coarsening downward with more abundant minerals 
(<30%)

28-33' bgs same as above, coarsening downward, 
with fine angular to sub-angular grained gravel

   Sampler Signature: R. Fields/E. Barclay

7-10' bgs SILTY SAND (SM), very pale brown 
(10YR 8/4), dry, dense, non plastic, non cohesive, 
fine to medium grained sand, fine grained angular 
to sub-angular gravel coarsening downward
10-12' bgs SILTY SAND (SM), very pale brown 
(10YR 7/4), dry, non plastic, non cohesive, fine to 
medium grained sand, abundant weathered 
minerals, mottled with silty sand (sm), dry, non 
plastic, non hohesive, fine to medium grained sand, 
with coarse grained angular to sub-angular gravel

12-18.5 bgs SILTY SAND (ML), strong brown 
(7.5YR 5/8), dry, very stiff, non plastic, non 
cohesive, fine to medium grained sand, weathered 
minerals present, evidence of weathering along 
vertical "fractures"

4 7  bgs SANDY SILT (ML), reddish yellow (7.5YR 
6/8), dry, medium dense, non plastic, non cohesive, 
fine grained sand, with fine grained sub-angular 
gravel, evidence of weathered minerals

18-28-50/5"
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER: Overcast/Windy/80°F DRILLING CONTRACTOR : JACA & Sierra, Inc.

WATER LEVELS: DATE/TIME Start: 5/7/09 08:00   LOGGER :  R. Fields/E. Barclay
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole
30 - 32 15/24 0 ppm

_ _ _

_ _ _
32 - 34 14/24 0 ppm

_ _ _
Breathing Zone = 0 ppm

_ _ stopped drilling for the day on 5/7/09 _
34 - 36 6/24 50/6" 0 ppm

35 __ __ __

_ _ _
36 - 38 4/24 50/4" 0 ppm

_ _ _

 _ _ _

_ _ _

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

CGW1MW13

LOCATION : VE-SWMU-1

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 5/7/09 - 5/12/09

End: 5/12/09 16:35

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX Hollow Stem Auger Drill Rig / Ingersoll-Rand T4 Air Rotary Drill Rig

  MINERALOGY.

33-38' bgs SILTY SAND (SM), strong brown (7.5YR 
5/6), dry, dense, non plastic, non cohesive, fine to 
medium grained sand, with fine to coarse grained 
angular to sub-angular gravel (<45%), areas of 
suspected iron staining

38-47' bgs GRAVEL (GW), top layer of ANDESITE, 
fractured gravel, very angular grained gravel, 
serpentinized, fine to no phenocrysts, auto 
brechiated with evidence of water in fragments, rust 
staining

stopped split spoon sampling and began air 
rotary advancement at 38' bgs

25-29-40-50/6"

22-29-40-50/3.5"

40 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

45 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

50 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

55 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

60 __ __ __

Date:   Sampler Signature: R. Fields/E. Barclay 5/12/2009

47- ≈62' bgs PORPHERYITIC ANDESITE, very 
mafic phenocrysts (plagioclase), serpentinization is 
evident, minor iron pyrite, iron staining evident with 
geothite, multiple flows possible
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PROJECT NUMBER BORING NUMBER

SHEET   3 OF  4

PROJECT :  SI/ESI Former VNTR

WEATHER: Overcast/Windy/80°F DRILLING CONTRACTOR : JACA & Sierra, Inc.

WATER LEVELS: DATE/TIME Start: 5/7/09 08:00   LOGGER :  R. Fields/E. Barclay
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,

#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.

(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _

_ _ _

65 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

362196.FI.ZZ.01 CGW1MW13

SOIL BORING LOG FOR WELL INSTALLATION

LOCATION : VE-SWMU-1 DATE: 5/7/09 - 5/12/09

DRILLING METHOD AND EQUIPMENT USED : Mobile B-61 HDX Hollow Stem Auger Drill Rig / Ingersoll-Rand T4 Air Rotary Drill Rig

End: 5/12/09 16:35

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

Boring Terminated at 62' bgs; Monitor Well 
installed to 55' bgs

  OR CONSISTENCY, SOIL STRUCTURE,

  MINERALOGY.

70 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

75 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

80 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

85 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

90 __ __ __

Date:   Sampler Signature: R. Fields/E. Barclay 5/12/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   4 OF   4

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOP log)? All appropriate SOPs were followed

Were all requirements of the SOP(s) (above) met? Yes

2 1/4" ID HSA used from 0 - 38' bgs with 2" ID stainless steel split spoon sampler used to 38' bgs

8" ID HSA used from 0 - 13' bgs

6" ID Air Rotary bit with 25' drilling rods used from 13 - 62' bgs

Hit refusal for 2 1/4" ID HAS at 38' bgs.  Tripped out, went down with8" ID HAS to 13' bgs, then started drilling with 6" ID Air Rotary.  Got to approximately 50' bgs noticed 
rock cuttings with moisture.  Driller took rods down to ~62' bgs, let site for about 10 minutes, plenty of water blown out of borehole.  Came back on Monday, May 11, 2009 
and ran down hole video, evidence of water at ~47' bgs.  Decide to screen well (05-12-09) from 45 - 55' bgs.  Backfill borehole from 60' bgs to 55' bgs (2' of borehole 
caved in at bottom).

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

CGW1MW13

LOCATION : VE-SWMU-1 DATE:  5/7/09 - 5/12/09
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  4

DATE: 03/04/2009 - 03/09/09

DEPTH BELOW SURFACE (FT) STANDARD COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
0-2 1.25 SS1

_ _ _

_ _ _
2-4 1.5 SS2

_ _ _

5 __ __ __
4-6 1.67 SS3

_ _ _

_ _ 0.0 ppm _
6-8 1.5 SS4

 _ _ _

_ _ 10 - 10.25 rock stuck in shoe _
8-10 0.58 SS5

PROJECT :  SI/ESI Former VNTR

WEATHER: Mid 80's, mostly cloudy

WATER LEVELS : 53' DATE/TIME Start: 0754  03/04/2009 End: 3/09/2009

16-11-10-8

17-20-18-20

9-17-26-21

9-9-8-8

8-7-6-8

DRILLING METHOD AND EQUIPMENT USED : Hollow stem auger and Air Rotary

0-1' bgs SILT (ML), dark yellowish brown (10YR
4/2), dry, dense, trace very fine grained sand
well-sorted
1-2.25' bgs Grayish/greenish rock chunk

2.25-3.5' bgs SILT (SM), dark yellowish orange
(10YR6/6), dry, medium dense, some very well
sorted very fine grained sand

3.5-10.25' bgs SILTY SAND (SW, SM), light brown
(5YR 5/6), dry, medium dense, fine grained sand,
well-sorted, trace sub-angular gravel,

  MINERALOGY.

LOCATION : VE-CG

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VECG-MW01

SOIL BORING LOG FOR WELL INSTALLATION

DRILLING CONTRACTOR : Jaca & Sierra, Inc.

  LOGGER : Melanie Young

8 10 0.58 SS5
10 __ __ 0.0 ppm __

_ _ _
10-12 0.25 SS6

_ _ _

_ _ _
12-14 1.5 SS7 0.0 ppm 0.0 ppm

_ _ _

15 __ __ __
14-16 1.58 SS8

_ _ _

_ _ _
16-18 1.0 SS9

_ _ _

_ _ _
18-20 1.08 SS10 0.0 ppm

20 __ __ __

_ _ _
20-22 1.42 SS11

_ _ _

_ _ _
22-24 1.42 SS12 0.0 ppm 0.0 ppm

_ _ _

25 __ __ __
24-26 1.00 SS13

_ _ _

_ _ _
26-28 0.75 SS14

 _ _ _

_ _ _
28-30 0.17 SS15 0.0 ppm

30 __

Date:   Sampler Signature: Melanie Young 3/4/2009

35-57-67-100/5

54-100/6

70-78-100/6

12-12-18-34

19-16-16-18

14-13-12-13

17 20 18 20

100/2

100/3

54-100/3

orange (10YR 6/6) with gray and white, dry, very
dense

13.5-14.33' bgs SAND (SW), dark yellowish 
brown (10YR 5/4) mottled with white and gray,
dry, medium dense, some silt

14.33-15.58' bgs SILT (ML), light brown (5YR 
5/6), dry, medium dense

15.58-26' bgs SAND (SW), mottled dark yellowish

10.25-13.5' bgs SILT (ML), moderate yellowish
brown (10YR 5/4), dry, medium dense, trace 
very fine grained sand

At 30' bgs, begins trace fine sub angular gravel

28-45.75' bgs SILT (ML) Yellowish gray (5YR7/2), 
well sorted, dry, very dense, some fine to coarse san

36-58-67-100/5

26-26.75' bgs SILT (SM) Moderate Yellowish-brown 
(10YR5/4) Some f-m sand, well sorted, dry, very 
dense
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  4

DATE: 03/04/2009 - 03/09/09

DEPTH BELOW SURFACE (FT) STANDARD COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
30-32 0.25 SS16

_ _ _

_ _ _
32-34 0.17 SS17

_ _ _

35 __ __ __
34-36 0.00 SS18

_ _ _

_ _ _
36-38 0.08 SS19

 _ _ _

_ _ _
38-40 0.08 SS20

WEATHER: Mid 80's, mostly cloudy DRILLING CONTRACTOR : Jaca & Sierra, Inc.

WATER LEVELS : 53' DATE/TIME Start: 0754  03/04/2009 End: 3/09/2009

100/3

100/1

100/1

100/1

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VECG-MW01

LOCATION : VE-CG

SOIL BORING LOG FOR WELL INSTALLATION

PROJECT :  SI/ESI Former VNTR

DRILLING METHOD AND EQUIPMENT USED : Hollow stem auger
  LOGGER : Melanie Young

  MINERALOGY.

100/2

38 40 0.08 SS20
40  __ __ __

_ _ _
40-42 0.08 SS21

_ _ _

_ _ 0.0 ppm _
42-44 0.08 SS22

_ _ _

45 __ __ __
44-46 0.75 SS23

_ _ _

_ _ _

_ _ _

_ _ _

50 __ __ __

_ _ _

_ _ _

_ ▼ _ _

_ _ _

55 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

60 __

Date:

Light rig chatter at 42-44' bgs

Refusal with 2-1/4" at 44' bgs (3/4/09).
Install 6" casign and drill to 63' bgs with air rig
Water encountered at 54.56' bgs after
geophysical logging, fracture noted at 53' bgs

   Sampler Signature: Melanie Young 3/4/2009

46-63' bgs broken dusty white rock

100/1

65-100/3

100/1

100/1
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PROJECT NUMBER BORING NUMBER

SHEET   3 OF  4

DATE: 03/04/2009 - 03/09/09

DEPTH BELOW SURFACE (FT) STANDARD COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _

_ _ _

_ _ _

_ _ EOB=63' bgs _
10' below 1st encounter of water

65 __ __ __
Well set at 61 ' ;  drilled total of 63'

_ _ backfilled with sand _

_ _ _

 _ _ _

_ _ _

WATER LEVELS : 53' DATE/TIME Start: 0754  03/04/2009 End: 3/09/2009   LOGGER : Melanie Young

DRILLING CONTRACTOR : Jaca & Sierra, Inc.

DRILLING METHOD AND EQUIPMENT USED : Hollow stem auger and Air rotary

SOIL BORING LOG FOR WELL INSTALLATION

PROJECT :  SI/ESI Former VNTR

WEATHER: Mid 80's, mostly cloudy

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VECG-MW01

  MINERALOGY.

LOCATION : VE-CG

70  __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

Date:   Sampler Signature: Melanie Young 3/4/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   4 OF   4

PROJECT :  SI/ESI Former VNTR DATE:  

SOP(s) used (refer to SOP log)? Please see notes below.

Were all requirements of the SOP(s) (above) met? --

3 feet of sand above the screen and 5 feet of bentonite seal was used in well construction. Only one type of sand was used (Monitoring well completion exception).  

Drillers placed what was thought to be the correct amount of sand and bentonite (were measuring as they were dumping), however both amounts were 

overestimated. Elias Losada contacted Hector Rodriquez (both Jaca and Sierra, Inc. employees). Hector contacted John S. and Melanie Y.  John S. contacted Kenji B.  

Change to original SOP was deemed OK.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VECG-MW01

LOCATION : VE-CG 03/04/09 - 03/09/09
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  3

DEPTH BELOW SURFACE (FT) STANDARD COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
0-2 28 SS-1

_ _ _

_ _ _
2-4 12 SS-2

_ _ _

5  __ __ __
4-6 11 SS-3

_ _ _

_ _ 0.0ppm Breathing zone and borehole _
6-8 19 SS-4

 _ _ _

_ _ _
8-10 19 SS-5

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VECG-MW02

LOCATION : VE-CG

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 2/24/09 - 2/26/09

DRILLING METHOD AND EQUIPMENT USED : Hollow stem auger, Stainless steel 24" Split spoon sampler; Air Rotary Rig
DATE/TIME

  MINERALOGY.

2.5/2), dry, medium, trace very fine sand, plastic
debris

2.5-3.0' bgs SILTY SAND (SM), moderate yellowish
brown (10YR 5/4), dry, medium dense, coarse
grained sand

0-1.9' bgs SILT (ML), very dark brown (7.5YR
2.5/2), dry, medium, trace very fine sand

1.9-2.0' bgs No Recovery (NR)

2.0-2.3' bgs NR

2.3-2.5' bgs SILT (ML), very dark brown (7.5YR

3.0-4.0' bgs NR

4.0-6.0' bgs SILTY SAND (SC), medum brown 

5-8-9-5

1-0-5-6

13-15-12-9

6-8-10-12

3-3-4-7

PROJECT :  SI/ESI Former VNTR

WEATHER: Mostly cloudy, 78°f, 3mph NE wind DRILLING CONTRACTOR : JACA  and  Sierra

Start:  0811  2/24/09 End: 0844  2/26/09   LOGGER :  T.S./M.Y.WATER LEVELS : 47.01' bgs

8 10 19 SS 5
10 __ __ __

_ _ _
10-12 19 SS-6

_ _ _

_ _ _
12-14 20 SS-7

_ _ _

 15__ __ __
14-16 21 SS-8

_ _ _
0.0. ppm sample

_ _ _
16-18 21 SS-9

_ _ _

_ _ _
18-20 6 SS-10

 20__ __ __
20' bgs Start using auger to go down

_ _ _
20-22 18 SS-11

_ _ _

_ _ _
22-24 9 SS-12

_ _ _

 25__ __ __
24-26 16 SS-13

_ _ _

_ _ _
26-28 8 SS-14

 _ _ _

_ _ _
28-30 7 SS-15

30 __

Date:

dense, coarse  grained sand, with fine grained 
angular to sub-angular grained gravel

50-100/4

(5YR 3/4), dry, dense, non plastic

6.0-7.6' bgs SILTY SAND (SC), medum brown 
(5YR 3/4), dry, medium dense, non plastic, fine to 

4.0 6.0  bgs SILTY SAND (SC), medum brown 

grained sand

10-12' bgs SANDY SILT/SILTY SAND (SW-SM),
dark yellowish oarnge (10YR 6/6), dry, loose

coarse grained sand

8-10' bgs SILTY SAND (SM), dark yellowish 
oarnge (10YR 6/6), dry, loose, fine to coarse 

14-22' bgs SAND (SW), yellowish brown (10YR
5/4), white, gray dry, very dense, some fine
grained angular to sub-angular gravel, few silt,
coarsening downward

12-14' bgs SANDY SILT/SILTY SAND (SW-SM),
dark yellowish brown (10YR 5/4), dry, very dense

22-36' bgs GRAVELY SAND (SW), yellowish
brown (10YR 5/4) with white and gray, very 

50-100/3

32-78-100/5

100/6

8-9-15-12

3 3 4 7

38-38-58-70

26-32-30-47

34-51-75-100

58-56-100/4

100/6

2/24/2009   Sampler Signature: Melanie C. Young
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PROJECT NUMBER BORING NUMBER

SHEET   2 OF  3

DEPTH BELOW SURFACE (FT) STANDARD COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (IN) TEST   DEPTH OF CASING, DRILLING RATE,
#/TYPE RESULTS   DRILLING FLUID LOSS,

6"-6"-6"-6"   TESTS, AND INSTRUMENTATION.
(N) OVM (ppm): Breathing Zone Above Hole

_ _ _
30-32 4 SS-16

_ _ _

_ _ _
32-34 5 SS-17

_ _ _

 35__ __ __
34-36 3 SS-18

_ _ _
0.0 ppm Sample

_ _ _
36-38 3 SS-19

 _ _ _

_ _ _
38-40 2 SS-20

SOIL BORING LOG FOR WELL INSTALLATION

DATE: 2/24/09 - 2/26/09

36-46' bgs SILT (ML), yellowish gray (5Y 2/2), dry
100/5 very dense, with fine to coarse grained sand,

362196.FI.ZZ.01

  SOIL NAME, USCS GROUP SYMBOL, COLOR,
  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

VECG-MW02

  MINERALOGY.

100/5

some areas of mottling

100/3

100/3

100/2

PROJECT :  SI/ESI Former VNTR

WEATHER: Mostly cloudy, 78°f, 3mph NE wind DRILLING CONTRACTOR : JACA  and  Sierra

WATER LEVELS : 47.01' bgs DATE/TIME Start:  0811  2/24/09 End: 0844  2/26/09

LOCATION : VE-CG

  LOGGER :  T.S./M.Y.
DRILLING METHOD AND EQUIPMENT USED : Hollow stem auger, Stainless steel 24" Split spoon sampler; Air Rotary Rig

38 40 2 SS 20
 40 __ __ __

_ _ _
40-42 2 SS-21

_ _ _
0.0 ppm Sample

_ _ _
42-44 4 SS-22

_ _ _

 45 __ __ __
44-46 4 SS-23

_ _ _
46'11" no moisture rock, auger refusal

_ _ Start to use 8" augers to reach 46' bgs _
46-48 4 SS-24 Change to Air rotary on 2/25/09

_ _ Drill to 48' (6 gallons of water used) _

_ _ 2/26/09 Drill to 58.18' bgs _
Water appears to be comingin at 47.01' bgs

50 __ __ __

_ _ _

_ _ _

_ 48-58 NONE N/A _ _

_ _ _

55 __ __ __

_ _ _

_ _ _
2/26/09 Drill to 58.18' bgs (20 gallons water

 _ _ used) _

_ _ EOB=58.18' bgs _
Approx 10' below water table

60 __

Date:

100/2

100/2

100/4

100/4

weathered saprolite
100/4

46-58.18' bgs black and white rock pieces, 

Air Rotary

   Sampler Signature: Melanie C. Young 2/24/2009
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PROJECT NUMBER BORING NUMBER

362196.FI.ZZ.01 SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR DATE:  2/24/2009 - 2/26/2009

SOP(s) used (refer to SOP log)?

Were all requirements of the SOP(s) (above) met?  Yes, with some adjustments

All appropriate SOP's followed

instead of 1' thickness of finer sand on 2' coarse sand, 3' bentonite seal will be used.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VECG-MW02

LOCATION : VE-CG

JACA & Sierra, Inc. Drilling contractor had sand different to that in SOP.  Kenji spoke with John Swenfurth about issue.  Sand will be placed 2' above screen

Page 7 of 7



Appendix B 
Trenching and Test Pitting Logs 



SWMU 1 – Test Pit Logs 
SO01 through SO20 



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

NE SW

14 L
2 W
6 H

1 NE 1110

2 SW 1110

Date:   Logger Signature: Dia Whitaker 2/24/2009

DATE: 02/24/2009

End: 1110 02/24/2009

4.5' bgs transiton to fill from cover material, see bone, burn debris, ash

EXCAVATION METHOD AND EQUIPMENT USED : Backhoe

LOCATION : VE-SWMU-1 TP-1

Start: 1030  02/24/09DATE/TIME

Bottom of Pit: 6'  BGS

Surface   0' BGS

Northeast of TP-1 showing contamination

Fireshed TP-1 excavation; showing bottom of excavation

Test Pit Profile

Pit Dimensions (ft)

WATER LEVEL : N/A

Photo Log

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

362196.FI.ZZ.01 VEW01-SO01

TEST PIT LOG

Compass 
Direction

WEATHER:  Overcast, breezy, ≈89°F EXCAVATION CONTRACTOR :  Rightway Environmental

LOGGER :  Dia Whitaker

Photo 
Number

Compass 
Direction

Time Description

5.5' bgs had fill, plastic, burned metal, thin rubber

9'

4.5'

5.5'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  3

PROJECT :  SI/ESI Former VNTR

Date:

fine to coarse grained sand, trace clay

CN, Explosives, Perchlorates

Soil Description: SILTY SAND (SW), reddish brown, moist, low plasticity

SOP(s) used (refer to SOPs in back of this log)? YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met? YES

Parameters Sampled for: VOCS, SVOCs, Pesticides, PCB's, Total Metals,

CN, Explosives, Perchlorates

layer on top of bedrock

Soil Description: BEDROCK at 6' bgs,

SILTY CLAY (CL), light olive, moist, medium plasticity, thin

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

Notes

2/24/2009

Sampler Name: C. REED Sample Date/Time: 1115 2/24/09

   Logger Signature: Dia Whitaker

SEE LOGBOOK

Sample ID: VEW01-SO01-0209

Sampler Name: C. REED Sample Date/Time: 1135  2/24/09

Parameters Sampled for: VOCS, SVOCs, Pesticides, PCB's, Total Metals, 

Sample ID: VEW01-SB01-5H6-0209

Subsurface Soil - 6" Below the Waste

Composite Soil Sample Time

End: 1110 02/24/2009

DATE: 02/24/2009
EXCAVATION CONTRACTOR :  Rightway Environmental

Start: 1030  02/24/09

MiniRae MultiRae

LOGGER :  Dia Whitaker
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe

362196.FI.ZZ.01 VEW01-SO01

TEST PIT LOG

Breathing Space MonitoringSoil Samples

LOCATION : VE-SWMU-1 TP-1
WEATHER:  Overcast, breezy, ≈89°

WATER LEVEL : N/A DATE/TIME

1042

1038

1110

1105

1100

1055

1050

1045

1035

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm



PROJECT NUMBER Test Pit Number

SHEET   3 OF   3

PROJECT SI/ESI Former VNTR

*Test-Pit location complete

The VOC analysis for the initial sample VEW01-SO01-0209 was processed as a grab sample, the three Encore samples were not composited 

in the lab per the SAP.  The VOC portion of the sample was renamed VEW01-SB01-0209A, and the results will be included in the report.  

The VOC sample for this site was collected a second time and renamed "VEW01-SO01-0309".  This sample was collected on 3/23/09 at 

0840, and the three Encores were composited in the lab as per the SAP.

Photo 3 - Debris - Burn debris, glass (0826)

Photo 4 - Profile facing west, shown scale, metal debris (0828)

Photo 5 - Finished test pit location, showing 10 stakes (0849)

3/23/09- Resample location for composite VOCS

0840- Collect sample - See Field Book  VEW01-SO01-0309

Burn debris, ash, glass, steel debris found from 4.5'-5.5' bgs  Length=9'

Photo 1 - Before excavation - Surface shot (0759)

Notes, Cont.

WATER LEVEL : N/A DATE/TIME

Photo 2 - During excavation - Bucket removing soil (0823)

EXCAVATION METHOD AND EQUIPMENT USED : Backhoe

Start: 1030  02/24/09 End: 1110 02/24/2009 LOGGER :  Dia Whitaker

362196.FI.ZZ.01 VEW01-SO01

DATE: 02/24/2009

WEATHER:  Overcast, breezy, ≈89° EXCAVATION CONTRACTOR :  Rightway Environmental

LOCATION : VE-SWMU-1 TP-1

TEST PIT LOG

Facing Sun

Page 3 of 15



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

SE NW

18.5 L
4.0 W

11.5 H

1 S 1330

2 S 1340

3 E 1530

4 S 1531

Date:

Location of Trench 3

   Logger Signature: Dia Whitaker 2/24/2009

Trench 3

Photo Log

DATE/TIME Start: 1328  02/24/09 End: 1530 03/24/2009 LOGGER :  C. REED

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

11'-11.5' bgs SANDY CLAY (ML) Light brown, dry, stiff, 15% sand, low plasticity. 0.0 ppm throughout profile.

Side by side test pits initially excavated - no debris found

Finished initial excavation to 9' bgs - no debris

Trench 4 - Found metal debris, glass, burned debris/ash. Full suite analytical collected. (See Logbook).

See additional notes and photo refs. on Sheet 3.

Lithology: Surface to 11' bgs SILTY SAND (SM) Medium brown, dry, loose, fine to medium grained, subrounded, 10% gravel up to 2cm. in diameter, 15% fine.

Photo 
Number

Compass 
Direction

Time Description

362196.FI.ZZ.01 VEW01-SO02

TEST PIT LOG

Compass 
Direction

LOCATION : VE-SWMU-1 TP-2 DATE: 02/24/2009
WEATHER:  Clear, hot, ≈90°F, breezy EXCAVATION CONTRACTOR :  Rightway Environmental
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe
WATER LEVEL : N/A

Bottom of Pit:   11.5'  BGS

Surface   0' BGS

Test Pit Profile

Pit Dimensions (ft)

5'

11'

18.5'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  3

PROJECT :  SI/ESI Former VNTR

1328

1335

1405

1425

1527

1600

Date:

Moved East 1' from stake due to not finding any debris (saw black mark on East wall ≈4'bgs wich is why moved East)

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met? YES

Parameters Sampled for:  VOCs, SVOCs, Perchlorate, Explosives, 

Sampler Name:  Amber Guilfoyle Sample Date/Time:  3/24/09  1200 

Begin excavation

SOP(s) used (refer to SOPs in back of this log)? YES

LOCATION : VE-SWMU-1 TP-2 DATE: 02/24/2009
WEATHER:  Clear, hot, ≈90°F, breezy EXCAVATION CONTRACTOR :  Rightway Environmental

   Logger Signature: Dia Whitaker

Subsurface Soil - 6" Below the Waste

S. Brand onsite. Tells us to backfill this trench and move to excavate NW of original location.

Finished excavating trench pit 3, but no debris found. Take photos and measurements and backfill

Leave SWMU-1 for office. End of today's field work

Still not seeing debris @ 9' bgs, Call S. Brand on Radio - he's coming out. to talk over the trench with us - Had dug 2 side by side E-W trenches to 9' bgs

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

Sample ID:  VEW01-SB02-1111H-0309

1330

EXCAVATION METHOD AND EQUIPMENT USED : Backhoe
WATER LEVEL : N/A DATE/TIME Start: 1328  02/24/09 End: 1530 02/24/2009 LOGGER :  Dia Whitaker

0.0ppm

2/24/2009

Sample ID:  VEW01-SO02-0309; VEW01-SO02P-0309 

Sampler Name:  Amber Guilfoyle Sample Date/Time: 3/24/09 1135;1140 

Parameters Sampled for:  VOCs, SVOCs, Perchlorate, Explosives, 

Total Metals, CN, Pesticides, PCBs 

Soil Description: 

0-2 0.0 ppm

0.0ppm

0.0ppm

0.0ppm

0.0ppm

0-2 (moved 2')

2-6

@ 9.0

6-9

0-6

6-9

2-6

0.0ppm

0.0ppm

1516

MultiRae

1349

1340

1335

1335

1527

1520

Soil Samples
Composite Soil Sample Time Depth

362196.FI.ZZ.01 VEW01-SO02

TEST PIT LOG

Breathing Space Monitoring

Notes

Total Metals, CN, Pesticides, PCBs 

Soil Description: 



PROJECT NUMBER Test Pit Number

SHEET   3 OF   3

PROJECT SI/ESI Former VNTR

Photo 6 - Finished location showing ID stakes (1237)

Length of pit = 18.5'

Trench 1: Length= 12'  NE, SW Direction

Trench 2: Length= 11.5'  NE, SW Direction

Trench 3: Length= 12'  NW, SE Direction

*Test pit location complete.

Photo 3 - Debris pile, showing steel plating removed (1038)

Photo 4 - Down hole with bucket trying to remove metal (1045)

Photo 5 - Profile shot using scale, metal debris in bottom (1212)

3/24/09 - Trench 4 Location - Found debris (metal) at 5'

Debris comprised of: Metal debris, glass, bruned debris/ash, steel planking.

Pit direction NW-SE.

Photo 1 - Prior to excavation, facing NE (0953)

Notes, Cont.

EXCAVATION METHOD AND EQUIPMENT USED : Backhoe

WATER LEVEL : N/A

Photo 2 - Debris pile, showing metal debris and glass (1033)

WEATHER:  Clear, sunny, breezy, hot EXCAVATION CONTRACTOR :  Rightway Environmental

DATE/TIME Start: 1328  02/24/09 End: 1530 02/24/2009LOGGER :  Dia Whitaker

362196.FI.ZZ.01 VEW01-SO02

LOCATION : VE-SWMU-1 TP-2 DATE: 02/24/2009

TEST PIT LOG

Page 6 of 15



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

E W

10 L
5 W
7 H

1 NE 0930

2 NE 0932

3 E 1037

4 S 1037

1 E 0931

2 S 1149

3 NE 1150

4 E 1157

5

Date:

Trench 3 sidewall

Trench 8  Prior to excavation showing surface depression

Trench 8  Profile showing excavation through debris to clean soil

Trench 8  Debris pile showing metal debris, bruned debris, etc.

Trench 8  Site location working shot

Trench 8  Finished, staked location

   Logger Signature: Dia Whitaker 2/25/2009

Trench 1 and 2

Showing bottom depth - non debris

Trench 3 length

Photo 
Number

Compass 
Direction

Time Description

Photo Log

Bottom of Pit:   7'  BGS

Surface   0' BGS

Test Pit Profile

Trench 8
Pit Dimensions (ft)

DATE/TIME Start: 0840  02/25/09 End:    03/30/2009 LOGGER :  Dia Whitaker

362196.FI.ZZ.01 VEW01-SO03

TEST PIT LOG

Compass 
Direction

LOCATION : VE-SWMU-1 TP-3 DATE: 02/25/2009
WEATHER:  Partly cloudy/sunny, ≈90° HIGH EXCAVATION CONTRACTOR :  Rightway Environmental
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe
WATER LEVEL : N/A

Trench 4: Onnly minor debris found.

Trench 5:

Trench 8: Found metal and burned debris, crushed, deteriorated drum glass.

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Trenches 1,2,3: No debris encountered.  0.0 ppm

2'

5'

3/30



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  3

PROJECT :  SI/ESI Former VNTR

TRENCH 3

TRENCH 5

TRENCH 3

TRENCH 5

0840

0906

0910

0934

0937

0955

1001

1039

Date:   Logger Signature: Dia Whitaker 2/25/2009

LOGGER :  Dia WhitakerWATER LEVEL : N/A DATE/TIME Start: 0840  02/25/09 End:    02/27/2009

Begin excavation of 2nd pit

Trench digging of trench 2 complete, no debris found.

Backfill trench 1 and 2, look at map to figure out 3rd trench location to further deliniate area- try to find debris.

Begin excavating trench 3, NE, SW direction. Trench 3 soil description: 0-2' bgs medium brown SAND (f-c), with silt, dry  2-9' bgs medium brown sandy clay 

Remove vegetation from Trench 3 area.

≈40% sand, dry, brittle, low plastic.

Backfill trench 3, move to TP-4.

* Notes: readings may be from bug spray

Pit is in NE-SW direction (orientation)

Dug to 9' bgs vertical - no debris encountered, will move north of original pit and dig 2nd pit N-S orientation

SOP(s) used (refer to SOPs in back of this log)?  YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

Notes

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

Composite Soil Sample Time

2-9'bgs SANDY CLAY (CL), medium brown, dry, low plasticity,

non cohesive, ≈40% sand

Sample ID: VEW01-SB03-5H6-0209

Sampler Name: DSW/CGR Sample Date/Time: 02/27/09

Parameters Sampled for: VOC, SVOC, PEST/PCB, TOT MET/CN, 

PERCHLORATE, EXPLOSIVES

Subsurface Soil - 6" Below the Waste

Soil Description: 

0-2'bgs SAND (SW), medium brown, dry, fine to coarse grained 

sand, with silt

NOTE: Sample Was Cancelled See Sheet 3 of 3

Sample ID: VEW01-SO03-0209

Sampler Name: DSW/CGR Sample Date/Time: 2/27/09

Parameters Sampled for: VOC, SVOC, PEST/PCB, TOT MET/CN, 

362196.FI.ZZ.01 VEW01-SO03

TEST PIT LOG

Breathing Space MonitoringSoil Samples

LOCATION : VE-SWMU-1 TP-3 DATE: 02/25/2009
WEATHER:  Slightly cloudy, H ≈90°, Sunny EXCAVATION CONTRACTOR :  Rightway Environmental
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe

NOTE: Sample Was Cancelled See Sheet 3 of 3

PERCHOLRATE, EXPLOSIVES

Soil Description: 2-4

0-2 trench 5

0918

0914

2-4

Depth MultiRae

0906

0859

0854

02/25/09 0847

02/26/2009 1501

1020

1017

1510

1008

0930

0925

1014

2-4

0-2' bgs trench 1

0-2' bgs trench 4

0-2' bgs trench 3

7-9

5-7

7-9

5-7

2-5

2-5

0-2' bgs trench 2

7-9

4-7

* May be from bug spray. Breathing space was 0.0 ppm throughout work.

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.5 ppm*

0.0 ppm

0.0 ppm

0.0 ppm

0.4 ppm*



PROJECT NUMBER Test Pit Number

SHEET   3 OF   3

PROJECT :  SI/ESI Former VNTR

WATER LEVEL : N/A DATE/TIME LOGGER Dia Whitaker

2/26/2009

1450

1453

1511

1532

3/26/2009

930

3/27/2009

3/30/2009

0950

1045

1115

3/31/2009 Return for finished staked Photo, facing E. (1024)

Photo 2: During excavation facing NE, native soil pile. (0831)

Photo 3: Final depth (8') using scale, showing profile facing E (0908)

Photo 4: Backfilled excavation, showing both Trenches 6 & 7, facing E (0944)

* No debris found in excavation.  0.0 ppm throughout

Begin to dig trench 8 in. E-W direction. Debris consists of metal debris, 2 drums, glass, burned debris.

     VEW01-SO03-0309

     VEW01-SB03-5H6-0309

C. REED onsite to excavate Trench 6 (approx. 50' E. of Trench 4). Pit dug in N-S direction. No debris/ native soil to 11' 

bgs. Pulled pit in N direction. Found metal debris/ burned debris from 3'-5' bgs on W wall, but not E. wall. Will return to 

dig Trench 7 next week to delineate area further east.

Photo (1123) - Trench 6 prior to excavation, facing south.

Onsite - Dig Trench #7.  Dimensions: 19'L x 2'W x 8'D  N-S direction

Photo 1: Prior to excavation, facing N, Trench 6 in foreground. (0822)

C. REED onsite to stake all trench locations. Still awaiting sampling directive.

Trench 1: Length= 14' NE, SW direction

Trench 2: Length= 10.5' N, S direction

Trench 3: Length= 16.5' NE, SW direction

Trench 4: Length= 16' N, S direction

Trench 5: Length= 11.5' E, W direction

Finding debris at 0.5' bgs. Only to 2' bgs - dig to 6' no debris 2-6' bgs, believe debris is only surface. Hard CLAY at 

5' bgs.

Backfill trench 4, move to trench 5 on 1st "hill" east of main entry road on veg road,

Backfill trench 5, first take measurements L 11.5' W2' D8', no debris encountered, measured from main entry road is 64'

east to farthest west of trench.  Trench 5 is oriented west to east on veg cleared roadway

*There is a hill of surface debris located to the south of the veg cleared road - will talk at with FTL to discuss possible

sampling

Begin excavating TP-3 again at Trench 4 located ≈125' west of main entrance road on south side of deveged 

transect road.

TEST PIT LOG

Notes, Cont.

DATE: 02/26/2009

WEATHER:  Partly cloudy, sunny, hot EXCAVATION CONTRACTOR :  Rightway Environmental

EXCAVATION METHOD AND EQUIPMENT USED : Backhoe

362196.FI.ZZ.01 VEW01-SO03

Start: 0840  02/25/09 End:    02/27/2009

LOCATION : VE-SWMU-1 TP-3

Page 9 of 15



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

NW SE

15' L
2' W

11' H

0-5' bgs

5-9' bgs

1 N 1223

2 N 1226

3 N 1235

4 SE 1328

5 E 1335

Date:

bottom of pit showing clean soil at 11' bgs

facing downhill toward 2 trenches

   Logger Signature: Dia Whitaker 2/25/2009

Debris in pile

7" cylinder with hole in side (car parts?)

suspect battery

Photo Log

EXCAVATION METHOD AND EQUIPMENT USED : Backhoe
WATER LEVEL : N/A DATE/TIME Start: 1203  02/25/09

Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Cables, bottles, scrap metal, plastic, metal gas cylinder, battery cells

Debris at surface at westernmost point inside of trench

Cables, wire cage, bullets, pipe, metal parts to various machines, paper bags, car parts/chassis

Debris Identified

Photo 
Number

Compass 
Direction

Time Description

362196.FI.ZZ.01 VEW01-SO04

TEST PIT LOG

Compass 
Direction

DATE: 02/25/2009

End:  1235  02/26/2009 LOGGER :  Dia Whitaker

LOCATION : VE-SWMU-1  TP-4
WEATHER:  Clear, sunny, H 89°F EXCAVATION CONTRACTOR :  Rightway Environmental

Bottom of Pit:   11'  BGS

Surface   0' BGS

Test Pit Profile

Pit Dimensions (ft)

11'

2'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  3

PROJECT :  SI/ESI Former VNTR

2/25/2009

1203

1213

1217

1222

1235

1240

1245

1305

1325

1329

Date:

EXCAVATION METHOD AND EQUIPMENT USED : Backhoe
WATER LEVEL : N/A DATE/TIME Start: 1203  02/25/09 End:  1235  02/26/2009 LOGGER :  Dia Whitaker

   Logger Signature: Dia Whitaker 2/25/2009

LOCATION : VE-SWMU-1 TP-4 DATE: 02/25/2009
WEATHER:  Clear, sunny, H 89°F EXCAVATION CONTRACTOR :  Rightway Environmental

Found shopping cart @ 7' bgs... keep digging

Begin sampling

Trying to dig to clean

Taken first sample - won't be able to sample "clean" SB04 sample until tomorrow due to shipping cut-off time.

Still trying to dig to clean - Sidewall fell in at ≈5' bgs

11' deep, 15' long, 2' wide trench - still not encountering, NW-SE oriented

Backfilling trench TP-4 for today, not sure if well be able to sample clean due to depth and reach of backhoe

SOP(s) used (refer to SOPs in back of this log)?  YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

Notes

Begin excavation of TP-4

7'bgs getting into debris on western wall of trench, move forward with backhoe and dig out west wall more

Found debris at 2.0' below surface, now at more west, keep digging down

Sampler Name: D. WHITAKER Sample Date/Time: 1235  2/25/09

Parameters Sampled for: VOC, SVOC, PEST/PCB, TOT MET/CN, 

PERCHLORATE/EXPLOSIVES

Soil Description: 

PERCHLORATE/EXPLOSIVES

Soil Description: CLAYEY SAND (SC), medium to dark brown with yellowish

brown, moist, low plasticity, with silt, little orange Fe staining

Sample ID: VEW01-SB04-4H5-0209, VEW01-SBO4P-4H5-0209 (Duplicate)

0.0 ppm

54(CO) hit

0.0 ppm

0.0 ppm

0.0 ppm

Sample ID: VEW01-SO04-0209

Sampler Name: D. WHITAKER Sample Date/Time: 1235  2/25/09

Parameters Sampled for: VOC, SVOC, PEST/PCB, TOT MET/CN, 

0.0 ppm

0.0 ppm

0-2

5-7

0-2

1220

1213

1209

0.0 ppm

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time Depth

2/25/09  1206

1240

362196.FI.ZZ.01 VEW01-SO04

TEST PIT LOG

1230

1220

2/26/09  1210

MultiRae

Subsurface Soil - 6" Below the Waste

2-5

4-5

2-4

7-9

7-9



PROJECT NUMBER Test Pit Number

SHEET   3 OF   3

PROJECT SI/ESI Former VNTR

2/26/2009

1200

1215-1220

1225

1235

3/23/2009

0930

0945

Photo 6 - Completed location, showing marking stakes (1055)

Collect sample - See Logbook  VEW01-SO04-0309

* Test pit location completed.

The VOC analysis for the initial sample VEW01-SO04-0209 was processed as a grab sample, the three Encore samples were not 

composited in the lab as per the SAP.  The VOC portion of the sample was renamed VEW01-SB04-0209A, and the results will be 

included in the report.  The VOC sample for this site was collected a second time and renamed "VEW01-SO04-0309".  This 

sample was collected on 3/23/09 at 0945, and the three Encores were composited in the lab as per the SAP.

Resample composite/VOCS

Begin to excavate 2' south of prior excavation location. Dig in NW-SE direction. Debris encountered at 2' bgs. As before

to be comprised of metal debris. Burned debris/ash, plastic, stainless mess kit.

Photo 1 - Before excavation (0926)

Photo 2 - Excavated material in bucket, awaiting sample (0936)

Photo 3 - Excavated debris pile (1024)

Photo 4 - Excavated metal debris/ ash in bucket (1028)

Photo 5 - Profile of debris showing scale (1040)

At TP-4  moved ≈20' east to try to get less deep "clean" soil sample - not able to reach with backhoe arm yesterday.

Begin excavating

Mark Kelly (CH2M Hill UXO BA/QC Manager) onsite to check out possible hazards in the landfill - no hazards found thus

Notes, Cont.

far

Hit "clean" soil at 4.5' bgs, debris from 2-4.5'bgs

Soil sample VEW01-SB04-4H5-0209 collected 4.5' - 5.0' bgs and duplicate sample VEW01-SB04P-4H5-0209 collected.

WATER LEVEL : N/A DATE/TIME LOGGER :  Dia Whitaker

TEST PIT LOG
DATE: 02/26/2009

WEATHER:  Sunny, breezy, H ≈90° EXCAVATION CONTRACTOR :  Rightway Environmental

EXCAVATION METHOD AND EQUIPMENT USED : Backhoe

362196.FI.ZZ.01 VEW01-SO04

Start: 1203  02/25/09 End:  1235 02/26/09

LOCATION : VE-SWMU-1 TP-4

Page 12 of 15



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

NW SE

9 L
5 W
12 H

1 N 1640

2 NW 0955

3 E 1055

Date:   Logger Signature: Dia Whitaker 2/27/2009

4" Shell Casing  2/26/09

Debris, soil and scrap pile to west of excavation  2/27/09

Excavation area - extent and debris in sidewall, excavation filled-in/location with stakes

EXCAVATION METHOD AND EQUIPMENT USED : Backhoe
WATER LEVEL : N/A DATE/TIME LOGGER :  Dia Whitaker

Bottom of Pit:   12'  BGS

Surface   0' BGS

Test Pit Profile

Pit Dimensions (ft)

362196.FI.ZZ.01 VEW01-SO05

TEST PIT LOG

Compass 
Direction

Start:  0915  02/27/09 End:  1105  02/27/2009

LOCATION : VE-SWMU-1 TP-5 DATE: 02/27/2009
WEATHER:  Partly cloudy/sunny, ≈90°F High EXCAVATION CONTRACTOR :  Rightway Environmental

Photo 
Number

Compass 
Direction

Time Description

Photo Log

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Metal Debris, wire, steel, spent casings/ammo rounds brass, burn debris, care shocks, metal trash can, metal cage, wires (electrical), concrete chuncks,

metal pipe, wheel (metal part), copper, cup with burned meterial inside, fire extinguisher

0.5'

11'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  3

PROJECT :  SI/ESI Former VNTR

0915

0945

1014

1024

1033

1050

1105

1120

Date:

Backfill complete, move to SP-8

LOGGER :  Dia WhitakerWATER LEVEL : N/A DATE/TIME Start: 0915  02/27/09 End:  1105  02/27/2009

   Logger Signature: Dia Whitaker 2/27/2009

At TP-05 Begin excavating

At ≈9' bgs - need to widen excavation (E-W), excavation runs N-S, sidewall material keeps falling in making observing "clean" underlying soil not visible - will widen.

Into clean dirt, Take mreasurements

SOP(s) used (refer to SOPs in back of this log)? YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

Continue cleaning out hole to get to clean soil [due to] sidewalls falling continually

Take measurements. Prepare to sample.  Total excavation to 12' bgs, debris to 11' bgs. Clean sample 11-11.5' bgs, Debris soil sample 0.5' - 11.0' bgs

Begin sampling

Finished sampling, backfill excavation

Sample ID: VEW01-SB05-1111H-0209

Sampler Name: DSW/CGR Sample Date/Time: 1100  2/27/09

Parameters Sampled for: VOC, SVOC, PEST/PCB, TOT MET/CN, 

EXPLOSIVES, PERCHLORATE

Soil Description: SAND (SW),  medium yellowish brown, moist, fine to 

angular gravel (≈5%).

coarse grained sand, with silt, few fine to coarse grained 

throughout.

Composite Soil Sample Time

0939

0933

0925

EXCAVATION CONTRACTOR :  Rightway Environmental
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe

Sample ID: VEW01-SO05-0209

Sampler Name: DSW/CGR Sample Date/Time: 1050  2/27/09

Parameters Sampled for: VOC, SVOC, PEST/PCB, TOT MET/CN, 

EXPLOSIVES, PERCHLORATE

0.0 ppm

362196.FI.ZZ.01 VEW01-SO05

TEST PIT LOG

Breathing Space MonitoringSoil Samples

LOCATION : VE-SWMU-1 TP-5 DATE: 02/27/2009
WEATHER:  Sunny, breezy, H ≈90°F

Notes

Breathing zone :

Depth MultiRae

Subsurface Soil - 6" Below the Waste

1030

1002

Soil Description:  SAND (SW), medium brown, dry to moist, fine to coarse

grained sand, with silt (≈15%), some gravel (≈10%), organics 

9-12

2-4

0-2

7-9

4-7

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm



PROJECT NUMBER Test Pit Number

SHEET   3 OF   3

PROJECT SI/ESI Former VNTR

3/24/2009

included in the report.  The VOC sample for this site was collected a second time and renamed "VEW01-SO05-0309".  This 

sample was collected on 3/24/09 at 0830, and the three Encores were composited in the lab as per the SAP.

Photo 3 - Debris pile showing steel debris, glass, shell casing (0845).

Photo 4 - Facing NE, showing profile with scale (0905).

Photo 5 - Finished location. Showing 10 stakes (0925).

*Test pit location complete.

The VOC analysis for the initial sample VEW01-SO05-0209 was processed as a grab sample, the three Encore samples were not

composited in the lab as per the SAP.  The VOC portion of the sample was renamed VEW01-SB05-0209A, and the results will be 

Notes, Cont.

EXCAVATION METHOD AND EQUIPMENT USED : Backhoe

WATER LEVEL : N/A

Photo 2 - Sample collection during excavation - showing steel truck wheel, facing west (0825).

Resample composite VOCS

Location - 2' NE of original pit location.  Pit dug in NW-SE direction.  Found debris at 3'-11' bgs. Debris comprised of: 

steel debris (truck wheel, drive shaft, pipes, etc), 105 Howitzer Casing, glass, steel cage.

Photo 1 - Site prior to excavation, facing NW (0805).

WEATHER:  Sunny, breezy, High ≈90° EXCAVATION CONTRACTOR :  Rightway Environmental

DATE/TIME Start: 0915  02/27/09 End:  1105  02/27/09 LOGGER :  Dia Whitaker

362196.FI.ZZ.01 VEW01-SO05

LOCATION : VE-SWMU-1 TP-5 DATE: 02/27/2009

TEST PIT LOG

Page 15 of 15



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR

SE NW

12 L
2 W
10 H

Trench 4/5:

1 N 0840

2 N 0957

3 E 1026

4 E 1052

5 E 1135

6 N 1320

7 E 1322

8 E 1323

Date:

Bottom of Pit:   10'  BGS

Surface   0' BGS

Test Pit Profile

Pit Dimensions

362196.FI.ZZ.01 VEW01-SO06

TEST PIT LOG

Compass 
Direction

LOCATION : VE-SWMU-1 TP-6 DATE: 02/26/2009
WEATHER:  Partly cloudy, sunny, breezy EXCAVATION CONTRACTOR :  Rightway Environmental
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe
WATER LEVEL : N/A

Photo 
Number

Compass 
Direction

Time Description

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Metal debris, white fibrous material, pipe insulation, concrete, metal debris, fabric, plastic, wires, large metal chain, metal tub

DATE/TIME Start: 1400  02/26/09 End:  02/26/09 LOGGER :  Dia Whitaker

Completed trench 2 excavation at 10.5' bgs

Showing Trench 1-3 locations

Trench 4 ≈3'bgs Asbestos and metal pipe

Photo Log

Debris in pile Trench 5

Unknown debris ≈5" diameter metal with coil and wire

North sidewall of excavation

Inside trench 5

Trench 4 and 5 location

   Logger Signature: Dia Whitaker 2/26/2009

2'

7'

2'

7'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  3

PROJECT :  SI/ESI Former VNTR

7-8' 

8-10'

02/25/09

1400

1428

02/26/09

0807

0835

0840

0905

0933

0950

1000

1009

1026

1035

Date:

0.0 ppm

0.0 ppm

0.0 ppm

0920

0912

0908

4-6

2-4

0-2 (Trench 3)

1017

1009

0931

Notes

PERCHLORATE, EXPLOSIVES

Soil Description:  

SILTY SAND (SW) Medium yellowish brown (dry) to dark brown,

moist, fine to coarse grained sand, fining downward

CLAY (CH) Medium yellowish brown, dry, high plasticity, 

with sand (≈20%), some silt (≈10%), few gravel

Subsurface Soil - 6" Below the Waste

362196.FI.ZZ.01 VEW01-SO06

TEST PIT LOG

Breathing zone:

1109

1050

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time Depth MultiRae

0835

0830

0825

0820

0814

0811

1428

1420

1410

0.0 ppm

2-4

0-2 (Trench 5)

2-4

0-2 (Trench 4)

6-8

9-10.5

8-9

6-8

4-6

2-4

0-2

5-9

2-5

0-2 (Trench 2)

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

LOCATION : VE-SWMU-1 TP-6 DATE: 02/26/2009
WEATHER:  Partly cloudy, sunny, hot EXCAVATION CONTRACTOR :  Rightway Environmental
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe
WATER LEVEL : N/A DATE/TIME Start: 1400  02/25/09 End:  02/26/2009 LOGGER :  Dia Whitaker

   Logger Signature: Dia Whitaker 2/26/2009

Sample ID:  VEW01-SO06-0209

Sampler Name: DSW/CGR Sample Date/Time:  02/26/09

Parameters Sampled for: VOC, SVOC, PEST/PCB, TOT METALS/CN,

PERCHLORATE, EXPLOSIVES

Soil Description:  SAND (SW), medium reddish brown/medium yellowish

brown, with silt (≈20%), few angular grained gravel

Sample ID:  VEW01-SB06-77H-0209 

Sampler Name: DSW/CGR Sample Date/Time:  02/26/09

Parameters Sampled for: VOC, SVOC, PEST/PCB, TOT METALS/CN,

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

Begin excavating trench 3 - located 20' west of trench 2

Hard at 8.0' bgs - no debris encountered - backfill trench 3

Begin excavating trench 1/no VOC hits or gas hits

Trench 1 to 9'bgs - no debris encountered - backfill

Begin excavating trench 2 to the south of trench 1 and to the south of the stake, nearer to the road, stake was to the North of the road

Start digging trench 5 at TP-6 - Trenching carefully due to metal debris

SOP(s) used (refer to SOPs in back of this log)? YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met? YES

Backfill complete at trech 3

Begin excavating trench 4 - located west down the road

At 2.5' bgs found 4" metal pipe and white fibrous material, pipe insulation

Ran into a bit of white fibrous, semi-circular shaped material - don't want to disturb, put dirt back over then move ≈5' south to new excavation location

Trench 2 complete to 10.5' bgs: depth 10.5', length 12.8', west 2.0'

Backfill trench 2 - no debris encountered 



PROJECT NUMBER Test Pit Number

SHEET   3 OF   3

PROJECT SI/ESI Former VNTR

1120

1130

1140

1150

1330

3/26/2009

included in the report.  The VOC sample for this site was collected a second time and renamed "VEW01-SO06-0309".  This 

sample was collected on 3/19/09 at 0930, and the three Encores were composited in the lab as per the SAP.

*Test pit location completed.

The VOC analysis for the initial sample VEW01-SO06-0209 was processed as a grab sample, the three Encore samples were not

composited in the lab as per the SAP.  The VOC portion of the sample was renamed VEW01-SB06-0209A, and the results will be 

Trench 2: Length= 12.8' NW, SE direction.

Trench 3: Length= 10' E, W direction.

Trench 4: Length= 19' E, W direction

Trench 5: Length=12' NE, SW direction

Backfill trench.

C. REED onsite for stake placement - verification

Trench 1: Length= 14' NE, SW direction.

Still excavating Trench 5 - believe hit clean. Clean soil under debris measured at 7-10' bgs. Debris 2-7' bgs.

Sample 7-7.5' bgs right below debris.  VEW01-SB06-77H-0209.

Collect composite sample from 2-7' bgs.  VEW01-SO06-0209.

Leave TP-6. Will come back to replace soil. Move to TP-4 to collect clean soil sample.

TEST PIT LOG

Notes, Cont.

362196.FI.ZZ.01 VEW01-SO06

LOCATION : VE-SWMU-1 TP-6 DATE: 02/26/2009

WEATHER:  Partly cloudy, sunny, H ~90°F EXCAVATION CONTRACTOR :  Rightway Environmental

EXCAVATION METHOD AND EQUIPMENT USED : Backhoe

WATER LEVEL : N/A DATE/TIME Start: 1400  02/26/09 End: 02/26/2009 LOGGER :  Dia Whitaker

Page 3 of 13



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE: 4/14/09
WEATHER: Fair ~72°F EXCAVATION CONTRACTOR :  Rightway Environmental 
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe
WATER LEVEL :  N/A DATE/TIME Start:  0830  4/14/09 End:  4/14/09 LOGGER :  M. Anderson  

E W

20 L
10 W
10 H

1 E

2 E

3 E

4 E

5 E

   Logger Signature: M. Anderson Date: 4/14/2009

Complete

Prior to const.

During const.

Profile

Debris

Photo Log

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Large metal flashing, metal ?? -Possible underground storage tank.

Photo 
Number

Compass 
Direction

Time Description

362196.FI.ZZ.01 VEW01-SO07

TEST PIT LOG

Compass 
Direction

Bottom of Pit    10 BGS

Surface   0' BGS

Test Pit Profile

Pit Dimensions

6

8



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  4/14/09
WEATHER: Fair ~72°F EXCAVATION CONTRACTOR :  Rightway Environmental 
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe
WATER LEVEL :  N/A DATE/TIME Start:  0830  4/14/09 End:  4/14/09 LOGGER :  M. Anderson

Sample ID: VEW01-SO07-0409

Sampler Name:  M. Anderson Sample Date/Time:  4/13/09 1215

Parameters Sampled for: VOCS, SVOCS, Explosives, Perchlorate, CN, Tot. 

Metals, Pesticides, PCBs

Soil Description:  Silty, slightly moist, dark brown 

Sample ID: VEW01-SB07-8H9-0409

Sampler Name:  M. Anderson Sample Date/Time:  4/13/09  1230

Parameters Sampled for: VOCS, SVOCS, Explosives, Perchlorate, CN, Tot. 

Metals, Pesticides, PCBs

Soil Description: 

SOP(s) used (refer to SOPs in back of this log)?  YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

   Logger Signature: M. Anderson Date: 4/14/2009

0

0

0

0

0

0

0

0

0

0

0

1000

1040

1030

1020

1010

1120

1110

1100

1050

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time MiniRae MultiRae

Subsurface Soil - 6" Below the Waste

362196.FI.ZZ.01 VEW01-SO07

TEST PIT LOG

0830

4/14/2009

1200

Notes

1150

1140

1130

0

0

0



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  3/16/09 
WEATHER:  Warm, clear EXCAVATION CONTRACTOR :  Rightway Environmetal 
EXCAVATION METHOD AND EQUIPMENT USED : backhoe
WATER LEVEL :  N/A DATE/TIME Start:  3/16/09 0845 End:  3/16/09  1010 LOGGER :  A. Guilfoyle  

____________ ____________

L
2 W
7 H

1 W 0842

2 W 0855

3 S 1015

4 W 1124

   Logger Signature: A. Guilfoyle Date: 3/16/2009

Beginning of excavation w/ 2' already dug out

Drum recovered at 3' bgs

Finish excavation to clean soil

Finished backfilling to grade

Bottom of Pit    7 BGS

Surface   0' BGS

Test Pit Profile

Pit Dimensions

362196.FI.ZZ.01 VEW01-SO08

TEST PIT LOG

Compass 
Direction

Photo 
Number

Compass 
Direction

Time Description

Photo Log

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Drum, metal debris, bottles, cartidge cases for 1061 blank rounds, pipe, drum parts, wire cable, scrap metal, gas cylinder, metal runway debris, 50 caliber casings, 

copper fuse cover, navy ammunition steel pallet.

6.5'

2'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  3/16/09
WEATHER:  Clear and warm EXCAVATION CONTRACTOR :  Rightway Environmental
EXCAVATION METHOD AND EQUIPMENT USED : backhoe
WATER LEVEL :  N/A DATE/TIME Start:  3/16/09  0845 End:  3/16/09  1010 LOGGER :  A. Guilfoyle  

Sample ID: VEW01-SO08-0309

Sampler Name:  A. Guilfoyle Sample Date/Time:  3/16/09  1045 

Parameters Sampled for: VOCS, SVOCS, PEST., PCBs, Total Metals, CN,

Explosives, Perchlorate

Soil Description:  SILTY SAND (SM), dark brown, dry, loose, well graded, fine 

Sample ID:  VEW01-SB08-5H6-0309A

Sampler Name:  A. Guilfoyle Sample Date/Time:  3/19/09

Parameters Sampled for: VOCS, SVOCS, PEST., PCBs, Total Metals, CN, 

Explosives, Perchlorate

Soil Description:  SANDY CLAY (CL), brown, dry, medium stiff, low plasticity,

15% fine grained sand.

PID= 0.0 ppm

SOP(s) used (refer to SOPs in back of this log)?  YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

aliber casings, 

ion steel pallet

   Logger Signature: A. Guilfoyle Date: 3/16/2009

to medium gravel, sub angular, 20% fines, 5% gravel up to 3cm. in diameter. 

Debris present (glass, metal scraps).

Notes

1002

0952

0944

5-6.0

5-6.0

5-6.0

0.0 ppm

0.0 ppm

0.0 ppm

362196.FI.ZZ.01 VEW01-SO08

TEST PIT LOG

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time Depth (ft.)

1045

1010

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

5.5-6.0

6-7.0

MultiRae

Subsurface Soil - 6" Below the Waste

0938

0927

0920

0913

0910

0905

0859

0855

0849

5-6.0

5-6.0

5-6.0

5.0

4.5

4.0

3.0

3.0

2.5

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.2 ppm

0.0 ppm

0.0 ppm

0.1 ppm

0.2 ppm

The VOC analysis for the initial sample VEW01-SO08-0309 was processed as a grab sample, the three Encore samples were not composited in the lab as per the SAP.  

The VOC portion of the sample was renamed VEW01-SB08-0309A, and the results will be included in the report.  The entire composite sample for this site was 

collected a second time and renamed "VEW01-SO08-0309A." This sample was collected on 3/19/09 at 1125, and the three Encores were composited in the lab as per the SAP.



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  3/18/09 
WEATHER:  80°F Sunny EXCAVATION CONTRACTOR :  Rightway Environmental 
EXCAVATION METHOD AND EQUIPMENT USED : backhoe
WATER LEVEL :  N/A DATE/TIME Start:  3/18/09  1420 End:  3/30/09 LOGGER : C. Reed  

E W

11 L
2 W
6 H

Trench 4 -  Metal debris (wire reel), glass bottles, concrete, burn debris from 0.6' to 4' bgs. Pit direction E, W. Dimensions: 10'L x 2'W x 6'D

1 W 1430

2 W 1444

3 W 1450

4 W 1517

5 W 1517

6 W 1525

7 W 1544

8 W 1544

9 W 1605 ?

   Logger Signature: C. Reed Date: 3/18/2009

Trench 3 Looking down

Staked area

Trench 2 w/ soil pile

Trench 2 Looking down

Trench 3 Before digging

Clean soil at Trench 3

Trench 1 Before digging

Trench 1 at ~2' bgs - hard clayey soil

Trench 2 Before digging - in middle of area that looks partially? disturbed

Photo Log
Photo 

Number
Compass 
Direction

Time Description

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Trench 1 - No debris, hard clayey soil, no evidence of fill material

Trench 4

Trench 2 - Some plastic at surface, small metal scraps at ~0.5' bgs, ammo can, glass, metal, very small amount of debris, hard clayey layer at 4' bgs, very little debris, total 10 x 2 x 2.

very little debris, total 10 x 2 x 2.

Trench 3 - No debris, hard clayey soil at 3' bgs, one fence post in N. sidewall. Dimensions: 10.5 x 2 x 5.

Pit Dimensions

362196.FI.ZZ.01 VEW01-SO09

TEST PIT LOG

Compass 
Direction

Bottom of Pit    6 BGS

Surface   0' BGS

Test Pit Profile

0.5'

4' N



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  3

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  3/18/09 
WEATHER:  80°F Sunny EXCAVATION CONTRACTOR :  Rightway Environmental 
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  3/1809  1420  End:  3/30/09 LOGGER :  C. Reed  

Sample ID: VEW01-SO09-0309

Sampler Name:  C. Reed Sample Date/Time:  3/31/09  810 

Parameters Sampled for:  VOCs, SVOCs, Pesticides, PCBs, Explosives, 

Perchlorate, Total Metals, TOC, CN

Soil Description: 

0.0 ppm

Sample ID: VEW01-SB09-44H-0309

Sampler Name:  C. Reed Sample Date/Time:  3/31/09  815

Parameters Sampled for:  VOCs, SVOCs, Pesticides, PCBs, Explosives, 

Perchlorate, Total Metals, TOC, CN

Soil Description: 

0.0 ppm

SOP(s) used (refer to SOPs in back of this log)?  Yes.

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  Yes.

   Logger Signature: C. Reed Date: 3/18/2009

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0

0.0

0.0

0.0

0-0.5

0

0.5-1.5

0-0.5

2.5

~2-2.5

1.5-2

0.5-1.5

1430

4-5

2.5-4

1-2.5

1455

1450

1440

1435

1515

1510

1505

1500

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time Depth (ft.) MultiRae

Subsurface Soil - 6" Below the Waste

362196.FI.ZZ.01 VEW01-SO09

TEST PIT LOG

1545

1540

1535

Notes

1530

1525

1520

0-1

Backfilled, 0

0.0

0.0

0.04



PROJECT NUMBER Test Pit Number

SHEET   3 OF   3

PROJECT SI/ESI Former VNTR LOCATIONVE-SWMU-1 DATE:  3/18/09 

WEATHER:  80°F Sunny EXCAVATION CONTRACTOR :  Rightway Environmental  

EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 

WATER LEVEL :  N/A DATE/TIME Start:  3/18/09  1420 End:  3/30/09 LOGGER :  C. Reed  

3/26/2009

3/30/2009

3/31/2009

Sample:     VEW01-SO09-0309  @ 0810

Sample:     VEW01-SB09-44H-0309  @ 0815

Debris found - See page 1

Return to collect samples adjacent to Trench 4 location - See field book.

Photo 5 - Showing finished staked locations, facing W (8:51)

Continue searching for buried debris (Trench 4)

Photo 1 - Prior to excavation of Trench 4, facing W (2:09)

Photo 2 - During excavation showing steel debris, etc in pile, facing W (2:25)

Photo 3 - Showing final depth of excavation using scale, facing W (2:30)

C. Reed Verfication and Staking Trench Locations

Trench 1: Length = 9'  E, W direction

Trench 2: Length = 10'  E, W direction

Trench 3: Length = 10.5'  NW,SE direction

TEST PIT LOG

Notes, Cont.

362196.FI.ZZ.01 VEW01-SO09

Page 10 of 13



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  3/18/09 
WEATHER:  80°F Sunny EXCAVATION CONTRACTOR :  Rightway Environmental 
EXCAVATION METHOD AND EQUIPMENT USED : backhoe (case 580 M turbo)
WATER LEVEL :  N/A DATE/TIME Start:  3/18/09  1100 End:  3/18/09  1404 LOGGER :  K. Rogers  

____________ ____________

11 L
2 W

7' 2" H

1 W 1100

2 N 1115

3 N 1115

4 E 1120

5 N 1155

6 E 1150

7 E 1150

8 E 1315

9 E 1404

   Logger Signature: K. Rogers Date: 3/18/2009

Trench 3 - Before digging - flagging is ~ 69' from road

Trench 3 - Looks down

Trench 1 - Looking down, clean

Trench 2 - Before digging

Trench 2 - Soil pile - clean

Trench 2 - Looking down

Trench 1 before excavation

Concrete/rock on west side of Trench 1

Soil from Trench 1, some large chunks of concrete (possibly)

Photo 
Number

Compass 
Direction

Time Description

Photo Log

Bottom of Pit   7' 2" BGS

Surface   0' BGS

Test Pit Profile

Pit Dimensions

362196.FI.ZZ.01 VEW01-SO10

TEST PIT LOG

Compass 
Direction

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Trench 1 - Possible concrete pad on west side at 0-6". One fence post - surface, looks clean at 4'6" bgs.  Dim. 11 x 2 x 5.5'.  Reached clayey layer E, W direction

Trench 2 - Concrete at ~ 1 ft. bgs (small, few fines).  10 x 2 x 3.5  Reached clay-like layer, clean  NW, SE direction

Trench 3 - Concrete, pipe debris at 2' bgs, cans, glass, small arms cartidge, wire,  SC tail fin??, piece of ordinance (rocket mortor) ~ 3.5' bgs. Piece of fragmentary debris, 

small piece of rubber.  CLAY (CL), black at 6', no debris.  E,W direction, Length = 11'

6'

2'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  3

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  3/18/09 
WEATHER:  80°F Sunny EXCAVATION CONTRACTOR :  Rightway Environmental 
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe (case 580 M Turbo) 
WATER LEVEL :  N/A DATE/TIME Start:  3/18/09 1100 End:  3/18/09  1404 LOGGER :  K. Rogers  

Sample ID: VEW01-SO10-0309

Sampler Name:  C. Reed Sample Date/Time:  3/27/09  855 

Parameters Sampled for:  VOCs, SVOCs, Pesticides, PCBs, Explosives, 

Perchlorate, Total Metals, TOC, CN

Soil Description: 

0.0 ppm

Sample ID: VEW01-SB10-6H7-0309

Sampler Name:  C. Reed Sample Date/Time:  3/27/09  915

Parameters Sampled for:   VOCs, SVOCs, Pesticides, PCBs, Explosives, 

Perchlorate, Total Metals, TOC, CN

Soil Description: 

0.0 ppm

SOP(s) used (refer to SOPs in back of this log)?  Yes.

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  Yes.

Photo Log (continued):

10 E 1404

11 E 1415

See Logbook.

   Logger Signature: K. Rogers Date: 3/18/2009

Description

Larger debris from Trench 3

Staked Trench 3

Photo 
Number

Compass 
Direction

Time

Notes

1325

1320

1150

1-3

0-1

3-4.5

0.0

0.0

0.0

362196.FI.ZZ.01 VEW01-SO10

TEST PIT LOG

1400

1355

1350

1345

1340

1335

1330

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time Depth (ft.) MultiRae

Subsurface Soil - 6" Below the Waste

1405

1145

1140

1135

1125

1120

1115

1110

1105

1100

7

6

5

4.5-5

~4.5

3.5-4

3.5-4

3-3.5

2-3

0-2

0

Backfill

4.5-5.5

3-4.5

1-3

0-1

0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0



PROJECT NUMBER Test Pit Number

SHEET   3 OF   3

PROJECT SI/ESI Former VNTR LOCATIONVE-SWMU-1 DATE:  3/18/09 

WEATHER:  80°F Sunny EXCAVATION CONTRACTOR :  Rightway Environmental  

EXCAVATION METHOD AND EQUIPMENT USED :  backhoe (case 580 M Turbo) 

WATER LEVEL :  N/A DATE/TIME Start:  3/18/09  1100 End:  3/18/09  1404 LOGGER :  K. Rogers  

3/27/2009

362196.FI.ZZ.01 VEW01-SO10

C. Reed returns to sample at Trench 3 location (See logbook) P. 94,95

TEST PIT LOG

Notes, Cont.

Page 13 of 13



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  3/31/09 
WEATHER:  Sunny, Clear 85°F EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED : backhoe
WATER LEVEL :  N/A DATE/TIME Start:  3/30/09 End:  3/31/09 LOGGER :  C. Reed  

NE SW

8.5' L
2 W
11 H

Trench 2
Pit Dimensions

362196.FI.ZZ.01 VEW01-SO11

TEST PIT LOG

Compass 
Direction

Surface   0' BGS

Test Pit Profile

2'

9.5'

1 E 3:06

2 E 3:37

3 E 3:49

4 E 2:56

5 N 3:16

6 S 3:37

   Logger Signature: C. Reed Date: 3/31/2009

Description

Bottom of Pit    11 BGS

Trench 1: Sandy silt to total depth of 9.5 ft., no debris. PID = 0.0 ppm (throughout profile).  Length = 20.5'  E, W direction

Trench 2: Found metal debris, burned debris/ash, glass, 1 tire, very hgih concentration (density) of debris in profile.  PID= 0.0 ppm. throughout

TP-11  Trench 1  Location prior to excavation

TP-11  Trench 1  Location during excavation showing no debris

TP-11  Trench 1  Location, full extent of excavation, showing depth

Photo Log

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Photo 
Number

Compass 
Direction

Time

Trench 2  Prior to excavation across surface depression

Trench 2  Showing steel/metal burned debris, etc. in pile

Trench 2  Showing debris profile and extent to native soil

2'

9.5'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  3

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  3/31/09 
WEATHER:  Sunny, Clear 85°F EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  3/30/09 End:  3/31/09 LOGGER :  C. Reed  

Sample ID: VEW01-SO11-0309

Sampler Name:  C. Reed Sample Date/Time:  3/31/09  930 

Parameters Sampled for:  VOCs, SVOCs, Pesticides, PCBs, Explosives,

 Perchlorate, Total Metals, TOC, CN 

Soil Description: 

0.0 ppm

Sample ID: VEW01-SB11-9H10-0309

Sampler Name:  C. Reed Sample Date/Time:  3/31/09  945

Parameters Sampled for:  VOCs, SVOCs, Pesticides, PCBs, Explosives,

 Perchlorate, Total Metals, TOC, CN 

Soil Description: 

362196.FI.ZZ.01 VEW01-SO11

TEST PIT LOG

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time MiniRae MultiRae

Subsurface Soil - 6" Below the Waste

0.0 ppm

SOP(s) used (refer to SOPs in back of this log)?  YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

   Logger Signature: C. Reed Date: 3/31/2009

Notes

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :



PROJECT NUMBER Test Pit Number

SHEET   3 OF   3

PROJECT SI/ESI Former VNTR LOCATIONVE-SWMU-1 DATE:  3/31/09 

WEATHER:  Sunny, Clear 85°F EXCAVATION CONTRACTOR :  Rightway Environmental 

EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 

WATER LEVEL :  N/A DATE/TIME Start:  3/30/09 End:  3/31/09 LOGGER :  C. Reed  

3/30/2009

3/31/2009

362196.FI.ZZ.01 VEW01-SO11

Dig Trench 2, approx. 75' E of road in NE, SW direction

Photo 1 - 

Photo 2 -

Photo 3 - 

TEST PIT LOG

Notes, Cont.

Return to collect sample adjacent to Trench 2 (See log book)

Sample     VEW01-SO11-0309

Sample     VEW01-SB11-9H10-0309  @  0945

Photo 7 - Showing finished Trench 2 location facing E (10:43)

Photo 4 - 

Photo 5 - 

Photo 6 - 

Photo detail on P. 1Photo detail on P. 1



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:3/16-17/09 

WEATHER:  75°F Partly cloudy, some rain EXCAVATION CONTRACTOR :  Rightway Environmental 
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe (case 580M Turbo) 
WATER LEVEL :  N/A DATE/TIME Start:  3/16/09  1425 End:  3/16/09  1612 LOGGER :  A. Guilfoyle  

N S

12 L
3 W

10.5 H

362196.FI.ZZ.01 VEW01-SO12

TEST PIT LOG

Compass 
Direction

Surface   0' BGS

Test Pit Profile

Pit Dimensions

4.5'

5.5'

3.0'

12 7.5 0

Not to Scale

1 N 1424

2 N 1442

3 N 1515

4 N 1520

5 W 1543

6 W 1543

7 N 1612

8 S 0845 3/17/09 

9 S 0910 3/17/09

   Logger Signature: A. Guilfoyle Date: 3/17/2009

Trench 1 - No debris to 9'

Trench 2 - Small U shaped pipe @ 5' bgs that's all.  Native (?) dark clay encountered @ 7.5' bgs.

Trench 3 - No debris to 7' bgs. Clay encountered.

Trench 4 - Small metal scrap @ 5' bgs. No debris (or clay) to 10.5' bgs.

Trench 5 - Poss. 5-gallon metallic wax can @ 4.5' bgs.

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Bottom of Pit    10.5 BGS

Pre-excavation photo

Post excavation of Trench 1 - to 9', no debris

Post excavation of Trench 2 - to 9'

Photo 
Number

Compass 
Direction

Time Description

Photo Log

Pre-excavation - Trench 5

Looking down #5, some wire at ~ 4' bgs

Pipe that was found in Trench 2

Down Trench #3, no debris

Looking west down cleared path w/ Trench 3 in foreground

Looking down #4, no debris

4.5'

5.5'

3.0'

12 7.5 0



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  3

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  3/16-3/17/09 
WEATHER:  70°F Cloudy, humid EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe (case 580 M Turbo) 
WATER LEVEL :  N/A DATE/TIME Start:  3/16/09  1425 End:  3/17/09  1145 LOGGER :  K. Rogers  

Sample ID:  VEW01-SO12-0309 

Sampler Name: A. Guilfoyle Sample Date/Time:  3/17/09  1100 

Parameters Sampled for:  metals, VOC, SVOC, CN, explosives, perchlorate, pest

Soil Description:  SILTY SAND (SM), light brown, with clay, dry, medium

to dense, fine to medium grained sand, sub rounded, 15-20% fines

Sample breathing zone PID = 0.0ppm

Sample ID:  VEW01-SB12-66H-0309; VEW01-SB12P-66H-0309

Sampler Name:  A. Guilfoyle Sample Date/Time: 3/17/09 1045;1050

Parameters Sampled for:  metals, CN, VOC, SVOC/Pest./PCB, explosives,

perchlorate

Soil Description:  SILTY SAND (SM), light brown, dry, medium to dense,   

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.2 ppm

0.3 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

3-5

0-3

7-9

3-7

0-3

7-10.5

5-7

3-4

0-3

6-7.5

5-6

1434

1429

3/16/09  1425

3-4.5

0-3

1534

1529

1513

1508

1503

1456

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time Depth (ft.) MultiRae

Subsurface Soil - 6" Below the Waste

362196.FI.ZZ.01 VEW01-SO12

TEST PIT LOG

0851

3/17/09  0846

1610

1604

1558

1542

1539

0-5

6-7

4-6

0.0 ppm

0.0 ppm

0.0 ppm

fine to medium grained sand, sub rounded, 15-20% fines

SOP(s) used (refer to SOPs in back of this log)?  YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

Photo # Compass Dir. Time

10 N 0930

11 W 1113

   Logger Signature: K. Rogers Date: 3/17/2009

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.1 ppm

2-3

0-2

9-11

6-9

4.5-6

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

0940

0935

0909

0901

0856

Notes

Description

Pre-excavation Trench 6

Open excav. after samples taken

Debris Identified (Cont'd):

Trench 5 - Small wires sticking out of sidewall @ 4'. Pit dim. 11 x 11 x 2

Trench 6 - Small part of ammo can @ 3' bgs bone, metal @ 3' black stained wood debris w/ petroleum smell @ 3' bgs more wood debris, glass bottle piece 

(wood debris may be part of a crate). Small arms debris @ 4.5'. 2 com wire wheels at 5.5' bgs.



PROJECT NUMBER Test Pit Number

SHEET   3 OF   3

PROJECT SI/ESI Former VNTR LOCATIONVE-SWMU-1 DATE:  3/16-3/17/09 

WEATHER:  70s Cloudy EXCAVATION CONTRACTOR :  Rightway Environmental  

EXCAVATION METHOD AND EQUIPMENT USED :  backhoe (case 580 M Turbo) 

WATER LEVEL :  N/A DATE/TIME Start:  3/16/09  1425 End:  3/17/09  1145 LOGGER :  K. Rogers  

3/17/2009

Time Depth PID

0945 3-3.5 0.0 ppm

0950 39876.00 0.0 ppm

0957 4-4.5 0.0 ppm

1004 4.5-5 0.0 ppm

1010 5-5.5 0.0 ppm

1015 5-8 0.0 ppm

1030 8-10 0.0 ppm

1035 10.5 0.0 ppm

Breathing Space

TEST PIT LOG

Notes, Cont.

362196.FI.ZZ.01 VEW01-SO12



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  4/1-2/09 
WEATHER:  Sunny, Breezy 85°F EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  4/1/09 End:  4/2/09 LOGGER :  C. Reed  

W E

6 L
2 W
6 H

362196.FI.ZZ.01 VEW01-SO13

TEST PIT LOG

Compass 
Direction

Surface   0' BGS

Test Pit Profile

Pit Dimensions

4'

1'

1 N 4/1/2009 2:51

2 E 3:03

3 N 3:15

4 N 4/2/2009 9:13

5 N 9:33

6 N 10:16

   Logger Signature: C. Reed Date: 4/2/2009

Bottom of Pit    6' BGS

Photo 
Number

Compass 
Direction

Time Description

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Trench #1 - 106 mm shell casings (3), ammunition box containing spent shells, various bottle debris, metal debris, glass. Debris continued until 4' bgs where native soil 

was encountered. Burn debris/ash discovered in trench as well.

During excavation showing 106 mm shell casing

Extent of excavation using scale, showing profile

Final location shown, staked Trench 1

Prior to excavation

Debris pile showing metal debris

During excavation showing metal debris in pile

Photo Log

4'

1'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  4/1-4/2/09 
WEATHER:  Sunny, Breezy 85°F EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  4/1/09 End:  4/2/09 LOGGER :  C. Reed  

Sample ID:  VEW01-SO13-0409

Sampler Name:  C. Reed Sample Date/Time:  4/2/09  0930 

Parameters Sampled for:  VOCS, SVOC, Tot. Metals, Explosives, 

perchlorate, CN

Soil Description:  Loose, dark brown clay. Significant debris in soil. 

Sample ID:  VEW01-SB13-44H-0409

Sampler Name:  C. Reed Sample Date/Time:

Parameters Sampled for:  VOCS, SVOC, Tot. Metals, Explosives,

perchlorate, CN

Soil Description:  Compact light clay. Trace sand.  

MultiRae

Subsurface Soil - 6" Below the Waste

362196.FI.ZZ.01 VEW01-SO13

TEST PIT LOG

1000

0945

0930

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time MiniRae

0815

0915

0900

0845

0830

0

0

0

0

0

0

0

0

SOP(s) used (refer to SOPs in back of this log)?  YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

4/6/2009

   Logger Signature M. Anderson Date: 4/2/2009

Notes

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

Trench #1 was re-excavated and sampled due to compromised soil samples. Photos were re-taken (as listed below) For VOC ONLY. 

Photo #1 - N direction 0818 am - Prior to excavation

Photo #2 - N direction 0819 - Excavation

Photo #3 - SW direction 0932 - Side profile of pit with montoring pole

Photo #4 - E direction 0934 - Debris pile

Due to SB13 Sampler being compromised during shipping, VEW01-SB13-44H-0409A was recollected on 4/6/09 at 0930.  For VOCs and moisture content only.



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  4/2/09 
WEATHER:  Sunny, Breezy 85°F EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  4/2/09 End:  4/2/09 LOGGER :  C. Reed  

W E

9 L
2 W
10 H

362196.FI.ZZ.01 VEW01-SO14

TEST PIT LOG

Compass 
Direction

Surface   0' BGS

Test Pit Profile

Trench 2
Pit Dimensions

7'

1'

1 E 1122

2 NE 1211

3 E 1212

4 E 1213

   Logger Signature C. Reed Date: 4/2/2009

Trench 2 - Metal debris (pipe) found @ 1' bgs. Add'l metal debris, glass, burned debris/ash, native soil encountered at 7' bgs. 0.0 ppm throughout entire dig. 

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Bottom of Pit    9' BGS

Prior to excavation

Total depth

Debris pile

Photo 
Number

Compass 
Direction

Time Description

Photo Log

Excavator in action 

7'

1'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  4/2/09 
WEATHER:  Sunny, Breezy 85°F EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  4/2/09 End:  4/2/09 LOGGER :  C. Reed  

Sample ID: VEW01-SO14-0409

Sampler Name:  M. Anderson Sample Date/Time:  4/2/09  1100 

Parameters Sampled for:  SVOCs, VOCs, Total Metals, Pesticides, PCBs, 

CN, Perchlorate, Explosives

Soil Description:  SANDY SILT Dark Brown  

Sample ID: VEW01-SB14-7H8-0409

Sampler Name:  M. Anderson Sample Date/Time:  4/2/09  1220

Parameters Sampled for:  SVOCs, VOCs, Total Metals, Pesticides, PCBs, 

CN, Perchlorate, Explosives

Soil Description:  SANDY CLAY Light Brown  

0.0

0.0

0.0

1150

1145

1140

Subsurface Soil - 6" Below the Waste

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time MiniRae MultiRae

362196.FI.ZZ.01 VEW01-SO14

TEST PIT LOG

SOP(s) used (refer to SOPs in back of this log)?  YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

4/2/2009

   Logger Signature: C. Reed Date: 4/2/2009

Trench 1 - Direction: NW, SE   Dimensions: 9L x 2W x 10D

Photo 1 - (1032)  Prior to excavation

Photo 2 - (1050)  Showed pile free of debris and total depth

Photo 3 - (1052)  Showing extent of excavation, profile using scale

Notes

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

Photo 4 - 

*No debris found.  0.0 ppm throughout profile



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  3/31/09
WEATHER:   Mostly sunny, Calm, 80°F EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  3/31/09 End:  4/1/09 LOGGER :  C. Reed  

S N

12.5 L
2 W
12 H

Trench 1
Pit Dimensions

362196.FI.ZZ.01 VEW01-SO15

TEST PIT LOG

Compass 
Direction

Surface   0' BGS

Test Pit Profile

2.5'

10'

1 S 0840

2 W 0847

3 W 1107

4 SW 1110

5 S 1128

   Logger Signature C. Reed Date: 4/1/2009

Description

Bottom of Pit    12' BGS

Trench 1: Pit dug in N, S dir. Debris found @ 2.5' bgs. Composed of reddish soil (rust), burned debris, copper wire, steel cable and debris, glass bottles, shaped charge cones

 (empty- cleared as scrap metal by UXO), other MD celared by UXO techs (rifle grenade adapter). Debris continued until native soil @ 10' bgs.

*See log book for sample details.

Prior to excavation

VOC sample being collected from bucket

Showing metal and burned debris, glass

Photo Log

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Photo 
Number

Compass 
Direction

Time

Showing extent of excavation using scale

Showing completed TP-13, Trench 1 location w/ stakes

2.5'

10'

6'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  3/31/09-4/1/09 
WEATHER:  Mostly sunny, Calm 80°F EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  3/31/09 End:  4/1/09 LOGGER :  C. Reed  

Sample ID:  VEW01-SO15-0409 

Sampler Name:  C. Reed Sample Date/Time:  4/1/09  0900 

Parameters Sampled for:  VOCS, SVOCS, Tot. Metals, Explosives, 

perchlorate, CN

Soil Description:  Reddish brown silt, some fine to med. sand, trace clay, 

dry to moist, loose

Sample ID:  VEW01-SB15-1010H-0409

Sampler Name:  C. Reed Sample Date/Time:  4/1/09  1100

Parameters Sampled for:  VOCS, SVOCS, Tot. Metals, Explosives, 

perchlorate, CN

Soil Description:  Med. brown silt and clay, trace fine sand, moist, stiff 

1115

1100

0.0

0.0

362196.FI.ZZ.01 VEW01-SO15

TEST PIT LOG

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time MiniRae MultiRae

Subsurface Soil - 6" Below the Waste

0945

0930

0915

0900

1045

1030

1015

1000

0845

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

SOP(s) used (refer to SOPs in back of this log)?  YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

   Logger Signature: C. Reed Date: 4/1/2009

Notes

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

* Test pit location SO15 misidentified as SO13. Sample ID was changed on COC.



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  3

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  3/17/09 
WEATHER:  80s Sunny EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  3/17/09 End:  3/18/09 LOGGER :  K. Rogers 

N S

11 L
2 W

5.5 H

362196.FI.ZZ.01 VEW01-SO16

TEST PIT LOG

Compass 
Direction

Surface   0' BGS

Test Pit Profile

Trench 5
Pit Dimensions

3'

1 S 1250

2 S 1315

3 S 1325

4 SE 0810

5 S 0830

6 S 0831

7 S 0840

8 S 0910

9 S 0910

   Logger Signature: K. Rogers Date: 3/18/2009

Clean Trench 1

Before Trench 2

Before Trench 3

Trench 4 Looking down

Clean soil pile

Trench 3

Trench 4 Before excavation

Trench 4 Clean soil pile w/ aluminum (metal) piece

Trench 2 - Small bits of municipal waste cans, plastic, spoon @ 4.5' bgs Trash found in sidewall where Trench 3 is placed. (Trench 2 dimensions 13 x 2 x 5)

Trench 3 - Clean. Dimensions 11 x 2 x 6' 5"

Trench 4 - Small piece of plastic @ surface, ~3' long piece of metal @ 3.5' bgs. Clean otherwise. Dim.- 13 x 2 x 5' 2". 

Trench 5 - Bottle, com. wire, broken glass @ 3' bgs. Burned used pipe. (~3")

Before test pit - Trench 1

Photo 
Number

Compass 
Direction

Time Description

Photo Log

Debris Identified

Bottom of Pit    5.5' BGS

Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Trench 1 - Piece of heavy metal @ 0.5' bgs. Clean to 9'  - Native soil, Dim. 11 x 2 x 9

3'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  3

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  3/17/09-3/18/09
WEATHER:  80°F Sunny EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  3/17/09 End:  3/18/09 LOGGER :  K. Rogers  

Sample ID: VEW01-SO16-0309

Sampler Name:  C. Reed Sample Date/Time:  3/20/09  915 

Parameters Sampled for:  VOCs, SVOCs, Explosives, Perchlorate,

 Total Metals, CN, Pesticides, PCBs

Soil Description: 

0.0 ppm

Sample ID: VEW01-SB16-5H6-0309

Sampler Name:  C. Reed Sample Date/Time:  3/20/09  1020

Parameters Sampled for:  VOCs, SVOCs, Explosives, Perchlorate,

 Total Metals, CN, Pesticides, PCBs, grain size analysis

Soil Description: 

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

0.9 ppm

1.4 ppm

1.5 ppm

1.8 ppm

0.0 ppm

0.0 ppm

~9

4-5

2-4

0.5-2

0-0.5

1.5-3

0-1.5

4.0-4.5

0.5-4.0

0-0.5

0

1305

1300

3/17/09 1255

0

3-4

1335

1330

1325

1320

1315

1310

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time Depth (ft) MultiRae

Subsurface Soil - 6" Below the Waste

362196.FI.ZZ.01 VEW01-SO16

TEST PIT LOG

0845

0827

0820

0815

3/18/09 0810

1345

1340

0.0

5.0

4.5-5.0

*2.0 ppm

0.0 ppm

0.0 ppm

0.0 ppm

SOP(s) used (refer to SOPs in back of this log)?  YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

# Direction Time

10 S 0915

12 E 0955

13 E 0955

   Logger Signature: K. Rogers Date: 3/18/2009

Before Trench 5

Debris from Trench 5

Looking down

Photo (cont'd)

Description

Trench 5 - Tray (lunch), metal, bottles - municipal trash, mess kit, glass, metal, scrap, ammo can w/ 1 cartridge (empty) @ 4' bgs. End of debris 5.5' bgs. Pit dimensions 

11 x 2 x 5.5  Will return to sample next to Trench 5.

* MultiRae started at ~3 ppm has been slowly going down since turned on/ calibrated.

0.5 ppm

0.6 ppm

0.4 ppm

0.7 ppm

0.6 ppm

0

5

~5

2-5

0-2

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

0920

0905

0900

0855

0850

Notes



PROJECT NUMBER Test Pit Number

SHEET   3 OF   3

PROJECT SI/ESI Former VNTR LOCATIONVE-SWMU-1 DATE:  3/17-18/09 

WEATHER:  80°F Sunny EXCAVATION CONTRACTOR :  Rightway Environmental  

EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 

WATER LEVEL :  N/A DATE/TIME Start:  3/17/09 End:  3/18/09 LOGGER :  K. Rogers  

Time Depth (ft) PID

0925 0-2 0.6

0930 2-3 0.7

0935 ~3 0.9

0940 3-4 1.0

0945 4-5 1.0

0950 5-5.5 0.7

0955 5.5 0.3

1000 Filling 0.3

3/20/2009

1

2 At 0901 Fi t t d b i @ 3' b C ll t fi t it l ti i T h dl f VOC C R d i

MultiRae - Breathing Space

Re-excavation and sample

Photo Log (cont'd)

At 0844:  Trench 5 location (Pre-excavation), facing west

Note

Slightly downwind of backhoe

TEST PIT LOG

Notes, Cont.

362196.FI.ZZ.01 VEW01-SO16

2

3

4

5

At 1004:  Showing full extent of debris with scale in place. Native soil @ 5.5' bgs

At 1049:  Completed Trench 5, showing 10 stakes. 

At 0901:  First encounter debris @ 3' bgs - Collect first composite location using T-handle for VOCs. C. Reed in 

At 0919:  Continue excavation, heavy steel cable @ 4' bgs. Photo facing west

excavation, photo facing west



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  4/3/09 
WEATHER:  Sunny, 85°F EXCAVATION CONTRACTOR :  Rightway Environmental 
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  4/3/09 End:  4/3/09 LOGGER :  C. Reed  

N S

9.5 L
2 W
9 H

Trench 1
Pit Dimensions

362196.FI.ZZ.01 VEW01-SO17

TEST PIT LOG

Compass 
Direction

Surface   0' BGS

Test Pit Profile

1'

8'

1 N 10:31

2 N 10:54

3 NW 11:29

4 N 11:42

   Logger Signature: C. Reed Date: 4/3/2009

Description

Photo Log

Finished trench showing staked location

Prior to excavation across surface depression

During excavation. showing excavated drums/metal debris

Extent of excavation showing sidewall debris and scale

Photo 
Number

Compass 
Direction

Time

Trench 1: Metal debris, deteriorated drum @ 1' bgs, piping, glass, small amount of burned debris.

Bottom of Pit   9' BGS

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

1'

8'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  4/3/09 
WEATHER:  Sunny, 85°F EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  4/3/09 End:  4/3/09 LOGGER :  C. Reed  

Sample ID:  VEW01-SO17-0409; VEW01-SO17P-0409

Sampler Name:  C. Reed Sample Date/Time:  4/3/09, 1100 

Parameters Sampled for:  VOCs, SVOCs, Metals, CN, Perchlorate,

explosives

Soil Description:  Med. brown silt, some fine to med. sand, dry to moist,

 loose 

Sample ID:  VEW01-SB17-88H-0409

Sampler Name:  C. Reed Sample Date/Time:  4/3/09, 1130

Parameters Sampled for: VOCs, SVOCs, Metals, CN, Perchlorate, 

explosives

Soil Description:  Lt. reddish brown sand and silt, little clay, dry to moist, firm  

1120 0.0

362196.FI.ZZ.01 VEW01-SO17

TEST PIT LOG

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time MiniRae MultiRae

Subsurface Soil - 6" Below the Waste

1055

1045

1040

1035

1115

1110

1105

1100

1030 0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

SOP(s) used (refer to SOPs in back of this log)?  YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

   Logger Signature: C. Reed Date: 4/3/2009

Notes

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF 2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  4/6/09 
WEATHER:  Sunny 84°F EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  4/6/09  1000 End:  4/6/09  1400 LOGGER :  M. Anderson  

E W

10 L
2 W
10 H

362196.FI.ZZ.01 VEW01-SO18

TEST PIT LOG

Compass 
Direction

Surface   0' BGS

Test Pit Profile

Pit Dimensions

9.5' bgs

1' bgs

1 W 1008

2 W 1029

3 SW 1114

4 N 1137

5 W 1154

   Logger Signature: M. Anderson Date: 4/6/2009

Debris pile

Completed Trench

Prior to excavation

Excavation

Side-Profile of pit

Photo Log

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Debris consisted of glass, metal as well as various plastic. Debris was located at 1' bgs. M-2 practice land mine discovered. Launch to be empty. M-1 landmine discovered.

Photo 
Number

Compass 
Direction

Time Description

 Previously detonated.

Bottom of Pit    10 BGS

9.5' bgs

1' bgs



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  4/6/09 
WEATHER:  Sunny 84° EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe
WATER LEVEL :  N/A DATE/TIME Start:  4/6/09 End:  4/6/09 LOGGER :  M. Anderson  

Sample ID:  VEW01-SO18-0409 

Sampler Name:  M. Anderson Sample Date/Time:  4/6/09  1100 

Parameters Sampled for:  VOCs, SVOCs, Metals, CN, Perchlorate, 

explosives

Soil Description:  Med. brown, silty with slight trace of sand 

Sample ID:  VEW01-SB18-9H10-0409

Sampler Name:  M. Anderson Sample Date/Time:  4/6/09  1120

Parameters Sampled for:  VOCs, SVOCs, Metals, CN, Perchlorate, 

explosives

Soil Description:  Brown silty clay with slight trace of sand, slightly moist 

0.0

0.0

0.0

0.0

0.0

0.0

0.0

1025

1015

1005

1205

1155

1045

1035

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time MiniRae MultiRae

Subsurface Soil - 6" Below the Waste

362196.FI.ZZ.01 VEW01-SO18

TEST PIT LOG

SOP(s) used (refer to SOPs in back of this log)?  YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

   Logger Signature: M. Anderson Date: 4/6/2009

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

Notes



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  4/8/09
WEATHER:  Fair 83°F EXCAVATION CONTRACTOR :  Rightway Environmental 
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  4/8/09 End:  4/8/09 LOGGER :  M. Anderson  

W E

9 L
2 W
7 H

362196.FI.ZZ.01 VEW01-SO19

TEST PIT LOG

Compass 
Direction

Surface   0' BGS

Test Pit Profile

Pit Dimensions

6'

1'

1 N 0922

2 N 0949

3 SW 1011

4 E 1011

   Logger Signature: M. Anderson Date: 4/8/2009

Trench # 1 prior to sampling excavation, after preliminary debris investigation

Excavator in progress

Side profile of pit

Debris pile

Bottom of Pit   7' BGS

Photo Log

Debris Identified
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Debris encountered at 1' bgs. Pure steel planking (runway) with various metal/glass debris found. Debris was found from 1'-6' bgs.

Photo 
Number

Compass 
Direction

Time Description

6'

1'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  4/8/09
WEATHER:  Fair 83°F EXCAVATION CONTRACTOR :  Rightway Environmental  
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  4/8/09 End:  4/8/09 LOGGER :  M. Anderson 

Sample ID:  VEW01-SO19-0409 

Sampler Name:  M. Anderson Sample Date/Time:  4/8/09  1000 

Parameters Sampled for:  VOCs, SVOCs, Total Metals, CN, Perchlorate, 

Pesticides, PCBs, Explosives, 

Soil Description:  Light brown silty clay, slightly moist, little to no sand

0.0 ppm

Sample ID: VEW01-SB19-6H7-0409

Sampler Name:  M. Anderson Sample Date/Time:  4/8/09  1030

Parameters Sampled for:   VOCs, SVOCs, Total Metals, CN, Perchlorate, 

Pesticides, PCBs, Explosives, 

Soil Description:  Slightly sandy light brown clay, slightly moist 

362196.FI.ZZ.01 VEW01-SO19

TEST PIT LOG

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time MiniRae MultiRae

Subsurface Soil - 6" Below the Waste

1030

1020

1000

0950

1100

1050

1040

0940 0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0 ppm

SOP(s) used (refer to SOPs in back of this log)?  YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

   Logger Signature: M. Anderson Date: 4/8/2009

Notes

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :



PROJECT NUMBER TEST PIT NUMBER

SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  4/13/09
WEATHER:  Fair 73°F EXCAVATION CONTRACTOR :  Rightway Environmental
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  4/13/09 End:  4/13/09 LOGGER :  M. Anderson  

E W

10 L
2 W
6 H

362196.FI.ZZ.01 VEW01-SO20

TEST PIT LOG

Compass 
Direction

Surface   0' BGS

Test Pit Profile

Pit Dimensions

5.5'

2'

1 NE 0801

2 NE 0827

3 E 0859

4 N 0916

5 N 0916

   Logger Signature: M. Anderson Date: 4/13/2009

Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; 
chemical containers; batteries

Plastic, glass, metal debris found in Trench # 5.

Debris pile # 2

Prior to excavation, Trench # 5

During excavation, Trench #5

Side profile of Trench # 5

Debris pile # 1

Photo 
Number

Compass 
Direction

Time Description

Photo Log

Debris Identified

Bottom of Pit    6 BGS

5.5'

2'



PROJECT NUMBER TEST PIT NUMBER

SHEET 2 OF  2

PROJECT :  SI/ESI Former VNTR LOCATION : VE-SWMU-1 DATE:  4/13/09 
WEATHER:  Fair 73°F EXCAVATION CONTRACTOR :  Rightway Environmental
EXCAVATION METHOD AND EQUIPMENT USED :  backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  4/13/09  0800 End:  4/13/09 LOGGER :  M. Anderson  

Sample ID:  VEW01-SO20-0409 

Sampler Name:  M. Anderson Sample Date/Time:  4/13/09  0830 

Parameters Sampled for:  VOCs, SVOCs, Tot. Metals, Pest., PCBs, CN,

Perchlorate, explosives

Soil Description:  Dark brown, silty clay, slightly moist 

Sample ID:  VEW01-SB20-5H6-0409

Sampler Name:  M. Anderson Sample Date/Time:  4/13/09  0900

Parameters Sampled for:  VOCs, SVOCs, Tot. Metals, Pest., PCBs, CN,

Perchlorate, explosives

Soil Description:  Dark brown, silty clay, slightly moist    

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0820

0810

0800

0920

0910

0900

0850

0840

0830

Breathing Space MonitoringSoil Samples
Composite Soil Sample Time MiniRae MultiRae

Subsurface Soil - 6" Below the Waste

362196.FI.ZZ.01 VEW01-SO20

TEST PIT LOG

0930 0.0

SOP(s) used (refer to SOPs in back of this log)?  YES

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met?  YES

   Logger Signature: M. Anderson Date: 4/13/2009

Test pits 1, 2, 3, and 4 were excavated with no debris encountered.

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

Notes



 
AOC A 

Trench Log 



PROJECT NUMBER TRENCH NUMBER

SHEET     1 OF  7

LOGGER :  D. Whitaker

Trench Profile

362196.FI.ZZ.01 AOC-A Trench

TRENCH LOG

DATE/TIME Start: 02/17/2009  1120 End: 02/23/2009  1500

DATE: 2/17/09 - 2/23/09LOCATION : AOC-APROJECT :  SI/ESI Former VNTR
WEATHER: Clear/Sunny ≈87°F EXCAVATION CONTRACTOR : Rightway Environmental

WATER LEVEL : N/A
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe Trenching

1 S 1050

2 S 1053

3 NW 1088

4 S 1219

5 SE 1220

6 SE 1500

7 SE 1500

8 SE 1500

9 E 1600

10 NW 1602

11 NW 1603

12 NW 1604

13 NW 1605

14 SE 1606

15 SE 1616

16 S 1616

Date:

Proposed fomer pipline locaton (after clearing)

Wideangle of photo no. 1

From building facing fence - Proposed former pipeline location

Wires and 3' plastic pipe - 3'bgs  14.8' from SW corner of building

Photo Log
Photo 

No
Compass 
Direction

Time Description

Soil pile staging area

Trench A measuirng tape  Cross section

Trench B measuirng tape  Cross section

Trench C measuirng tape  Cross section

Possible fill material in "U" shape - brown with pea gravel

Digging trench C

Putting soil into front end loader from backhoe

Putting soil into front end loader from backhoe

see Log book for rest of photo log

Trench D measuirng tape  Cross section

All trenches 

Covered staged soil

Covered excavation area

   Logger Signature: Dia Whitaker 2/17/2009



PROJECT NUMBER TRENCH NUMBER

SHEET 2 OF  7

LOGGER :  D. Whitaker

Trench A 0.0 ppm Side

Trench A 0.0 ppm Side

Trench A 0.0 ppm Bottom

Trench B 0.0 ppm Side

Trench B 0.0 ppm Bottom

Trench B 0.0 ppm Inside pipe

Trench B 0.0 ppm Side

Trench C 0.0 ppm side

Trench C 0.0 ppm Bottom

SOP(s) used (Refer to SOP Book)? Yes, QAPP

Were all requirements of the SAP, PIs, and above mentioned SOP(s) met? Yes

2/17/2009

2/17/2009

2/17/2009

2/17/2009

2/17/2009

2/17/2009

2/17/2009

362196.FI.ZZ.01 AOC-A Trench

TRENCH LOG

Breathing Space Monitoring
Date / Time OVM Reading (ppm) OVM Reading (ppm)

Notes

Explanation of exceptions to SAP, PIs, and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :  N/A

2/17/2009

Start: 02/17/2009  1120

2/17/2009

Date / Time

DATE: 2/17/09 - 2/23/09LOCATION : AOC-APROJECT :  SI/ESI Former VNTR
WEATHER: Clear/Sunny ≈87°F EXCAVATION CONTRACTOR : Rightway Environmental
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe Trenching
WATER LEVEL : N/A DATE/TIME End: 02/23/2009  1500

1120

1133

1137

1227

1250

Date:

2/17/2009

Hit a gravel layer ~0.8' bgs while doing crossection mentioned above.  Coming straight from corner (NW) of building ~3' begin digging more where believed fill of 

gravel is located/believed excavated pipeline location.  In Trench A ~14' from Bldg 1005 take air measurement.

Speak witih Luis Soto and Francisco Centeno on Former tank (UST) location and former diesel pipeline location to better prepare for excavation. Move backhoe to 

appropriate location to better find the former pipeline location.

Begin excavation ~3ft north of north wall of Bldg. 1005

Finish removing soil from trench closer to bldg (see photo 6).

Think we see non-native vs. native by red color of native and observation of pea gravel; however hard to tell, so move toward building ~2' to dig another trench 

to ~3'bgs.

   Logger Signature: Dia Whitaker 2/17/2009



PROJECT NUMBER TRENCH NUMBER

SHEET 3 OF  7

LOGGER :  D. Whitaker

1300-1330 Break for Lunch

1330  Begin digging Trench at ~1' from NW corner of Bldg.  Found Electrical tracer line/paper when trencing

STOP WORK - Call Stephen Brand.

1400-1500 Stephen Brand onsite to help answer questions and figure logistics of continuing work

1500 Back to digging Trench C

*NOTE*  Soil is being loaded from backhoe to front end loader then onto concrete pad to south of BLDG 1005

for staging until tomorrow when crew will have pallets and be able to put the soil into supersacks for storage.

1540 S. Brand offsite.  Begin Trench D Digging.

1555 Complete trench D. Decide to complete western delineation of Trench A.  Trenches are in U-shape:

WEATHER: Clear/Sunny ≈87°F EXCAVATION CONTRACTOR : Rightway Environmental

362196.FI.ZZ.01 AOC-A Trench

TRENCH LOG
PROJECT :  SI/ESI Former VNTR LOCATION : AOC-A DATE: 2/17/09 - 2/23/0

EXCAVATION METHOD AND EQUIPMENT USED : Backhoe Trenching

WATER LEVEL : N/A DATE/TIME Start: 02/17/2009  1120 End: 02/23/2009  1500

2/17/2009

Notes, Cont.

1610 End of todays field work stage heavy equipment. Cover soil pile and excavation area. 

1620 Leave AOC-A.  See logbook for all notes from today forward.

Trenches at end of trenching:

Dimensions of all trenches ~ 10' x 32'

Page 3 of 7



PROJECT NUMBER TRENCH NUMBER

SHEET 4 OF  7

LOGGER :  D. Whitaker

0.0 ppm 0.0 ppm

EXCAVATION CONTRACTOR : Rightway Environmental
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe Trenching

Soil Description: SAND (SW), light brown, dry, loose, fine to coarse grained

Subsurface Soil

Sample Date/Time: 02/23/09 1035

DATE/TIME Start: 02/17/2009  1120

362196.FI.ZZ.01 AOC-A Trench

TRENCH LOG

Soil Samples

PROJECT :  SI/ESI Former VNTR LOCATION : AOC-A DATE: 2/17/09 - 2/23/09
WEATHER: Clear/Sunny ≈90°F 15-20MPH wind

End: 02/23/2009  1500WATER LEVEL : N/A

Subsurface Soil

Subsurface Soil

Subsurface Soil

Parameters Sampled for: DRO

Sample ID: VEAA-SB11A-3H4-0209

Sampler Name: Dia Whitaker

Sample ID: VEAA-SB11B-34-0209

Sampler Name: Dia Whitaker Sample Date/Time: 02/23/2009 1032

Parameters Sampled for: DRO

Soil Description: SAND (SW), light brown, dry, loose, fine to coarse grained

Parameters Sampled for: DRO Parameters Sampled for: DRO

Soil Description: SAND (SW), light brown, dry, loose, fine to coarse grained Soil Description: SAND (SW), light brown, dry, loose, fine to coarse grained

Sample ID: VEAA-SB12A-3H4-0209; VEAA-SB12AP-3H4-0209 Sample ID: VEAA-SB12B-34-0209

Sampler Name: Dia Whitaker Sample Date/Time: 02/23/09 1107 Sampler Name: Dia Whitaker Sample Date/Time: 02/23/2009 1057

sand, some silt sand, some silt

0.0 ppm 0.0 ppm

0.0 ppm 0.0 ppm

0.0 ppm 0.0 ppm

Date:

Subsurface Soil Subsurface Soil

Subsurface Soil Subsurface Soil

* Duplicate sample location

sand, some silt sand, some silt

Sample ID: VEAA-SB12C-34-0209 Sample ID: VEAA-SB13A-3H4-0209

Sampler Name: Dia Whitaker Sample Date/Time: 02/23/09 1045 Sampler Name: Dia Whitaker Sample Date/Time: 02/23/2009 1115

Sample ID: VEAA-SB13B-34-0209 Sample ID: VEAA-SB13C-34-0209

Sampler Name: Dia Whitaker Sample Date/Time: 02/23/09 1140 Sampler Name: Dia Whitaker Sample Date/Time: 02/23/2009 1123

Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse

grained sand grained sand

Parameters Sampled for: DRO Parameters Sampled for: DRO

   Logger Signature: Dia Whitaker 2/23/2009

grained sand sand, some silt

Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse Soil Description: SAND (SW), light brown, dry, loose, fine to coarse grained

Parameters Sampled for: DRO Parameters Sampled for: DRO



PROJECT NUMBER TRENCH NUMBER

SHEET 5 OF  7

LOGGER :  D. Whitaker

0.0 ppm 0.0 ppm

Subsurface Soil

Subsurface Soil

Subsurface Soil

Subsurface Soil

Parameters Sampled for: DRO Parameters Sampled for: DRO

Soil Samples

PROJECT :  SI/ESI Former VNTR LOCATION : AOC-A DATE: 2/17/09 - 2/23/09
WEATHER: Clear/Sunny ≈90°F 15-20MPH wind EXCAVATION CONTRACTOR : Rightway Environmental
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe Trenching
WATER LEVEL : N/A DATE/TIME Start: 02/17/2009  1120 End: 02/23/2009  1500

362196.FI.ZZ.01 AOC-A Trench

TRENCH LOG

Sample ID: VEAA-SB14A-3H4-0209 Sample ID: VEAA-SB14B-34-0209

Sampler Name: Dia Whitaker Sample Date/Time: 02/23/09 1245 Sampler Name: Dia Whitaker Sample Date/Time: 02/23/2009 1240

Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse

grained sand grained sand

Sampler Name: Dia Whitaker Sample Date/Time: 02/23/09 1145 Sampler Name: Dia Whitaker Sample Date/Time: 02/23/2009 1247

Sample ID: VEAA-SB14C-34-0209; VEAA-SB14CP-34-0209 Sample ID: VEAA-SB15A-3H4-0209

Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse

Parameters Sampled for: DRO Parameters Sampled for: DRO

0.0 ppm 0.0 ppm

0.0 ppm 0.0 ppm

0.0 ppm 0.0 ppm

Date:

Subsurface Soil Subsurface Soil

Subsurface Soil Subsurface Soil

   Logger Signature: Dia Whitaker 2/23/2009

grained sand grained sand

Sample ID: VEAA-SB15B-34-0209 Sample ID: VEAA-SB15C-34-0209

Sampler Name: Dia Whitaker Sample Date/Time: 02/23/2009 1250 Sampler Name: Dia Whitaker Sample Date/Time: 02/23/2009 1255

Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse

grained sand grained sand

Parameters Sampled for: DRO Parameters Sampled for: DRO

Sample ID: VEAA-SB16A-3H4-0209 Sample ID: VEAA-SB16B-34-0209

Sampler Name: Dia Whitaker Sample Date/Time: 02/23/09 1305 Sampler Name: Dia Whitaker Sample Date/Time: 02/23/2009 1310

Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse

grained sand grained sand

Parameters Sampled for: DRO Parameters Sampled for: DRO



PROJECT NUMBER TRENCH NUMBER

SHEET 6 OF  7

LOGGER :  D. Whitaker

0.0 ppm 0.0 ppm

Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse

Sampler Name: Dia Whitaker Sample Date/Time: 02/23/09 1330 Sampler Name: Dia Whitaker Sample Date/Time: 02/23/2009 1335

Parameters Sampled for: DRO Parameters Sampled for: DRO

Sample ID: VEAA-SB17B-34-0209 Sample ID: VEAA-SB17C-34-0209

grained sand grained sand

Sample Date/Time: 02/23/09 1300 Sampler Name: Dia Whitaker Sample Date/Time: 02/23/2009 1325

Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse

WATER LEVEL : N/A DATE/TIME Start: 02/17/2009  1120 End: 02/23/2009  1500

Sample ID: VEAA-SB16C-34-0209 Sample ID: VEAA-SB17A-3H4-0209

Sampler Name: Dia Whitaker

362196.FI.ZZ.01 AOC-A Trench

TRENCH LOG

Soil Samples

PROJECT :  SI/ESI Former VNTR LOCATION : AOC-A DATE: 2/17/09 - 2/23/09
WEATHER: Clear/Sunny ≈90°F 15-20MPH wind EXCAVATION CONTRACTOR : Rightway Environmental
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe Trenching

Subsurface Soil

Subsurface Soil

Subsurface Soil

Subsurface Soil

Parameters Sampled for: DRO Parameters Sampled for: DRO

0.0 ppm 0.0 ppm

0.0 ppm 0.0 ppm

0.0 ppm 0.0 ppm

Date:

Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse

grained sand grained sand

Sampler Name: Dia Whitaker Sample Date/Time: 02/23/09  1345 Sampler Name: Dia Whitaker Sample Date/Time: 02/23/2009  1400

Parameters Sampled for: DRO Parameters Sampled for: DRO

Sample ID: VEAA-SB18C-34-0209 Sample ID: VEAA-SB19A-3H4-0209

grained sand grained sand

Parameters Sampled for: DRO Parameters Sampled for: DRO

Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse

Sample ID: VEAA-SB18A-3H4-0209 Sample ID: VEAA-SB18B-34-0209

Sampler Name: Dia Whitaker Sample Date/Time: 02/23/09 1350 Sampler Name: Dia Whitaker Sample Date/Time: 02/23/2009 1355

grained sand grained sand

   Logger Signature: Dia Whitaker 2/23/2009

Subsurface Soil Subsurface Soil

Subsurface Soil Subsurface Soil



PROJECT NUMBER TRENCH NUMBER

SHEET 7 OF  7

LOGGER :  D. Whitaker

0.0 ppm 0.0 ppm

Sampler Name:  Dia Whitaker    Sample Date/Time:02/23/09 1458

362196.FI.ZZ.01 AOC-A Trench

TRENCH LOG

Soil Samples

PROJECT :  SI/ESI Former VNTR LOCATION : AOC-A DATE: 2/17/09 - 2/23/09
WEATHER: Clear/Sunny ≈90°F 15-20MPH wind EXCAVATION CONTRACTOR : Rightway Environmental
EXCAVATION METHOD AND EQUIPMENT USED : Backhoe Trenching

Subsurface Soil

Composite Soil

Parameters Sampled for: DRO Parameters Sampled for: DRO

WATER LEVEL : N/A DATE/TIME Start: 02/17/2009  1120 End: 02/23/2009  1500

Subsurface Soil

Composite Soil

Sample ID: VEAA-SB19B-34-0209 Sample ID: VEAA-SB19C-34-0209

Sampler Name: Dia Whitaker Sample Date/Time: 02/23/09  1355 Sampler Name: Dia Whitaker Sample Date/Time: 02/23/2009  1405

Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse Soil Description: SILT (ML), light reddish brown, dry, firm, few fine to coarse

grained sand grained sand

Sample ID:  VEAA-SO01-0209; VEAA-SO01P-0209 Sample ID:  VEAA-SO02-0209 

Soil Description: Soil Description: 

Sampler Name:  Dia Whitaker Sample Date/Time:  02/23/09  1455 

Parameters Sampled for:  DRO Parameters Sampled for:  DRO 

Date:

Composite Soil Composite Soil

Composite Soil Composite Soil

   Logger Signature: Dia Whitaker 2/23/2009

Sampler Name:  Dia Whitaker Sample Date/Time:  02/23/09  1450 Sampler Name:  Dia Whitaker Sample Date/Time:  02/23/09  1445 

Sample ID:  VEAA-SO03-0209 (MS/MSD) Sample ID:  VEAA-SO04-0209 

Soil Description: Soil Description: 

Parameters Sampled for:  DRO Parameters Sampled for:  DRO 

Sample ID:  VEAA-SO05-0209 Sample ID:  VEAA-SO06-0209 

Sampler Name:  Dia Whitaker Sample Date/Time:  02/23/09  1505 Sampler Name:  Dia Whitaker Sample Date/Time:  02/23/09  1500 

Soil Description: Soil Description: 

Parameters Sampled for:  DRO Parameters Sampled for:  DRO 



PAOC X – Test Pitting Logs 
E-1 through E-2 



PROJECT NUMBER TEST PIT NUMBER
SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR  LOCATION :  VE-PAOC-X DATE:  4/23/09 
WEATHER:  Sunny/P.Cloudy ~85°F EXCAVATION CONTRACTOR :  Rightway Environmental 
EXCAVATION METHOD AND EQUIPMENT USED :  Backhoe 
WATER LEVEL : N/A DATE/TIME Start:  04/22/09  0755 End:  04/23/09 LOGGER :  E. Barclay

____________ ↑ N

38' 25'

362196.FI.ZZ.01 PAOC-X-E1

TEST PIT LOG

Compass 
Direction

Surface   0' BGS

TEST PIT PROFILE

Pit Dimensions

1-042209 N 0900 Partial pit and unearthed motor parts.

2-042209 SE 1150 Depth and defined sidewalls of pit.

3-042209 SW 1151 Depth and defined sidewalls of pit.

4-042209 NE 1430 Depth, debris, and location of VEPX-SB13-8H9-0409 sample.

5-042209 SE 1510 Depth and location of trench PAOC-X-E1-T1. Also shows proximity to test pit PAOC-X-E1.

6-042209 NE 1645 Depth and location of PAOC-X-E1-T2. Also shows proximity of trenches to PAOC-X-E1.

   Logger Signature: Elizabeth Barclay & Kurt Brodtmann Date: 4/22/2009

Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; chemical 
containers; batteries

Motor parts (engine, fly wheels), oil filters, metal mop bucket, metal paint can, radio transistor, aluminum and corrosion, metal palettes, water hose and fittings, scrap 

metal, rebar, and small pieces of concrete.

Photo 
Number

Compass 
Direction Time Description

PHOTO LOG

DEBRIS IDENTIFIED

Bottom of Pit    11' BGS



PROJECT NUMBER TEST PIT NUMBER
SHEET 2 OF  2

PROJECT :  SI/ESI Former VNTR  LOCATION :  VE-PAOC-X DATE:  4/22/09 & 4/23/09
WEATHER:  Sunny/P.Cloudy ~85°F EXCAVATION CONTRACTOR :  Rightway Environmental 
EXCAVATION METHOD AND EQUIPMENT USED :  Backhoe 
WATER LEVEL :  N/A DATE/TIME Start:  04/22/09  0755 End:  04/23/09 LOGGER :  E. Barclay

Sample ID:  VEPX-SB13-8H9-0409

Sampler Name: E. Barclay Sample Date/Time:  04/22/09  1210

Parameters Sampled for:  Tot. metals, CN, VOC, SVOC

Soil Description:  Brown, sand vc to c. Dry, loose, non plastic, non cohesive, 

some gravel ~ 5-10%. 

Sample ID:  VEPX-SB14-10H11-0409; VEPX-SB14P-10H11-0409

Sampler Name: K. Brodtmann    Sample Date/Time: 4/23/09 1145; (P)1150

Parameters Sampled for:  Tot. metals, CN, VOC, SVOC

Soil Description:  

Subsurface Soil - 6" Below the Waste Time MiniRae MultiRae

362196.FI.ZZ.01 PAOC-X-E1

TEST PIT LOG

SOIL SAMPLES BREATHING SPACE MONITORING

Subsurface Soil - 6" Below the Waste

SOP(s) used (refer to SOP Log)?

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?

   Logger Signature:  Elizabeth Barclay & Kurt Brodtmann Date: 4/23/2009

NOTES

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:



PROJECT NUMBER TEST PIT NUMBER
SHEET   1 OF  2

PROJECT :  SI/ESI Former VNTR  LOCATION :  VE-PAOC-X DATE:  4/28/09 
WEATHER:  AM: Sun Low 80's, windy.  PM: High 90's, Windy EXCAVATION CONTRACTOR :  Rightway Environmental 
EXCAVATION METHOD AND EQUIPMENT USED :  Backhoe 
WATER LEVEL : N/A DATE/TIME Start:  04/24/09  0840 End:  04/28/09  1450 LOGGER :  K. Brodtmann

____________ ↑ N

30' 20'

Surface   0' BGS

TEST PIT PROFILE

Pit Dimensions

362196.FI.ZZ.01 PAOC-X-E2

TEST PIT LOG

Compass 
Direction

1-042809 S to N 1005 Depth and location of sample

2-042809 SW-NE 1005 Location of sample and proximity of total pit

3-042809 SE-NW 1005 Location of sample and proximity of total pit

4-042809 NW-SE 1005 Location of sample and proximity of total pit

   Logger Signature: Kurt Brodtmann Date: 4/28/2009

Photo 
Number

Compass 
Direction Time Description

Bottom of Pit    8-9' BGS

PHOTO LOG

DEBRIS IDENTIFIED
Examples: Drums, steel or plastic and size; spray cans/bottles; newspapers; plastic; appliances; vehicles and/or parts; clothing; hazardous waste and type; chemical 
containers; batteries

Concrete debris and metal screen



PROJECT NUMBER TEST PIT NUMBER
SHEET 2 OF  2

PROJECT :  SI/ESI Former VNTR  LOCATION :  VE-PAOC-X DATE:  4/28/09 
WEATHER:  AM: Sun Low 80's, windy.  PM: High 90's, Windy EXCAVATION CONTRACTOR :  Rightway Environmental 
EXCAVATION METHOD AND EQUIPMENT USED :  Backhoe 
WATER LEVEL : N/A DATE/TIME Start:  04/24/09  0840 End:  04/28/09  1450 LOGGER :  K. Brodtmann

Sample ID:  VEPX-SB15-55H-0409

Sampler Name: K. Brodtman Sample Date/Time:  04/28/09  0955

Parameters Sampled for:  Tot. metals, CN, VOC, SVOC

Soil Description: Not described

Sample ID: 

Sampler Name:                      Sample Date/Time:

Parameters Sampled for: 

Soil Description:  

Subsurface Soil - 6" Below the Waste

TEST PIT LOG

SOIL SAMPLES BREATHING SPACE MONITORING
Subsurface Soil - 6" Below the Waste Time MiniRae MultiRae

362196.FI.ZZ.01 PAOC-X-E2

SOP(s) used (refer to SOP Log)?

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?

   Logger Signature:  Kurt Brodtmann Date: 4/28/2009

NOTES

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:



PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW06 Sheet 1 of 2

WELL COMPLETION DIAGRAM

PROJECT : SI/ESI Former VNTR LOCATION VE-SWMU-1 DATE: 4/7/09 - 4/9/09 

WATER LEVEL :  23.36' BTOC (5/21/09) DATE/TIME

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type
a) concrete pad dimensions

4- Dia./type of well casing

5- Screen slot size

36" x 36" x 6"

0.010" slot size.

2" diameter PVC schedule 40.

Stick-up

21.60 ft AMSL

24.06 ft  AMSL

DRILLING CONTRACTOR :  Jaca & Sierra 

DRILLING METHOD AND EQUIPMENT USED :  13-61 Auger Rig/ 2-1/4" ID HSA/ 2' splitspoon/ 8" ID HSA/ T4 Air rotary/ 25' rods/ 6" dia. bit

End:  4/9/09  1240Start:  4/7/09  1340   LOGGER :  R. Fields  

57

2

43'

3

1

8

4

6"

2.5'

6- Type screen filter
a) Quantity used

7- Type of seal
a) Quantity used

8- Grout
a) Grout mix used
b) Method of placement
c) Vol. of well casing grout

Development method

Purged Volume

Comments: 

Casing Height (#2 - #1) : 2.46 ft

8x47lb. cem.,1/3x50lb. super gel x,35 gal. 
water

BTOC: Below Top of Casing

Completed Pad Install (Date/Time):  4/24/09  1645

Completed Well Development (Date/Time): 5/15/09 1852 

Completed Grouting Well (Date/Time):  4/9/09  1240

Well Depth(BTOC):  59.43'  (5/21/09)

Tremmie

Surge block and submersible pump

125 gallons

2 of 3- 5 gal. buckets
3/8" pellets

20-30 Standard Sand

Bentonite Chips

6- 50lb. bags

12" 0-30' bgs  (8" ID HSA)
6"  30-57' bgs

57

59.49'

10'

2

43'

2'

3

1

8

7

4

5

6

2'

6"

6"

2.5'

Page 1 of 14



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR LOCATION :   VE-SWMU-1 DATE:  4/7/09 - 4/9/09

SOP(s) used (refer to SOP log)?

Were all requirements of the SOP(s) (above) met?

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

362196.FI.ZZ.01 Sheet   2   of   2CGW1MW06

Page 2 of 14



PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW07 Sheet 1 of 2

WELL COMPLETION DIAGRAM

PROJECT : SI/ESI Former VNTR LOCATION VE-SWMU-1 DATE: 

WATER LEVEL : 30.78' BTOC (5/19/09) DATE/TIME   LOGGER :

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type
a) concrete pad dimensions

4- Dia./type of well casing

5- Screen slot size

36" x 36" x 6"

0.010" slot size.

3/24/2009 - 3/26/09

DRILLING CONTRACTOR : Jaca and Szerra Drilling Co.

DRILLING METHOD AND EQUIPMENT USED : 2.25" ID HSA, 8" ID HSA, Sonic

A. Luna/ J. HaberlEnd:  1500  03/26/09Start:  0746  3/20/09

2" diameter PVC schedule 40.

4 bollard amd stickup

21.60 ft AMSL

24.06 ft  AMSL

60'

2

40'

3

1

8

4

6"

2.98

6- Type screen filter
a) Quantity used

7- Type of seal
a) Quantity used

8- Grout
a) Grout mix used
b) Method of placement
c) Vol. of well casing grout

Development method

Purged Volume

Comments: 

Casing Height (#2 - #1) : 2.52 ft

Well Depth(BTOC):  61.30' (5/19/09)

BTOC: Below Top of Casing

3 of 3- 5 gal. buckets

Tremmie pipe, from bottom, up.  

Surge block and submersible pump

20-30 Standard Sand

Bentonite chips

10  50lb. bags (500 lbs.)

Completed Pad Install (Date/Time):  3/27/09  1000

Completed Well Development (Date/Time):  5/11/09  1443

Completed Grouting Well (Date/Time):  3/26/09  1400

71 gallons

Portland GE/GR mix- 35gal water, 30bags 

6"

60'

61.36'

10'

2

40'

3'

3

1

8

7

4

5

6

3'

6"

6"

2.98

Page 3 of 14



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR LOCATION :   VE-SWMU-1 DATE:  3/24/2009 - 3/26/09

SOP(s) used (refer to SOP log)?

All Appropriate SOPs followed

Were all requirements of the SOP(s) (above) met?  Yes

Notes from Soil boring log Page 4 of 4:

3/24/2009

DTW in augers = 34.38 ft bgs.

Will not advance borehole deeper.

Begin drilling using 8" ID H.S.A., very slow drilling 5' bgs.

8" ID H.S.A.s advance to 20' bgs.

3/26/2009

DTW 38.70' bgs.

Air Rotary from 20' bgs to 60' bgs due to Auger Refusal.

NFN

Description of Well:

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

362196.FI.ZZ.01 Sheet   2   of   2CGW1MW07

Page 4 of 14



PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW08 Sheet 1 of 2

WELL COMPLETION DIAGRAM

PROJECT : SI/ESI Former VNTR LOCATION VE-SWMU-1 DATE:  4/1/09 - 4/6/09

WATER LEVEL :  25.20' BTOC (5/22/09) DATE/TIME

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type
a) concrete pad dimensions

4- Dia./type of well casing

5- Screen slot size

3' x 3' w/ 1 (one) bollard

0.010" slot size.

2" diameter PVC schedule 40.

Stickup

21.60 ft AMSL

24.06 ft  AMSL

DRILLING CONTRACTOR :  Jaca and Sierra  

DRILLING METHOD AND EQUIPMENT USED :  13-61 Ford Drill Rig/ T4 Air Rotary w/ 6" head 

End:  4/6/09  1656   LOGGER :  R. Fields  Start:  1510 4/1/09

70'

2

53'

3

1

8

4

6"

6- Type screen filter
a) Quantity used

7- Type of seal
a) Quantity used

8- Grout
a) Grout mix used
b) Method of placement
c) Vol. of well casing grout

Development method

Purged Volume

Comments: 

Casing Height (#2 - #1) : 2.33 ft

8x47lb. cem.,1/3x50lb. super gel x,35 gal. 
water

BTOC: Below Top of Casing

Completed Pad Install (Date/Time):

Completed Well Development (Date/Time):  5/19/09  1750

Completed Grouting Well (Date/Time):

Well Depth(BTOC):  71.30' (5/22/09)

Tremmie pipe from bottom, up.   

Surge block and submersible pump

108 gallons

20-30 clean sand

Bentonite chips

6"

70'

71.40

10'

2

53'

2'

3

1

8

7

4

5

6

3'

6"

6"

Page 5 of 14



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR LOCATION :   VE-SWMU-1 DATE:  4/3/09  - 4/6/09

SOP(s) used (refer to SOP log)?  All appropriate SOP's followed. 

Were all requirements of the SOP(s) (above) met?  Yes.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

362196.FI.ZZ.01 Sheet   2   of   2CGW1MW08

Page 6 of 14



PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW09 Sheet 1 of 2

WELL COMPLETION DIAGRAM

PROJECT : SI/ESI Former VNTR LOCATION VE-SWMU-1 DATE: 

WATER LEVEL : 32.34' BTOC (5/20/09) DATE/TIME   LOGGER :

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type
a) concrete pad dimensions

4- Dia./type of well casing

5- Screen slot size

3' x 3' x 6"

0.010" slot size.

2" diameter PVC schedule 40.

Stickup

21.60 ft AMSL

24.06 ft  AMSL

3/27/2009 - 4/1/09

DRILLING CONTRACTOR : Jaca and Szerra

DRILLING METHOD AND EQUIPMENT USED : 8" HAS 13-61 Drill Rig, Air Rotary

A. LunaEnd:  1004 4/1/09Start:  0950 3/27/09

65'

2

48'

3

1

8

4

6"

6- Type screen filter
a) Quantity used

7- Type of seal
a) Quantity used

8- Grout
a) Grout mix used
b) Method of placement
c) Vol. of well casing grout

Development method

Purged Volume

Comments: 

Casing Height (#2 - #1) : 2.54 ft

8x47lb. cem.,1/3x50lb. super gel x,35 gal. 
water

BTOC: Below Top of Casing

Completed Pad Install (Date/Time):  4/02/09

Completed Well Development (Date/Time):  5/17/09  1349

Completed Grouting Well (Date/Time):  4/01/09

Well Depth(BTOC):  65.94' (5/20/09)

TREMIE

Surge block and submersible pump

112 gallons

3 x 5gal buckets

20-30 clean sand

Bentonite chips

9 x 50lb. 

6"

65'

66.10'

10'

2

48'

3'

3

1

8

7

4

5

6

3'

6"

6"

Page 7 of 14



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR LOCATION :   VE-SWMU-1 DATE:  3/27/2009 - 4/1/09

SOP(s) used (refer to SOP log)? All appropriate SOP's were followed.

Were all requirements of the SOP(s) (above) met? Yes.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

362196.FI.ZZ.01 Sheet   2   of   2CGW1MW09

Page 8 of 14



PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW10 Sheet 1 of 2

WELL COMPLETION DIAGRAM

PROJECT : SI/ESI Former VNTR LOCATION VE-SWMU-1 DATE:  4/30/09 - 5/6/09

WATER LEVEL :  12.71' BTOC (5/18/09) DATE/TIME

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type
a) concrete pad dimensions

4- Dia./type of well casing

5- Screen slot size

DRILLING CONTRACTOR :  Jaca & Sierra 

DRILLING METHOD AND EQUIPMENT USED :  2" splitspoon sampler/ 2-1/4" ID HSA/ 8" ID HSA 

End:  5/6/09Start:  4/30/09 1405   LOGGER :  R. Fields/ E. Barclay  

2" diameter PVC schedule 40.

Stick-up

21.60 ft AMSL

24.06 ft  AMSL

3' x 3' x 4"

0.010" slot size.

51'

2

34.8'

3

1

8

4

4"

30"

6- Type screen filter
a) Quantity used

7- Type of seal
a) Quantity used

8- Grout
a) Grout mix used
b) Method of placement
c) Vol. of well casing grout

Development method

Purged Volume

Comments: 

Casing Height (#2 - #1) : 2.45 ft

20-30 morie sand

3/8" bentonite pellets

10 x 50lb. bags

Well Depth(BTOC):  52.61' (5/18/09)

111 gallons

BTOC: Below Top of Casing

Surge block and submersible pump

35 gallons water
tremmied 

Completed Pad Install (Date/Time):

Completed Well Development (Date/Time):5/15/09  1033

Completed Grouting Well (Date/Time):  5/5/09  1655

3 x 5-gal.

8 x 47-lb. cement/ 1/3 x 50lb. super gel X, 

51'

52.60

10'

2

34.8'

2'

3

1

8

7

4

5

6

2.2'

4"

6"

30"

12" OD 0-39' bgs  (8" ID HSA)
8" ID 39-51' bgs (7-1/2 Air Rotary)

Page 9 of 14



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR LOCATION :   VE-SWMU-1 DATE:  4/30/09 - 5/6/09

SOP(s) used (refer to SOP log)?  

Were all requirements of the SOP(s) (above) met?

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

362196.FI.ZZ.01 Sheet   2   of   2CGW1MW10

Summary:  Splitspoon sampled using 2" SS splitspoon sample with 2-1/4" ID HSA down to 42' bgs, detected water, let sit for 15 minutes DTW= 36.85' bgs, TD of 

borehole= 41.2' bgs.  Over the period of an hour and 12 minutes the water rose to ~31.1 bgs.  Decide that the well will be screened between 39 to 49' bgs.  Used 8"

ID HSA down to ~39' bgs (12" OD borehole).  Air rotary from 39' bgs to depth at 51' bgs using 7-1/2", backfill borehole 2' of sand.  Used 10' of sch. 40 pvc, 0.010" slot,

brought filter pack up to 37' bgs, bentonite seal (top) at 34.8' bgs.

Grout Mixture:  8 x 47lb. cement (cemento San Juan)

                             1/3 x 50lb. bag Super Gel X (Cetco)

                             35 gallons of water

Used:  10 x 50lb.  20-30 sand 

                3 x 5-gal.  3/8" Bentonite pellets

Page 10 of 14



PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW11 Sheet 1 of 2

WELL COMPLETION DIAGRAM

PROJECT : SI/ESI Former VNTR LOCATION VE-SWMU-1 DATE:  4/28/09 - 4/30/09

WATER LEVEL :  17.05' BTOC (5/12/09) DATE/TIME

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type
a) concrete pad dimensions

4- Dia./type of well casing

5- Screen slot size

DRILLING CONTRACTOR :  Jaca & Sierra 

DRILLING METHOD AND EQUIPMENT USED :  B-61 HSA Rig/ 2" SS Splitspoon & 2-1/4" ID HSA & 8" ID HSA 

End:  4/30/09  1200Start:  4/28/09  0830   LOGGER :  E. Barclay/ R. Fields  

2" diameter PVC schedule 40.

Stick-up

21.60 ft AMSL

24.06 ft  AMSL

3' x 3' x 6"

0.010" slot size.

29'

2

12'

3

1

8

4

6"

6- Type screen filter
a) Quantity used

7- Type of seal
a) Quantity used

8- Grout
a) Grout mix used
b) Method of placement
c) Vol. of well casing grout

Development method

Purged Volume

Comments: 

Casing Height (#2 - #1) : 2.44 ft

20-30 clean sand

3/8" bentonite pellets

19 x 50lb. bags

Well Depth(BTOC):  30.50' (5/12/09)

160 gallons

BTOC: Below Top of Casing

Surge block and submersible pump

35 gallons water
Tremie

Completed Pad Install (Date/Time):  4/30/09  1200

Completed Well Development (Date/Time): 5/8/09  1534

Completed Grouting Well (Date/Time):  4/29/09  1600

3 x 5-gal. buckets

8 x 47lb. cement/ 1/3 50lb. bag Super Gel 

12" (8" ID HSA)

29'

30.57

10

2

12'

2'

3

1

8

7

4

5

6

3'

6"

6"

Page 11 of 14



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR LOCATION :   VE-SWMU-1 DATE:  4/28/09 - 4/30/09 

SOP(s) used (refer to SOP log)?

Were all requirements of the SOP(s) (above) met?  Yes.

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

362196.FI.ZZ.01 Sheet   2   of   2CGW1MW11

Note:  MW-11 - Splitspooned sampled using 2" SS Splitspoon Sampler and 2-1/4" ID HSA down to ~20' bgs, detected water at ~19' bgs.  Let the borehole sit for 

~20 minutes, borehole made ~4' of water.  Let sit for duration while at lunch DTW~11.5.  Discuss with K. Butler regarding screen interval (17.27' bgs).  Drilled down to

~29' bgs, backfilled with sand 2', set screen at 27' bgs, raised filter pack up to ~2' above screen.  Added bentonite seal up to ~12' bgs (3' seal), grouted to surface.

Well was installed in a 12" borehole due to using 8" ID HSA from surface to depth.

Concrete Mixture:     8 x 47lb. bag cemet (Cemento San Juan)

                                       1/3 x 50lb. bag Super Gel X (Cetco)

                                       35 gallons of water

Page 12 of 14



PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW13 Sheet 1 of 2

WELL COMPLETION DIAGRAM

PROJECT : SI/ESI Former VNTR LOCATION VE-SWMU-1 DATE:  5/7/09 - 5/12/09 

WATER LEVEL : 42.45' BTOC (5/20/09) DATE/TIME

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type
a) concrete pad dimensions

4- Dia./type of well casing

5- Screen slot size

DRILLING CONTRACTOR :  Jaca & Sierra 

DRILLING METHOD AND EQUIPMENT USED :  2-1/4" ID HSA, 2" Splitspoon Sampler, 8" ID HSA, 7-1/2" Air rotary bit 

End: 5/12/09   LOGGER :  R. Fields  Start:  5/7/09 0800

2" diameter PVC schedule 40.

Stick-up

21.60 ft AMSL

24.06 ft  AMSL

0.010" slot size.

36" x 36" x 6"

62'

2

38.5'

3

1

8

4

6"

6- Type screen filter
a) Quantity used

7- Type of seal
a) Quantity used

8- Grout
a) Grout mix used
b) Method of placement
c) Vol. of well casing grout

Development method

Purged Volume

Comments: 

Casing Height (#2 - #1) : 2.62 ft

20-30 (morie sand)

3/8" bentonite pellets

17 x 50lb.

(Cetco), 35 gal. water
8 x 47lb. cement, 1/3 x 50lb. bag Super Gel X

Completed Well Development (Date/Time): 5-15-09  1555

Completed Grouting Well (Date/Time):  5/12/09

Well Depth(BTOC):  57.80' (5/20/09)

Tremmie

Surge block and submersible pump

49 gallons

BTOC: Below Top of Casing

Completed Pad Install (Date/Time):

12" Dia. from 0-12' bgs
7-1/2 Dia. from 12-62' bgs

62'

57.8'

10'

2

38.5'

2'

3

1

8

7

4

5

6

4.5'

6"

6"

Page 13 of 14



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR LOCATION :   VE-SWMU-1 DATE:  5/7/09 - 5/12/09  

SOP(s) used (refer to SOP log)?

Were all requirements of the SOP(s) (above) met?

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

362196.FI.ZZ.01 Sheet   2   of   2CGW1MW13

Summary:  Split spoon sampled (2' splitspoon) down to 38' bgs, using 2-1/4" ID HSA.  Hit refusal for 2-1/4" ID HSA at 38' bgs.  Tripped out, went down with 8" ID HSA 

to ~13' bgs. (5' x 3 augers with 2' above ground), then started drilling with 7-1/2" air rotary bit, got to approx. 50' bgs. noticed rock cuttings with moisture, driller took 

rods down to ~ 62' bgs, let sit for about 10 minutes, plenty of water blown out of borehole.  Came back on Monday 5/11/09 down well video, evidence of water at 47'

bgs.  Decide to screen (5/12/09) well from 45 to 55' bgs.  Borehole collapse 62-60 feet bgs.  Backfilled borehole from 60' bgs to 55' bgs with filter pack sand, set well, 

brought filter pack 2 feet above screen.  Top of bentonite at ~ 38.5 bgs., grout to surface, protective casing installed.  R. Fields 5/12/09

Page 14 of 14



PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 EPI04-MW06 Sheet 1 of 2

WELL COMPLETION DIAGRAM

PROJECT : SI/ESI Former VNTR LOCATION VE-PI-4 DATE: 

WATER LEVEL : 42.44' BTOC (3/26/09) DATE/TIME Start: 3/12/09  1040   LOGGER : 

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type

a) concrete pad dimensions

4- Dia./type of well casing

5- Screen slot size

3'x3'x6"

0.010" slot size.

2" diameter PVC schedule 40.

Flush-mount

37.60 ft AMSL (Survey Report June 2009)

40.06 ft AMSL (Survey Report June 2009)

3/12/2009

DRILLING CONTRACTOR :   Jaca & Sierra, Inc.

DRILLING METHOD AND EQUIPMENT USED :   Auger Rig, Air Rotary Rig (T-4)

M. YoungEnd:3/13/09 0950

50'

2

34'

3

1

8

4

0.5'

2.89

6- Type screen filter

a) Quantity used

7- Type of seal

a) Quantity used

8- Grout

a) Grout mix used

b) Method of placement

c) Vol. of well casing grout

Development method

Purge Volume

Comments: 

Casing Height (#2 - #1) : 2.34 ft

BTOC: Below Top of Casing

Completed Pad Install (Date/Time):  03/13/09; 0950

Portland Cement / Gel ex mix

Completed Well Development (Date/Time): 3/18/09; 0921

Completed Grouting Well (Date/Time):  03/12/09; 1515

Well Depth(BTOC):  53.04 ft  (3/26/09)

Tremie Pipe

40ea 47lb bags PC/2ea 50lb bags Gr

~140 gallons

30 gallons

Surge Block and Pumping

20-30 Sand

PelPlug 3/8" Bentonite Chips

6ea - 50lb bags

3ea 5-gallon buckets

6"

50'

52.89'

10'

2

34'

2'

3

1

8

7

4

5

6

3'

0.5'

0.45'

2.89

Page 1 of 4



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR LOCATION :   VE-PI-4 DATE:  3/12/2009

SOP(s) used (refer toESI/SI Former VNTR

All appropriate SOPs followed

Were all requirements of the SOP(s) (above) met?  Yes

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

362196.FI.ZZ.01 Sheet   2   of   2EPI04-MW06

Page 2 of 4



PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 EPI04-MW07 Sheet 1 of 2

WELL COMPLETION DIAGRAM

PROJECT : SI/ESI Former VNTR LOCATION VE-PI-4 DATE: 

WATER LEVEL : 32.21 ft BTOC (4/3/09) DATE/TIME Start:  03/16/09 1440   LOGGER :

1- Ground elevation at well

2- Top of casing elevation

3- Wellhead protection cover type
a) concrete pad dimensions

4- Dia./type of well casing

5- Screen slot size

3/16/2009

DRILLING CONTRACTOR :  Jaca and Sierra Inc.

DRILLING METHOD AND EQUIPMENT USED :  Hollow Stem Auger Rig

Carol PetersonEnd: 3/18/09  0927

2" diameter PVC schedule 40.

Flush-mount

27.13 ft AMSL (Survey Report June 2009)

29.74 ft AMSL (Survey Report June 2009)

0.010" slot size.

3'x3'x6"  (LxWxH)

39'

2

23'

3

1

8

4

6"

3.0'

6- Type screen filter
a) Quantity used

7- Type of seal
a) Quantity used

8- Grout
a) Grout mix used
b) Method of placement
c) Vol. of well casing grout

Development method

Purge Volume

Comments: 

Casing Height (#2 - #1) :   2.61 ft 

3.5  five gallon buckets

Portland Cement Type I 47# bags
Gelex Bentonite mix 50# bags

20-30 Sand (Standard Sand & Silica Co)

PEL Plug 3/8" Bentonite Chips

14 1/2 ea 50lb bags

Completed Well Development (Date/Time):  3/31/09; 1015

Completed Grouting Well (Date/Time):  03/18/09; 0927

Well Depth(BTOC):  42.43 ft (4/3/09)

Tremie Pipe
3bags (141lbs) Portland
1.2 (60lbs) GelX Bentonite

Surge Block and Pumping

80 gallons

BTOC: Below Top of Casing

Completed Pad Install (Date/Time):  03/19/09; 0830

8"

39'

42'

10'

2

23'

2'

3

1

8

7

4

5

6

3'

6"

4.5"

3.0'

Page 3 of 4



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR LOCATION :   VE-PI-4 DATE:  3/18/2009

SOP(s) used (refer toESI/SI Former VNTR

All appropriate SOPs followed

Were all requirements of the SOP(s) (above) met?  Yes

Change 4 bollards to 2 bollards

Change 2' seal to 3' seal

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

362196.FI.ZZ.01 Sheet   2   of   2EPI04-MW07

Page 4 of 4



PROJECT NUMBER WELL NUMBER

362196 FI ZZ 01 SHEET 1 OF 2VECG MW01362196.FI.ZZ.01 SHEET     1    OF 2VECG-MW01

WELL COMPLETION DIAGRAMWELL COMPLETION DIAGRAM

PROJECT : SI/ESI Former VNTR LOCATION : VE-CG DATE: 3/4/09 - 3/11/09PROJECT : SI/ESI Former VNTR LOCATION : VE-CG DATE: 3/4/09 - 3/11/09
DRILLING CONTRACTOR : Jaca and Sierra IncDRILLING CONTRACTOR : Jaca and Sierra, Inc.
DRILLING METHOD AND EQUIPMENT USED : Hollow stem auger and Air rotary

E d 3/11/09
DRILLING METHOD AND EQUIPMENT USED : Hollow stem auger and Air rotary
WATER LEVEL 45 76 ft BTOC (4/1/09) DATE/TIME St t 3/4/09 LOGGER M l i YEnd: 3/11/09WATER LEVEL :  45.76 ft BTOC (4/1/09) DATE/TIME Start:  3/4/09 LOGGER: Melanie Young

3

3b 2 1 1- Ground elevation at well 52.90 ft AMSL3b 2 1 1 Ground elevation at well 52.90 ft AMSL

2- Top of casing elevation 52.95 ft AMSL2- Top of casing elevation 52.95 ft AMSL

3a 8 3- Wellhead protection cover type Flush mount3a 8 3- Wellhead protection cover type
a) drain tube?

Flush mount
NAa) drain tube?

b) concrete pad dimensions
NA
3 x 3 x 6b) concrete pad dimensions

43'

3 x 3 x 6

4 Di /t f ll i
43'

2" di t PVC4- Dia./type of well casing
S
2" diamter PVC

48' Schedule 40

5- Type/slot/size of screen51' 0.010"yp

77
61' 6- Type screen filter 20-30 sand61 6- Type screen filter

4 a) Quantity used 9- 50lb bags
20-30 sand

4 a) Quantity used 9- 50lb bags

7 Type of seal PelPlug 3/8 Bentonite Chips7- Type of seal
a) Quantity used 1 5gal bucket

PelPlug 3/8 Bentonite Chips
a) Quantity used 1- 5gal bucket

5 8 G5 8- Grout
a) Grout mix used Portland Cement/ Gel-ex
b) Method of placement Tremie Pipe) p
c) Vol. of well casing grout

p
45 bags (50lb) P.C./ 2 G.E. (5lb bag)  ~122 gallons) g g g ( ) ( g) g

Development method Surge Block and PumpingDevelopment method
610'

Surge Block and Pumping
6

Development time

10

1 hr 41 minDevelopment time
Development date and time 3/17/09 0757

1 hr 41 min
Development date and time

Estimated purge volume

3/17/09  0757

27 gallonsEstimated purge volume 27 gallons

C tComments: 

Completed Grouting Well (Date/Time): 3/10/09p g ( )

Completed Pad Install (Date/Time): 3/11/094.5" p ( )

Threaded End CapThreaded End Cap
Completed Well Development (Date/Time): 3/17/2009; 0938Completed Well Development (Date/Time): 3/17/2009; 0938

6"

Well Depth(BTOC): 62 04 ft (4/1/09)

6

Well Depth(BTOC):  62.04 ft (4/1/09)

Casing Height (#2 #1) : 0 05 ftCasing Height (#2 - #1) :   0.05 ft 

Ballard location: Across streetBallard location: Across street

BTOC: Below Top of CasingBTOC: Below Top of Casing

Melanie Young Date: 3/11/2009Sampler Signature: Melanie Young Date: 3/11/2009Sampler Signature:

3-VECG_WellCompletionDiagrams_MW01-MW02_QC_KB.xls xxxxxx.xx.xx



PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 SHEET   2 OF    2

PROJECT : SI/ESI Former VNTR LOCATION :   VE-CG DATE:  3/4/09 - 3/11/2009

SOP(s) used (refer to SOP log)? All SOP's followed as per John.

Were all requirements of the SOP(s) (above) met?

3 feet of sand above the screen and 5 feet of bentonite seal was used in well construction Only one type of sand was used (Monitoring well completion exception)

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

VECG-MW01

3 feet of sand above the screen and 5 feet of bentonite seal was used in well construction. Only one type of sand was used (Monitoring well completion exception).  

Drillers placed what was thought to be the correct amount of sand and bentonite (were measuring as they were dumping), however both amounts were 

overestimated. Elias Losada contacted Hector Rodriquez (both Jaca and Sierra, Inc. employees). Hector contacted John S. and Melanie Y.  John S. contacted Kenji B.  

Change to original SOP was deemed OK.

Page 1 of 1



PROJECT NUMBER WELL NUMBER

362196 FI ZZ 01 SHEET 1 OF 2VECG MW02362196.FI.ZZ.01 SHEET     1    OF 2VECG-MW02

WELL COMPLETION DIAGRAMWELL COMPLETION DIAGRAM

PROJECT : SI/ESI Former VNTR LOCATION : VE-CG DATE: 2/27/09 - 3/4/2009PROJECT : SI/ESI Former VNTR LOCATION : VE-CG DATE: 2/27/09 -  3/4/2009
DRILLING CONTRACTOR : JACA & Sierra IncDRILLING CONTRACTOR :  JACA & Sierra, Inc.
DRILLING METHOD AND EQUIPMENT USED : Hollow stem auger T 4 Air Rotary

E d 3/4/2009
DRILLING METHOD AND EQUIPMENT USED : Hollow stem auger, T-4 Air Rotary
WATER LEVEL : 47 92' BTOC DATE/TIME St t 2/27/09 LOGGER M l i YEnd: 3/4/2009WATER LEVEL : 47.92' BTOC DATE/TIME Start:2/27/09 LOGGER: Melanie Young

3

3b 2 1 1- Ground elevation at well 52.90 ft AMSL3b 2 1 1 Ground elevation at well 52.90 ft AMSL

2- Top of casing elevation 52.95 ft AMSL2- Top of casing elevation 52.95 ft AMSL

3a 83a 8
3 Wellhead protection cover type Flush Mount3- Wellhead protection cover type

a) drain tube? N/A
Flush Mount

a) drain tube?
b) concrete pad dimensions

N/A

40' 3'x3'x6"b) concrete pad dimensions
) l ti d t /ti 3/3/2009 / 1420

40' 3'x3'x6"
c) completion date/time 3/3/2009 / 1420

43'
4-  Dia./type of well casing 2" diameter PVC

Schedule 4045'

7 5- Type/slot/size of screen 0.010"-2" dia PVC Schedule 407 5 Type/slot/size of screen
55'

0.010 2  dia PVC Schedule 40
55

44
6- Type screen filter 20/30 SAND6- Type screen filter

a) Quantity used eleven 50 lbs bags
20/30 SAND

a) Quantity used eleven -50 lbs bags

7 T f l P l Pl ™ 3/8 B t iit hi7- Type of seal
5 ) Q i d ll b k

Pel Plug ™ 3/8 Bentoniite chips
5 a) Quantity used two-5 gallon buckes

8- Grout
a) Grout mix used per hand Cement/Gel-ex)
b) Method of placement

p
Tremie pipeb) Method of placement

c) Vol. of well casing grout 51-47#bgs P.C. (≈1335 gallons)/three-50# bags Gel-ex
Tremie pipe

c) Vol. of well casing grout
6 d) Date/Time completed10'

51 47#bgs P.C. ( 1335 gallons)/three 50# bags Gel ex

3/3/2009 / 14206 d) Date/Time completed10 3/3/2009 / 1420

Development method Surge Block and PumpingDevelopment method Surge Block and Pumping

Total development time 1 hr 23 minTotal development time
D l t d t d ti 3/16/09 1555

1 hr 23 min
Development date and time 3/16/09  1555

Estimated purge volume 11.2 gallonsp g g

Comments: 4.5"

Threaded End CapThreaded End Cap
Completed Grouting Well (Date/Time): 3/3/09; 1420Completed Grouting Well (Date/Time): 3/3/09; 1420

0.5' *

Completed Pad Install (Date/Time): 3/4/09; 1000

0.5  

Completed Pad Install (Date/Time): 3/4/09; 1000

Completed Well Development (Date/Time): 3/16/09; 1718Completed Well Development (Date/Time): 3/16/09; 1718

W ll D th(BTOC) 56 34 ft (4/1/09)Well Depth(BTOC): 56.34 ft (4/1/09)

Casing Height (#2 - #1) :   0.11 ft

Ballard Location: across Roada a d oca o ac oss oad

BTOC: Below Top of CasingBTOC: Below Top of Casing

Date: 3/4/2009Sampler Signature: Melanie Young Date: 3/4/2009Sampler Signature: Melanie Young

3-VECG_WellCompletionDiagrams_MW01-MW02_QC_KB.xls xxxxxx.xx.xx



PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 VECG-MW02 SHEET   2 OF    2

PROJECT : SI/ESI Former VNTR LOCATION :   VE-CG DATE:  2/27/09 - 3/4/2009

SOP(s) used (refer to SOP log)?

Were all requirements of the SOP(s) (above) met?

Diagram to explain diameters of well:

Auger

Stabilizer

Bit

Water Level

NOTES

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

All appropriate SOP's followed

instead of 1' thickness of finer sand on 2' coarse sand, 3' bentonite seal will be used.

JACA & Sierra, Inc. Drilling contractor had sand different to that in SOP.  Kenji spoke with John Swenfurth about issue.  Sand will be placed 2' above screen
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SHEET   1  of 4

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

0940 3.0 38.23 >1000 28.18 7.28 3180 silty

0945 6.0 53.16 >1000 28.18 7.31 3182 silty

0950 9.0 53.99 >1000 27.78 7.55 3177 silty

0955 12.0 54.45 >1000 28.01 7.80 3160 silty

1040 15 51.29 >1000 28.31 7.35 3209

1045 18 50.59 >1000 29.01 6.91 3242

1050 21 50.71 >1000 28.49 7.07 3192

1055 21.5 50.74 >1000 28.01 7.01 3190

1100 23 50.89 >1000 27.97 6.98 3196

TOTAL QUANTITY OF WATER DISCHARGED:  125

DISPOSITION OF DISCHARGE WATER:  silty-transparent  

LOCATION :  VE-SWMU-1

DEVELOPMENT METHOD AND EQUIPMENT USED :  Monsoon Pump and Surge Block 

Comments

START Date/Time: 5/14/09 0930 END Date/Time:5/15/09  1852

MAXIMUM DRAWDOWN DURING PUMPING:  dry

START WATER LEVELS :  23.31'BTOC   LOGGER :  M. Anderson  

TOTAL DEPTH OF WELL:  59.43' BTOC

RANGE AND AVERAGE DISCHARGE RATE:  0.6-0.1 gal/min;  0.25 gal/min 

Well purged dry - recharge then surge

PROJECT NUMBER

362196.FI.ZZ.01
WELL NUMBER

CGW1MW06

DATE:  5/14/09 - 5/15/09

DEVELOPMENT CONTRACTOR :  CH2M HILL 

1100 23 50.89 >1000 27.97 6.98 3196

1105 24 52.18 >1000 27.89 7.01 3179

1110 25 54.73 >1000 27.95 7.02 3154

1115 27 56.01 >1000 27.99 7.06 3166

1120 28 57.12 >1000 28.05 7.08 3160

1125 29 58.29 >1000 28.16 6.99 3187

1130

1150 31 52.45 475 28.01 6.89 3233

1155

1300 34 29.35 >1000 28.76 7.02 3180

1305 37 43.18 >1000 28.82 7.09 3174

1310 40 52.59 >1000 28.78 7.01 3179

1315 43 53.99 >1000 28.87 7.08 3170

1320 44 54.82 >1000 28.51 7.06 3181

1325 45 56.01 >1000 28.05 6.92 3182

1330

1340 47 52.55 >1000 27.67 6.99 3214

1345 48 53.12 >1000 27.61 6.94 3230

1350 49 53.72 >1000 27.65 6.98 3203

1355 52 53.90 >1000 28.28 6.93 3224

1400 53 54.12 >1000 27.89 6.92 3218

1515 56 55.12 >1000 28.91 7.28 3240

1520 59 53.12 >1000 27.79 7.07 3194

1540 60 42.79 >1000 27.70 7.01 3179

1545 64 54.18 >1000 27.69 6.99 3190

1555 67 45.79 >1000 27.53 6.96 3206

1600 70 56.80 680 27.51 6.94 3220

Pump off - recharge then surge

Dump water

Pump off - recharge

Pump off - recharge well

Pump off - recharge

Pump off - recharge
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SHEET   2  of 4

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

1605 73 53.99 329 27.96 7.00 3246

1610 75 54.02 191 28.08 6.98 3248

1615 77 54.96 64.1 27.75 7.13 3220

1617 78 54.46 41.2 28.00 7.12 3219

1620 79 54.73 47.3 27.80 7.16 3193

1623 79 54.25 62.6 27.75 7.14 3215

1650 80 54.45 533.00 27.45 7.14 3177

1655 81 54.46 310 27.92 7.09 3193

1700 82 54.31 259 28.21 7.05 3229

1705 83 54.27 98.3 28.34 7.09 3227

1710 84 54.33 88.7 28.81 7.14 3244

1715 85 53.37 63.1 28.82 7.07 3246

1720 86 52.98 29.3 28.47 7.12 3248

1725 87 52.99 36.3 28.59 7.04 3247

1730 88 52.10 23.5 28.18 7.00 3230

1735 89 52.19 29.7 28.36 7.12 3229

1740 90 52.18 14.3 28.20 7.10 3213

DATE:  5/14/09 -5/15/09

Comments

PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW06

LOCATION :  VE-SWMU-1

Pump off - Recharge

1740 90 52.18 14.3 28.20 7.10 3213

1745 91 52.23 19.6 28.09 7.08 3227

1750 92 52.15 19.1 28.77 7.11 3240

1755 92 52.19 20.4 28.09 7.03 3226

5/15/09

1622

1634

1641 +6.0 48.90 >1000 28.23 6.99 3362

1644 +7.0 49.21 >1000 28.17 6.97 3381

1648 +8.0 49.60 >1000 28.30 6.94 3330

1652 +9.0 49.85 427 28.06 6.96 3330

1655 +10.0 50.25 503 27.91 6.94 3316

1658 +11.0 50.24 439 27.88 6.96 3324

1703 +12.0 49.97 497 27.78 6.96 3333

1707 +13.0 50.35 272 27.81 6.95 3341

1711 +14.0 50.18 229 27.79 6.92 3316

1715 +15.0 50.27 181 27.88 6.95 3301

1720 +16.0 50.21 156 27.90 6.96 3329

1730 +18.0 49.56 300 27.93 6.99 3317

1739 +20.0 49.84 91.5 28.14 6.97 3326

1746 +22.0 50.07 39.9 27.99 6.97 3321

1755 +24.0 50.37 32.1 27.96 6.99 3318

1802 +26.0 50.46 43.6 27.90 6.97 3319

1806 +28.0 50.52 24.1 28.00 6.99 3318

1810 +29.0 50.60 26.1 27.99 6.98 3307

1815 +29.5 50.47 19.6 27.96 6.99 3321

1819 +29.5 49.88 15.9 27.90 6.99 3314

1822 +30.0 48.99 16.9 28.00 6.99 3307

1828 +30.5 45.68 11.9 28.02 6.99 3321

1833 +31.0 44.50 9.89 28.10 6.99 3331

Pump On

Surge Well
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SHEET   3  of 4

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water
Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

1833 31.0 44.50 9.89 28.10 6.99 3331

1838 31.5 42.55 7.17 28.07 6.99 3347

1843 32.0 41.80 4.87 28.11 6.99 3341

1847 32.5 41.08 3.91 28.01 6.99 3337

1852 33.0 40.71 4.17 28.09 6.99 3331

Development Complete

LOCATION :  VE-SWMU-1 DATE:  5/14/09 - 5/15/09

Comments

PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW06
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PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW06 SHEET   4 OF    4

PROJECT :  SI/ESI Former VNTR DATE:  5/14/09 - 5/15/09  

NOTES
LOCATION :  VE-SWMU-1

SOP(s) used (refer to SOPs in back of this log)?  D-1, D-2, D4

Were all requirements of the SOP(s) (above) met?  See Below.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Only available equipment was a Monsoon pump.  We were able to attain excellent results. 
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SHEET   1  of  3

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

1020

1040

1057 3.0 38.60 >1000 27.41 7.56 3584

1100 5.0 40.20 109 27.33 7.36 3085

1105

5/5/09 1100

1105 ----- 32.17 ----- ----- ----- -----

1110

1115

1120 6 0 37 70

DATE:  5/4/09 - 5/11/09

DEVELOPMENT CONTRACTOR :  CH2M HILL  

LOCATION :  VE-SWMU-1

DEVELOPMENT METHOD AND EQUIPMENT USED :  Surge Block and Geo Sub pump, Dual Geo-squirt 

PROJECT NUMBER

362196.FI.ZZ.01
WELL NUMBER

CGW1MW07

START DateTime:5/4/09 1017 END Date/Time: 5/11/09 1443

MAXIMUM DRAWDOWN DURING PUMPING:  (44.55 BTOC)  14.03 ft.

START WATER LEVELS :  30.52' BTOC   LOGGER :  Juan Acaron  

TOTAL DEPTH OF WELL:  61.30' BTOC

RANGE AND AVERAGE DISCHARGE RATE:  0.25-0.75 gal/min;  0.5 gal/min 

TOTAL QUANTITY OF WATER DISCHARGED:  71.0 gallons

DISPOSITION OF DISCHARGE WATER:  Cloudy, grayish color

Surge well with surge block

Pump on

Pump off due to wasp

Brown 

Lt. Grey

Comments

Set up on well

Surge well with surge block

Pump on

1120 6.0 37.70 ----- ----- ----- -----

1125 9.0 39.81 933 26.77 7.26 3337

1130 11.0 39.61 347 27.87 7.23 3277

1135 14.0 40.30 195 27.84 7.24 3293

1140 16.0 39.72 97.7 27.94 7.30 3280

1145

1325

1340

1345 18.0 37.00 >1000 29.76 7.65 2610

1347

1352

1355 20.0 36.40 29.46 7.18 3262

1357

5/11/09 1000 30.62

1020

1108

1112 23.0 40.90 305 27.17 7.75 3677

1115 25.0 41.85 135 27.09 7.37 3616

1119 28.0 42.86 66.4 27.03 7.30 3598

1121

1138

1138 32.0 41.85 787 27.26 7.25 3568

1142 36.0 42.95 195 27.19 7.25 3565

1146 38.5 43.80 126 27.13 7.25 3553

1150 42.0 44.35 78.2 27.25 7.24 3544

1154 45.0 44.50 51.9 27.24 7.24 3541

1156

1209

1213 49.0 43.05 405 27.28 7.26 3530

1217 52.0 44.19 179 27.15 7.24 3527

Cloudy

Cloudy

Pump off (surge well)

Pump on

Pump off (surge well)

Pump on 

Cloudy (grey color)

Cloudy

Pump on

Pump off (stop purging water)

Surge well

Pump on (Geo squirt)

Pump on 

Pump off (dead battery)

Pump off (empty purge water)

Surge well
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SHEET   2  of  3

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

1221 44.5 44.55 124 27.20 7.24 3517

1225 57.0 44.13 30.8 27.25 7.23 3511

1226

1410

1414 60.0 53.35 65.3 28.26 7.35 3513

1418 62.0 37.20 48.3 27.44 7.30 3509

1422 63.0 38.17 31.6 27.37 7.31 3496

1426 65.0 38.27 31.2 27.29 7.26 3497

1430 66.0 36.75 9.10 27.51 7.20 3508

1434 68.0 38.17 4.87 27.41 7.22 3499

1438 70.0 38.01 4.17 27.48 7.21 3491

1442 71.0 38.21 4.01 27.61 7.21 3501

1443

Pump off (empty development water)

Pump on

Pump off

Clear

Clear

Slightly Cloudy

Comments

PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW07

LOCATION :  VE-SWMU-1 DATE:  5/4/09 - 5/11/09 
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PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW07 SHEET   3 OF    3

PROJECT :  SI/ESI Former VNTR DATE:  5/11/09   

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES
LOCATION :  VE-SWMU-1

SOP(s) used (refer to SOPs in back of this log)?   D-1, D-2, D-4

Were all requirements of the SOP(s) (above) met?  Yes.
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SHEET   1  of  3

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

1115

1130 12 41.45 920 27.65 6.95 4126

1135 24 42.35 126 27.31 6.97 4136

1140 36 42.19 59.5 27.28 6.93 4352

1145

1330 48 38.59 235 27.80 6.82 4540

1335 57 31.65 124 27.87 6.89 4517

1340 60 30.85 74.7 27.89 6.88 4517

1345 62 31.98 95.1 27.87 6.91 4542

1350 67 31 78 112 27 86 6 90 4531

Pump on

Pump off - Recharge to 25.35 ft. BTOC

DISPOSITION OF DISCHARGE WATER:  silty-transparent

Comments

Silty

DEVELOPMENT METHOD AND EQUIPMENT USED :  Surge Block and Whale Pump 

START Date/Time:5/19/09 1115 END Date/Time):5/19/09 1750

MAXIMUM DRAWDOWN DURING PUMPING:  19.51

START WATER LEVELS :  24.84' BTOC   LOGGER :  M. Anderson  

TOTAL DEPTH OF WELL:  71.3' BTOC

RANGE AND AVERAGE DISCHARGE RATE:  0.4-2.1 gal/min;  1.0 gal/min

TOTAL QUANTITY OF WATER DISCHARGED:  108 gal.

PROJECT NUMBER

362196.FI.ZZ.01
WELL NUMBER

CGW1MW08

DATE:  5/19/09 

DEVELOPMENT CONTRACTOR :  CH2M HILL  

LOCATION :  VE-SWMU-1

1350 67 31.78 112 27.86 6.90 4531

1355

1440

1450 77 33.80 263 27.87 6.89 4537

1455 80 34.01 34.5 27.95 6.92 4458

1500 82 29.08 22.1 27.85 6.90 4417

1505 83 27.15 15.8 27.80 6.89 4423

1510 84 27.23 45.8 27.91 6.89 4440

1515 84 27.18 56.7 28.19 6.89 4435

1520 84 26.11 17.8 28.20 6.91 4422

1525 85 26.08 27.3 28.21 6.92 4415

1530 86 33.12 123 28.14 6.95 4445

1535 87 38.04 84 28.07 6.89 4448

1620

1625 88 23.23 30.6 28.16 6.89 4398

1630 89 25.38 25.2 27.80 6.88 4318

1635 90 26.72 20.6 28.02 6.89 4334

1640 92 26.39 19.9 27.92 6.92 4309

1645 93 25.71 19.5 27.85 6.90 4321

1650 94 25.61 11.3 29.91 6.92 4328

1655 95 25.50 10.2 28.26 6.93 4330

1700 96 25.60 53.10 28.09 6.93 4321

1705 97 25.82 33.9 28.20 6.89 4319

1710 98 25.80 26.2 28.14 6.97 4315

1715 99 26.21 12.5 27.89 6.95 4332

1720 100 26.43 12.9 22.92 6.92 4326

1725 101 26.50 12.7 27.71 6.90 4324

1730 102 26.51 11.5 27.70 6.89 4325

1735 103 26.52 7.79 27.65 6.91 4308

1740 105 26.70 4.46 27.66 6.90 4320

Pump off - Recharge/ Dump water

Pump on @ 23.80 ft. BTOC

Pump on @ 23.50 ft. BTOC
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SHEET   2  of  3

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

1745 106 26.70 4.98 27.60 6.91 4319

1750 108 26.81 4.67 27.65 6.90 4315

LOCATION :  VE-SWMU-1 DATE:  5/19/09 

Comments

PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW08
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PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW08 SHEET   3 OF    3

PROJECT :  SI/ESI Former VNTR DATE:  5/19/09  

NOTES
LOCATION :  VE-SWMU-1

SOP(s) used (refer to SOPs in back of this log)?  D-1, D-2, D-4

Were all requirements of the SOP(s) (above) met?  See Below.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Daily available equipment was a Monsoon pump. We were able to achieve excellent results.
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SHEET   1  of  3

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

1702

1712

1718 5.0 32.74 >1000 27.33 7.11 2403

1724 10.0 32.88 >1000 27.28 7.08 2383

1727 13.0 32.88 1000 27.23 7.07 2383

1730 16.0 32.88 640 27.17 7.06 2384

1733 19.0 32.88 478 27.15 7.07 2386

1736 22.0 32.88 449 27.14 7.06 2385

1738 25.0 32.88 378 27.10 7.05 2386

1740 28 0 32 88 287 27 18 7 05 2385

Surge well

Pump on

Cloudy

PROJECT NUMBER

362196.FI.ZZ.01
WELL NUMBER

CGW1MW09

DATE:  5/15/09 -5/17/09

DEVELOPMENT CONTRACTOR :  CH2M HILL  

TOTAL DEPTH OF WELL:  65.94' BTOC

RANGE AND AVERAGE DISCHARGE RATE:  0.2-1.0 gal/min;  0.5 gal/min 

TOTAL QUANTITY OF WATER DISCHARGED:  112 gallons

DISPOSITION OF DISCHARGE WATER:  silty-transparent

LOCATION :  VE-SWMU-1

DEVELOPMENT METHOD AND EQUIPMENT USED :  Monsoon Pump and Surge Block 

Silty

Comments

START Date/Time:5/15/09 1702 END Date/Time:5/17/09 1349

MAXIMUM DRAWDOWN DURING PUMPING:  0.65 ft.

START WATER LEVELS :  32.23' BTOC   LOGGER :  Juan Acaron  

1740 28.0 32.88 287 27.18 7.05 2385

1741

1749

1757 33.0 32.88 >1000 27.03 7.05 2394

1800 36.0 32.88 720 27.09 7.03 2399

1803 39.0 32.88 438 27.11 7.04 2397

1806 42.0 32.87 286 27.07 7.06 2400

1809 45.0 32.82 305 27.13 7.08 2399

1814 48.0 32.75 224 27.18 7.07 2400

1819 51.0 32.68 151 27.08 7.07 2402

1824 54.0 32.74 98.7 27.15 7.06 2399

1825

1830

1833 57.0 32.88 >1000 27.05 7.04 2392

1836 60.0 32.92 590 27.08 7.05 2396

1839 63.0 32.90 334 27.07 7.03 2395

1842 66.0 32.90 260 27.08 7.04 2397

1845 69.0 32.80 221 27.04 7.05 2398

1848 72.0 32.70 193 27.13 7.07 2400

1853 74.0 32.60 290 27.30 7.04 2401

1855 75.0 32.60 309 27.28 7.05 2398

1858 76.0 32.60 271 27.22 7.06 2406

1859

5/17/09 1122

1134

1137 79.0 32.88 >1000 27.41 7.08 2423

1140 82.0 32.75 756 27.31 7.06 2409

1143 83.0 32.65 540 27.13 7.05 2404

1146 85.0 32.65 549 27.15 7.05 2403

1149 87.0 32.65 396 27.15 7.05 2402

Cloudy

Pump off (surge well)

Pump on

Pump on 

Surge Well

Cloudy

Stop pump (surge well)

Pump on

Pump off (leave site)

Slightly Cloudy

Slightly Cloudy
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SHEET   2  of  3

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

1152 88.5 32.52 455 27.26 7.06 2401

1155 90.0 32.51 504 27.27 7.08 2396

1158 91.0 32.52 467 27.18 7.07 2400

1201 92.0 32.52 494 27.04 7.06 2404

1204 93.0 32.51 404 27.22 7.07 2403

1207 94.0 32.51 365 27.16 7.07 2405

1210 95.0 32.51 339 27.23 7.07 2406

1211

1306

1314 98.0 32.45 47.5 27.75 7.09 2428

1318 99.0 32.44 29.6 27.39 7.08 2406

1321 100.0 32.44 16.9 27.17 7.08 2410

1324 101.0 32.44 13.7 27.33 7.08 2408

1327 102.0 32.44 11.9 27.26 7.07 2416

1331 104.0 32.44 10.2 27.25 7.07 2406

1334 106.0 32.44 7.23 27.25 7.07 2417

1338 108.0 32.44 5.17 27.37 7.06 2413

1342 110 0 32 44 4 81 27 18 7 07 2418

Pump on

LOCATION :  VE-SWMU-1

Pump off (empty development water)

DATE:  5/15/09 - 5/17/09 

Comments

362196.FI.ZZ.01 CGW1MW09
PROJECT NUMBER WELL NUMBER

1342 110.0 32.44 4.81 27.18 7.07 2418

1346 111.0 32.44 4.68 27.23 7.07 2410

1349 112.0 32.44 4.27 27.21 7.07 2409 Clear
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PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW09 SHEET   3 OF    3

PROJECT :  SI/ESI Former VNTR DATE:  5/15/09 - 5/17/09  

NOTES
LOCATION :  VE-SWMU-1

SOP(s) used (refer to SOPs in back of this log)?  D-1, D-2, D-4

Were all requirements of the SOP(s) (above) met?  See Below.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

Only available equipment was a Monsoon pump.  We were able to attain excellent results.
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SHEET   1  of  3

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

0805

0855

0900 6.0 43.50 >1000 27.81 8.12 5400

0906 12.0 47.20 >1000 27.28 6.96 5348

0912 16.0

0920

0932 25.0

0945 ----- 40.0 ----- ----- ----- -----

1003 ----- 30.0 ----- ----- ----- -----

1004

Pump on 

Pump off (well went dry). Will allow to recharge to 30ft.

Surge well

Pump off

Pump off

DISPOSITION OF DISCHARGE WATER:  chocolate milk to transparent

Surge well with surge block

Pump on 

Pump off (to clean pump)

Silty

Silty

Silty

DEVELOPMENT METHOD AND EQUIPMENT USED :  Surge Block and Geo Sub Dual Pump 

Comments

START Date/Time:5/14/09 0800 END Date/Time:5/15/09 1033

MAXIMUM DRAWDOWN DURING PUMPING:  dry

START WATER LEVELS :  12.89   LOGGER :  Juan Acaron  

TOTAL DEPTH OF WELL:  52.61' BTOC

RANGE AND AVERAGE DISCHARGE RATE:  2-0.1 gal/min;  0.75 gal/min 

TOTAL QUANTITY OF WATER DISCHARGED:  111 gal.

PROJECT NUMBER

362196.FI.ZZ.01
WELL NUMBER

CGW1MW10

DATE:  5/14/09 - 5/15/09

DEVELOPMENT CONTRACTOR :  CH2M HILL  

LOCATION :  VE-SWMU-1

1004

1009

1014 32.0 51.50 >1000 27.16 7.08 5346

1015

1026 ----- 40.0 ----- ----- ----- -----

1043 ----- 30.0 ----- ----- ----- -----

1044

1050 39.0 51.5 >1000 27.17 7.07 5365

1051

1105 ----- 40.0 ----- ----- ----- -----

1124 ----- 30.0 ----- ----- ----- -----

1125

1131 45.0 47.0 567 27.42 7.08 5329

1135 47.0 51.5 ----- ----- ----- -----

1136

1152 ----- 40.0 ----- ----- ----- -----

1213 ----- 30.0 ----- ----- ----- -----

1214

1219 50.5 42.0 419 27.49 6.98 5445

1222 52.0 45.5 195 27.64 6.90 5443

1224 53.0 47.0 351 27.60 6.94 5442

1231 56.0 50.0 >1000 27.64 7.02 5378

1232

1253 ----- 40.0 ----- ----- ----- -----

1316 ----- 30.0 ----- ----- ----- -----

1317

1321 59.0

1430

1433 66.0 38.0 438 27.65 7.17 5440

1435 68.0 45.20 221 27.78 7.14 5418

Pump off. Replace pump.

Pump on

Cloudy

Surge well

Pump on 

Pump off. Allow to recharge to 30ft.

Pump on 

Pump off. Allow to recharge to 30ft.

Pump on 

Pump off. Allow to recharge to 30ft.

Pump on 

Pump off. Allow to recharge to 30ft.

Pump on 

Pump off

Pump off

Pump off

Pump off

Cloudy

Pump off

Pump off

Silty

Pump off

Pump on

Silty
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SHEET   2  of  3

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

1437 70.0 49.00 184 27.31 7.14 5416

1439 71.0

1454 ----- 40.00 ----- ----- ----- ----- Pump off

1516 ----- 30.00 ----- ----- ----- ----- Pump off

1517

1524

1531 76.0 42.60 >1000 28.36 7.00 5414 Cloudy

1537 77.0 41.60 >1000 28.33 6.90 5430

1540 78.0 43.90 426 27.60 6.94 5431

1542 79.0 45.20 155 27.48 6.92 5404

1549 81.0 45.10 >1000 27.76 7.09 5437

1553 82.0 45.05 308 27.78 7.03 5407

1559 83.0 44.80 102 27.90 7.02 5397

1605 84.0 44.60 60.7 27.85 7.00 5406

1609 85.0 44.40 74.4 28.03 7.10 5399

1612 86.0 45.10 40.9 27.66 6.99 5401

1616 87.0 45.14 37.1 27.72 6.99 5391

1621 88 0 44 30 132 27 60 7 05 5413

Pump on

Pump off. Allow to recharge to 30 ft.

Surge well

LOCATION :  VE-SWMU-1 DATE:  5/14/09-5/15/09 

Comments

PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW10

1621 88.0 44.30 132 27.60 7.05 5413

1626 89.0 43.50 123 28.02 7.08 5381

1630 90.0 42.50 122 28.34 7.10 5401

1638 91.0 40.90 230 28.40 6.94 5421

1647 92.0 38.40 87.5 28.63 6.92 5441

1656 93.0 37.75 54.1 28.77 6.88 5436

1702 94.0 38.83 72.6 28.40 6.87 5421

1707 95.0 38.80 48.8 27.92 6.85 5416

1715 96.0 37.10 98.0 28.50 6.83 5412

1722 97.0 37.40 229 28.43 6.85 5418

1723

5/15/09 0854 ----- 13.78 ----- ----- ----- -----

0855

0900 99.0 20.47 375 28.18 6.88 5515 Cloudy

0905 100.0 20.96 200 28.83 6.86 5504

0909 101.0 21.43 91.0 29.07 6.85 5500

0914 102.0 21.73 43.8 29.07 6.87 5501

0920 103.0 21.52 30.2 29.19 6.85 5502

0925 104.0 21.45 34.9 29.32 6.90 5472

0934 104.5 21.43 38.4 29.27 6.88 5486

0940 105.0 21.60 776 29.00 6.87 5502 Cloudy

0947 105.5 21.65 118 29.21 6.89 5536

0952 106.0 21.99 42.8 29.34 6.87 5557

0958 107.0 22.73 12.5 29.08 6.90 5582

1003 107.5 22.94 11.8 29.19 6.90 5583

1008 108.0 23.15 8.47 29.23 6.97 5538

1013 108.5 23.28 6.87 29.26 6.97 5566

1018 109.0 23.40 6.32 29.45 6.97 5561

1023 109.5 23.35 4.87 29.48 6.98 5551

1028 110.0 23.37 4.35 29.42 6.97 5554
1033 110.5 23.20 4.48

Pump off (empty development water)

Pump on
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PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW10 SHEET   3 OF    3

PROJECT :  SI/ESI Former VNTR DATE:  5/14/09 - 5/15/09  

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES
LOCATION :  VE-SWMU-1

SOP(s) used (refer to SOPs in back of this log)?  D-1, D-2, D-4  

Were all requirements of the SOP(s) (above) met?  Yes.
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SHEET   1  of  3

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

1445

1502

1504 9.0 17.32 >1000 27.08 6.80 25706

1510

1513

1517

1523 17.0 17.90 >1000 27.21 6.91 27824

1530 24.0

5/8/09 0920

0928

DATE:  5/7/09 - 5/8/09

DEVELOPMENT CONTRACTOR :  CH2M HILL 

LOCATION :  VE-SWMU-1

DEVELOPMENT METHOD AND EQUIPMENT USED :  Geotech whole pump and surge block, Monsoon Pump 

PROJECT NUMBER

362196.FI.ZZ.01
WELL NUMBER

CGW1MW11

Comments

START Date/Time: 5/7/09 1440 END Date/Time:5/8/09 1534

MAXIMUM DRAWDOWN DURING PUMPING:  17.90

START WATER LEVELS :  16.90' BTOC   LOGGER :  J. Acaron  

TOTAL DEPTH OF WELL:  30.50' BTOC

RANGE AND AVERAGE DISCHARGE RATE:  2-3 gal./min.     2.3 

TOTAL QUANTITY OF WATER DISCHARGED:  ~ 160 gallons

DISPOSITION OF DISCHARGE WATER:  chocolate milk to transparent

Surge well

Pump on Brown

Pump off

Surge well

Pump on

Brown

Pump off to dump water (whole pump stop working)

Surge well

Pump on (Monsoon pump)0928

0931 31 --- >1000 --- --- ---

0935 38 --- 817 27.22 8.47 27664

0939 44.0 --- 421 27.17 7.13 27175

0940 48.0

0941

0955

0958 54 17.68 >1000 27.41 6.64 27561

1001 60.0 17.60 >1000 27.29 6.59 27720

1002

1048

1051 67.0 17.55 803 27.98 6.63 27870

1054 74.0 17.53 202 27.35 6.63 27869

1055

1102

1105 82.0 17.55 >1000 27.52 6.56 27074

1108 87.0 17.52 >1000 27.29 6.54 27784

1111 94.0 17.50 8.71 27.15 6.60 27833

1114 99.0 17.53 27.20 6.60 27843

1115

1410

1412 103 17.40 36.6 27.34 6.64 27854

1414

1415

1421

1424 114 17.45 >1000 27.66 6.56 27577

1427 119 17.45 >1000 27.24 6.56 27710

1430 123 17.43 >1000 27.16 6.57 27780

1433 126 17.38 310 27.11 6.58 27772

Pump on

Pump on (Monsoon pump)

Pump off (empty development water)

Silty

Pump off

Surge well

Pump on

Silty

Silty

Pump off to dump water

Pump on

Pump off

Surge well

Pump on Silty

Pump off (surge well)

Pump on

Silty

Cloudy

Cloudy

Slightly Cloudy

Cloudy
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SHEET   2  of  3

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

1436 130 17.32 0.41 27.16 6.57 27791

1439 134 17.32 128 27.11 6.56 27762

1440

1515

1518 138 17.30 1.44 27.47 6.57 27802

1521 142 17.30 7.35 27.20 6.56 27762

1524 146 17.28 5.27 27.14 6.56 27782

1527 151 17.28 4.88 27.09 6.57 27772

1530 156 17.28 2.93 27.04 6.57 27770

1533 159 17.28 2.89 27.12 6.56 27766

1534

Clear

LOCATION :  VE-SWMU-1 DATE: 5/7/09 -  5/8/09 

Comments

WELL NUMBER

CGW1MW11

Pump off 

Clear

Slightly Cloudy

Pump off (empty development water)

Pump on 

PROJECT NUMBER

362196.FI.ZZ.01
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PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW11 SHEET   3 OF    3

PROJECT :  SI/ESI Former VNTR DATE:  5/7/09 - 5/8/09

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES
LOCATION :  VE-SWMU-1

SOP(s) used (refer to SOPs in back of this log)?

Were all requirements of the SOP(s) (above) met?
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SHEET   1  of  2

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

1201

1413

1418 6.0 46.46 156 27.41 6.94 2993

1421 9.0 46.30 92.4 27.32 6.92 2931

1424 12.0 46.94 34.9 27.12 6.90 2928

1425

1436

1439 16.0 46.35 327 27.35 6.91 2919

1443 19.0 45.79 131 27.30 6.91 2929

1446 23 0 46 46 72 4 27 25 6 89 2928

Surge well

Pump on

Pump off (surge well)

Pump on

  LOGGER :  Juan Acaron

Slightly cloudy

TOTAL QUANTITY OF WATER DISCHARGED:  49 gallons

DISPOSITION OF DISCHARGE WATER:  cloudy to transparent

Slightly cloudy

DEVELOPMENT METHOD AND EQUIPMENT USED :  Geo Sub Dual Pump and Surge Block and Monsoon Pump 

Comments

START Date/Time:5/15/09 1200 END Date/Time: 5/15/09 1555

MAXIMUM DRAWDOWN DURING PUMPING:  4.69 ft.

TOTAL DEPTH OF WELL:  57.8' BTOC

RANGE AND AVERAGE DISCHARGE RATE:  0.135-1.0 gal/min.;  0.5 gal/min. 

START WATER LEVELS :  42.25' BTOC

DATE:  5/15/09 

DEVELOPMENT CONTRACTOR :  CH2M HILL  

PROJECT NUMBER

362196.FI.ZZ.01
WELL NUMBER

CGW1MW13

LOCATION :  VE-SWMU-1

1446 23.0 46.46 72.4 27.25 6.89 2928

1449 27.0 46.10 44.4 27.24 6.89 2935

1450

1504

1509 30.0 45.13 392 27.38 6.90 2918

1513 33.0 45.16 157 27.31 6.89 2925

1517 36.0 45.09 79.4 27.26 6.89 2929

1521 39.0 45.22 25.0 27.20 6.90 2928

1525 41.0 44.30 10.6 27.35 6.90 2929

1529 43.0 44.22 9.71 27.36 6.89 2932

1534 45.0 43.94 11.9 27.39 6.90 2927

1537 46.0 43.45 10.1 27.58 6.91 2928

1540 47.0 43.25 6.17 27.56 6.91 2932

1546 48.0 42.97 4.91 27.59 6.91 2934

1550 48.5 42.96 3.81 27.62 6.91 2929

1554 49.0 42.95 4.21 27.61 6.91 2931

Pump off (surge well)

Pump on

Clear

Clear
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PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 CGW1MW13 SHEET   2 OF    2

PROJECT :  SI/ESI Former VNTR DATE:  5/15/09  

Dual Geo Sub Pump stopped working. Only available equipment was a Monsoon Pump.  Attain excellent readings.

NOTES
LOCATION :  VE-SWMU-1

SOP(s) used (refer to SOPs in back of this log)?  D-1, D-2, D-4

Were all requirements of the SOP(s) (above) met?  No.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :
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WELL NUMBER

SHEET   1  of  2

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

1125

1131 Brown Water

1136 5 42.90 892 28.65 7.38 1953 Clearing Up

1140 7 43.50 + - - -

1142 10 44.20 + 28.46 7.13 1967

1146 13 44.40 822 28.55 7.04 1971

1150 17 44.10 126 28.57 7.00 1976

1152 19 44.05 27.3 28.54 7.09 1980

1153

1200

Begin Pumping

Surge well screen 10x

End Pumping and surge 10 more times.  Pumped 22 minutes already

Begin Pumping

Comments

START Date/Time:4/2/09 11:22 END Date/Time):4/2/09 1418

MAXIMUM DRAWDOWN DURING PUMPING: 6.32'

START WATER LEVELS :39.28' BTOC   LOGGER :  Michael Zamboni / WDC

TOTAL DEPTH OF WELL: 52.3' BTOC

TOTAL QUANTITY OF WATER DISCHARGED: 72 Gallons

DISPOSITION OF DISCHARGE WATER: Chocolate Milk to clear colored

PROJECT NUMBER

362196.FI.ZZ.01 EPI04-MW01

RANGE AND AVERAGE DISCHARGE RATE:  Approximately 1 gallon/minute the entire time

DATE:  4/2/09

DEVELOPMENT CONTRACTOR : CH2M HILL 

LOCATION :  VE-PI-4

DEVELOPMENT METHOD AND EQUIPMENT USED :  Surge - Block and Whale Pump

1200

1203 22 43.20 + - - -

1207 26 44.30 + 28.46 7.04 1995

1210 30 44.50 895 28.30 7.07 1991

1214 34 44.90 554 28.43 7.01 1989

1215 39 44.70 24.1 28.50 7.04 1994 39 gallons removed

1219

1345

1348

1352 43 42.90 796 29.52 777 2022

1357 49 44.75 613 28.60 728 2006

1400 52 45.10 186 28.50 714 1998

1403 55 45.60 69.0 - - -

1406 59 44.95 12.3 28.52 7.10 2006

1410 64 44.50 4.57 28.56 7.06 1992

1414 68 44.70 4.50 28.52 7.01 2001

1417 72 44.30 4.19 28.56 7.00 1993

1418 71 Minutes Total

+ Turbidity is off, range is high.

Begin Pumping

End Pumping.  Pumped 41 minutes already.

Surge well screen 10x.  Final Surge.

Begin Pumping

End Pumping after 30 minutes.
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PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 EPI04-MW01 SHEET   2 OF    2

PROJECT :  SI/ESI Former VNTR DATE:  4/2/2009

Instead of comparing to historic values, we stabilized; 3 Values under 5NTU.  Great Well!

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

NOTES
LOCATION :  VE-PI-4

SOP(s) used (refer to SOP log)? D-1, D-2, D-4

Were all requirements of the SOP(s) (above) met?  See Below
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WELL NUMBER

SHEET   1  of  2

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

START WATER LEVELS :  42.37' BTOC

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

0751 0.0 42.35 - - - - Pump in well - 14.5V

0755 1.0 44.61 597 28.80 6.94 2848 13.0V - Drawing Down

0757 2.0 44.82 440 28.98 7.00 2854 BZ = 0.0ppm

0800 3.0 44.88 228 29.06 6.99 2831 Flow 0.5gal/min

0803 4.0 44.92 125 29.04 6.98 2825

0806 5.0 45.02 - 29.10 6.97 2806 Turbidimeter is broken

0810 6.0 45.02 - 29.04 6.95 2778 Water is clearing up

0813 7.0 45.03 - 29.03 6.96 2776 BZ = 0.0ppm

0815 8.0 45.03 - 28.97 6.96 2773

0819 9 0 45 03 28 99 6 96 2773

PROJECT NUMBER

362196.FI.ZZ.01 EPI04-MW06

RANGE AND AVERAGE DISCHARGE RATE: ~1/3 gallon a minute

DATE: 3/18/09

DEVELOPMENT CONTRACTOR : CH2M HILL

LOCATION :  VE-PI-4

DEVELOPMENT METHOD AND EQUIPMENT USED : Surge block - PVC Pipe with surge block / Hurricane Pump

Comments

START Date/Time:3/18/09 0752 END Date/Time: 3/18/09 0921

MAXIMUM DRAWDOWN DURING PUMPING:  3.41' down, lowest At 45.76' BTOC

  LOGGER :  D. Whitaker

TOTAL DEPTH OF WELL:  53.54' BTOC

TOTAL QUANTITY OF WATER DISCHARGED:  30.0 Gallons

DISPOSITION OF DISCHARGE WATER:  Clear, odorless, colorless

0819 9.0 45.03 - 28.99 6.96 2773

0821 10.0 45.03 - 28.97 6.96 2769

0824 11.0 45.08 - 28.95 6.95 2762 BZ = 0.0ppm

0828 12.0 45.09 - 28.97 6.95 2763

0830 13.0 45.15 - 28.96 6.95 2764

0832 14.0 45.24 - 28.97 6.95 2765 Water is very clear

0836 15.0 45.27 - 29.02 6.95 2764 BZ = 0.0ppm

0839 16.0 45.20 - 29.10 6.94 2762 Pump pulled up 3'

0841 17.0 45.13 - 29.15 6.95 2769 Water is moderatly cloudy

0844 18.0 45.14 - 29.10 6.95 2769

0848 19.0 45.12 - 29.07 6.94 2763

0852 20.0 45.12 - 29.05 6.94 2760 BZ = 0.0ppm

0855 21.0 45.10 - 29.03 6.94 2761

0857 22.0 45.21 - 29.03 9.64 2761 Water is clear

0901 23.0 45.29 - 28.99 6.94 2765 BZ = 0.0ppm

0904 24.0 45.31 - 28.99 6.94 6764

0907 25.0 45.48 - 28.98 6.93 2762

0909 26.0 - - 28.93 6.93 2763

0912 27.0 - - 28.86 6.93 2761 BZ = 0.0ppm

0915 28.0 - - 28.88 6.93 2761

0918 29.0 - - 28.77 6.93 2760 Begins Raining

0921 30.0 45.76 - 28.63 6.93 2758 Water is clear
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PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 SHEET   2 OF    2

PROJECT :  SI/ESI Former VNTR DATE:  

0720  C-101487 HACH Turbidimeter Readings taken by J. Myers:

0700 Onsite at MW06 at PI-4 - Set up for well development open well - 0.0ppm.

0600 Onsite at Camp Garcia.  Fill out STAC Cards and attend daily safety meeting.

600                                         597

58                                          58.1

5.8                                          5.19

Standard                               Reading

           Conductivity Standard: Ricca Chemical company 1000μmhos/cm at 25°C Lot #1810711  exp. Oct 2009

0725  J. Myers Calibrates the 650MDS W/ 600 AM YSI C-101382

0731  Take WL (J.Myers)

                              10                                          10.27                               10.01                                    22.50                                     6474                              08/07/09 

                                7                                           6.57                                7.01                                      22.73                                     6493                             08/15/09  

                                4                                           4.19                               3.95                                      23.07                                     6476                             08/08/09

                          pH (Standard)                     Reading                    Calibrate to:                           Temp (°C)                                                                         Lot                                                             Expiration

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

0735 J M /D Whit k t PVC bl k d ll d b i i t l

EPI04-MW06

SOP(s) used (refer to SOP log)? Yes

Were all requirements of the SOP(s) (above) met? NO - needs redeveloping/checking due to broken turbidimeter.

NOTES
LOCATION :  VE-PI-4 3/18/2009

0940 Offsite at MW06.

0921 Pumping complete at 30gal purged.  Pull pump.  Decon all equipment.  A. Guilfoyle onsite to help.  Prepare to leave site.  

0840  Pump pulled up 3'.

turbidity dropped below 10 NTUs in under an hour, It was still dropping at the point they sampled the well.  Thus development is complete for this well.  

an acceptable level in a reasonable period of time, then the development would be considered complete.  During groundwater sampling on 3/26/09, the 

water was visually very clear, and then if all other parameters were acceptable, consider it provisionally developed.  If, during sampling the turbidity dropped to 

Post development note: because the turbidity meter broke during the early stages of this development, the decision was made to continue development until the 

0806 Turbidimeter not working - A Batteries - still not working.

0752  Start pump - brown cloudy water.

0745  Finish surging well.  Put pump down well.  Take new WL.

0735  J.Myers/D.Whitaker put PVC surge block down well and begin surging water column.
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WELL NUMBER

SHEET   1  of  2

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µmhos/cm)

0745

0754 0.8 - - - - - Start

0800 6 33.30 + - - -

0802 7 - + - - - Cleared up Somewhat.  Resurge.

0809

0810 10 34.4 + - - -

0812 12 35.6 + - - -

0817 20 35.3 + 27.90 6.67 8017

Comments

START Date/Time:3/31/09 0745 END Date/Time:03/31/09 1015

MAXIMUM DRAWDOWN DURING PUMPING: 4.25' BTOC                                                                                                                                    Juan Acaron / GVN

START WATER LEVELS : 32.15' BTOC   LOGGER :  Michael Zamboni / WDC

TOTAL DEPTH OF WELL: 42.43' BTOC

TOTAL QUANTITY OF WATER DISCHARGED:  80 gallons

DISPOSITION OF DISCHARGE WATER:  Chocolate milk to visually transparent

PROJECT NUMBER

362196.FI.ZZ.01 EPI04-MW07

RANGE AND AVERAGE DISCHARGE RATE:  0.5 - 1.5 (approx) gal/min

DATE: 03/31/09

DEVELOPMENT CONTRACTOR : CH2M HILL 

LOCATION :  VE-PI-4

DEVELOPMENT METHOD AND EQUIPMENT USED : Surge Block / Whale Pump

Surge Well ~10 times.  

Pumped 8 minutes total.  Surge another 10x.

Start Pumping

Pumped 8 minutes 16 minutes total Surge another 10x

0825

0827 22 34.2 + - - -

0833 33 36.40 + - - -

0839

0839 39 35.32 6861 27.95 6.64 8189

0905

0910

0913 44 35.0 + - - -

0916 49 35.7 807 - - -

0920 52 35.3 422 28.27 6.65 8210 Visually Clear

0923 55 34.98 43.8 28.28 6.63 8524

0924

0931

0936 58 33.87 863 - - -

0937 59 33.93 184 - - -

0941 62 34.10 126 - - -

0946 65 34.05 76.6 28.32 6.63 8404

0949 67 34.00 30.0 - - -

0953 69 34.00 11.2 - - -

0957 72 34.00 5.12 28.31 6.53 8465

1000 73 33.87 4.17 28.57 6.65 8430

1002 74 33.93 4.28 28.21 6.66 8420

1005 78 33.85 2.45 28.13 6.67 8445

1010 80 33.91 3.33 28.00 6.65 8450

1015

Pumped 8 minutes - 16 minutes total.  Surge another 10x.

Start Pumping

End pumping (out of space for water).  Drop off ~39 gallons. Pumped 30 minutes.

Surge 10x.

Begin Pumping

Stop pumping after 14 minutes - 44minutes total pumping.  Surge another 10x.

Begin Pumping

End Purging + Turbidity is off, range is high.
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PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 EPI04-MW07 SHEET   2 OF    2

PROJECT :  SI/ESI Former VNTR DATE:  

a monsoon pump, we pulled out medium to coarse sand at the beginning, and that will destroy a low-flow sampling pump.  The whale pump worked great.

In general well development will always destroy a low-flow pump.

Instead of comparing to historic background values, we stabilize.  Terrific Well!  Got 80 gallons and achieved <5 NTU.  Do not allow anyone to develop with

NOTES
LOCATION :  VE-PI-4

SOP(s) used (refer to SOP log)?  D-1, D-2, D-4

Were all requirements of the SOP(s) (above) met?  See Below.

3/31/2009

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :
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SHEET   1  of  2

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (µS/cm)

0757 0.0 47.23 - - - - 15.1V - Began Pumping

0803 2.0 18.46 324 28.73 6.95 1112 14.0V               BZ:0.0ppm

0808 4.0 19.08 87.8 28.78 6.94 1113 Pump rate: 0.5 gal/min

0815 6.0 19.84 97.7 28.79 6.99 1087 Clean out YSI

0818 7.0 50.06 192 28.84 6.99 1063 Cloudy water - beige color

0821 8.0 50.06 97.6 28.85 6.98 1082

0824 9.0 50.06 44.6 28.84 6.97 1085 BZ: 0.0ppm

0827 10.0 50.06 27.3 28.90 6.97 1081

0830 11.0 50.06 12.7 28.89 6.96 1089 BZ: 0.0ppm

0834 12 0 50 13 12 1 28 88 6 95 1102 Use pump to surge well

TOTAL QUANTITY OF WATER DISCHARGED: 27.0 gallons

PROJECT NUMBER

362196.FI.ZZ.01
WELL NUMBER

VECG-MW01

DATE:  03/17/09

DEVELOPMENT CONTRACTOR : CH2M HILL 

LOCATION :  VE-CG

DISPOSITION OF DISCHARGE WATER:  clear, no odor, colorless

DEVELOPMENT METHOD AND EQUIPMENT USED : Hurricane Pump / Surge block

Comments

START : 0757 END :  0938

MAXIMUM DRAWDOWN DURING PUMPING: 50.13' BTOC

START WATER LEVELS :  45.51' BTOC   LOGGER :  D. Whitaker

TOTAL DEPTH OF WELL: 61.56' BTOC (tagged with WL meter)

RANGE AND AVERAGE DISCHARGE RATE:  1.0 gal/min to 1gal/5min    (Avg 1gal/3min)

0834 12.0 50.13 12.1 28.88 6.95 1102 Use pump to surge well

0844 13.0 48.58 340 28.91 6.99 1097 14.0V             

0847 14.0 49.11 148 28.96 6.47 1101 BZ: 0.0ppm

0850 15.0 49.12 79.5 28.99 6.89 1107

0855 16.0 48.85 33.2 29.17 6.96 1106 BZ: 0.0ppm

0859 17.0 48.65 34.9 29.11 6.96 1109 13.0V

0903 18.0 48.48 31.6 29.21 6.95 1104 BZ: 0.0ppm / 14.0V

0908 19.0 49.25 18.9 29.10 6.95 1107

0912 20.0 49.68 18.1 29.04 6.96 1104 14.0V

0915 21.0 49.71 10.2 29.03 6.96 1106

0919 22.0 49.73 9.16 29.02 6.95 1107 BZ: 0.0ppm

0923 23.0 49.83 7.30 29.02 6.95 1110

0926 24.0 49.85 7.57 29.03 6.95 1110

0930 25.0 49.87 5.01 29.13 6.94 1112 BZ: 0.0ppm

0934 26.0 49.85 5.22 29.12 6.94 1112

0938 27.0 49.85 5.33 29.13 6.94 1113 BZ: 0.0ppm
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PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 SHEET  2 OF    2

PROJECT :  SI/ESI Former VNTR DATE:  03/17/09

           - pH             Standard               Reading                Calibrated to                        Temperature (degrees C)

4 3 94 3 99 22 64

           -DO%?mg/L              U766.1mmHg                      Reading: 99.9% / 8.35mg/L

                                                                                            Calibrated to: 100.7% / 8.40mg/L

           - Conductivity 1.0 mS/cm Standard Reading : 0.522

                                                                          Calibrated to: 1.001

5.3                                              5.47

58                                              58.4

600                                              598

0740 D. Whitaker calibrates YSI C-101382 650 mds with 600xLM

0710 Onsite at MW01 to set up for well development.

0715 J. Haberl opens well - BZ+ 0.0 ppm / above well when opened = 30ppm.

0730 J. Myers/J. Haberl put PVC surge block down well and begin surging.  D. Whitaker takse Hach Turbidimeter readings:

Standards                                       Reading

VECG-MW01

SOP(s) used (refer to SOPs in back of this log)? Yes

0600 Onsite. Attend daily tailgate safety briefing after filling out STAC cards.

0630 Calibrate PID (dsw) see Calibration Log for information.  All equipment same as yeterday - add 2100P Turbidimeter C-101487.

Were all requirements of the SOP(s) (above) met?

NOTES
LOCATION :  VE-CG

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

0945 Clean up at site.  Decon all equip,ment.  Cloves/tubing thrown away.

1015  Offsite at MW01.

0840  Turn pump back on - set at ~0.5; above bottom of well - water is couldy lots of suspended sediment - water is brouwn coloer - very cloudy.

0858  Pull pump up to ~5' off bottom ot clean out middle of water column.

0825 J. Haberl offsite to do truck removal from Quebrada.

0938  Having pulled 27.0 gallons groundwater with three consecutive readings at 5 NTU - pull pump and stop purging.

1740 Complete Surging - Pull out/Decon PVC pipe and surge block.

1745  JAM/JCH put tubing/ pump down well.

1757 Turn on pump - begin purging - set put 2.0' above bottom of well.

0834-0840 Use pump to surge well - move up and down through water column.

                                    4                             3.94                        3.99                                         22.64

                                    7                             6.73                         6.99                                         22.92

                                    10                          10.61                         10.08                                        22.87
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SHEET   1  of  2

WELL DEVELOPMENT LOG

PROJECT :  SI/ESI Former VNTR

Water Volume Water

Discharged Level Turbidity Temperature Conductivity

Time (gal) (ft BTOC) (NTU) (°C) pH (mS/cm)

1555 1.0 52.15 - - - - 14.5V

1559 2.0 51.28 126 29.37 6.67 0.474 15.4V

1604 4.0 52.20 163 29.19 6.83 0.464 15.6V

1609 5.0 ? on top of pump 99.8 28.66 6.56 0.464 15.8V

1614 6.0 ? on top of pump 79.9 30.30 6.56 0.464 15.8V

1623 7.0 ? on top of pump 45.1 30.61 6.56 0.464 15.8V

1636 8.0 ? on top of pump 25.3 30.64 6.56 0.464 15.8V cut off pump - let recharge

1655 9.0 52.65 17.6 29.44 6.60 0.461 15.9V

1700 10.0 ? on top of pump 13.1 29.42 6.57 0.461 15.7V

1704 10 10 ? t f 12 1 29 85 6 56 0 461 14 9V

Comments

START :3/16/09; 1555 END :  3/16/09; 1718

MAXIMUM DRAWDOWN DURING PUMPING:  Below Pump

START WATER LEVELS :  47.82' BTOC   LOGGER :  D. Whitaker

TOTAL DEPTH OF WELL:  55.72' BTOC

RANGE AND AVERAGE DISCHARGE RATE: 0.5 gal/min (begin) to ~0.5gal/7min (end)

TOTAL QUANTITY OF WATER DISCHARGED:  11.20 gal

DISPOSITION OF DISCHARGE WATER:  Clear, low turbidity, no odor

DATE:  03/16/09

DEVELOPMENT CONTRACTOR : CH2M HILL 

LOCATION :  VE-CG

DEVELOPMENT METHOD AND EQUIPMENT USED : Hurricane Pump / Surge Block

PROJECT NUMBER

362196.FI.ZZ.01
WELL NUMBER

VECG-MW02

1704 10.10 ? on top of pump 12.1 29.85 6.56 0.461 14.9V

1713 11.00 ? on top of pump 10.6 29.96 6.56 0.462 15.8V

1718 11.20 ? on top of pump 6.87 30.02 6.56 0.462 15.8V
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PROJECT NUMBER WELL NUMBER

362196.FI.ZZ.01 SHEET   2 OF    2

PROJECT :  SI/ESI Former VNTR DATE:  3/16/2009

Late Entry: 1440-1445 Well surged using PVC Surge block for five minutes before using hurricane pump

1555   After changing O-rings, cleaning first motor, and finally changing the motor, the pump is now on and running.  WL = 52.15; BTOC and dropping; 

          pump set at 14.5V.

1645  Cut off pump - let water recharge into well for 10 minutes.

1718  All parameter stable - cut off pump.  Decon all equipment.  Close well.  Pack vehicle. Prepar to leave MW02.

          pH              4/7/10                                               3.99/7.02/10.0

          Turb.          5.3/58/600                                      54.3/58.8/602                                           HACH 2100P Turbidimeter C-101487

1500  Put tubing / 12V Proactive Hurricane Pump Down well (Pump ID# C-102235).  Hook-up pump to vehicle - turn all the way up to 20.0  - not pumping.

VECG-MW02

SOP(s) used (refer to SOPs in back of this log)?  Yes

          Cond         1000 μScm                                      1000 μScm

          DO             100: / 7.98mg/L                              101.0% 8.74mg/L    768.4 mg/Hg

                               Calibrate to                                     Reads

1420  Change DO membrane and recalibrate DSW.

1418 WL = 47.82' BTOC; Tab bottom at 55.72' BTOC using Heron 100' Dipper - T C101067.

1415  YSI 650 MDS & 600 XLM C101387

           no odor observed by JAM.

Were all requirements of the SOP(s) (above) met?  No

NOTES
LOCATION :  VE-CG

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

1400 Onsite at MW01.  Open Well - above well head PID reading: 74.3 ppm; breathing zone (BZ) = 0.0 ppm; reads (put over top again) 73.8 ppm down hole;

          Late Entry: 1440-1445 Well surged using PVC Surge block for five minutes before using hurricane pump.

Turbidity 5 NTU goal not quite reached, but turbidity at 6.87 and dropping nicely, development considered complete.  
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PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?

4/6/09 1445

1455

1500

1510

1515

1520

1525

Signature: Juan Acaron Date:

SHEET      1     OF  1362196.FI.ZZ.01 CGW1MW01

PHOTO LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?

Attempt to "core" the dirt with the open end of the surge block PVC.  Pulled up dirt.  This appears to be organic topsoil. Collect 

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

NOTES

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-SWMU-1

4/6/2009

Photo 
Number

Compass 
Direction

Time Description

DATE:  4/6/09 

Cannot "feel" the screen.  Give up and return to Camp Garcia. 

some in a Ziploc. 

Second attempt to "core" the dia.  Pulled up and collected more of the same. 

Communicate w/ Stephen Bland? / VBO and he concurs that the well has been tampered with. 

Final check to attempt to "feel" the screen, perhaps the well is actually on 23' BTOC  and there's no cap on the bottom.

Arrive at SWMU1 MW-01 to remove what should be a dead bird.  Obstruction is 23' BTOC and much too tough to be a bird. 

Attempt to remove obstruction with bent wire on a surge block.  Pulled up dirt. 



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: Fair 78°F Sample Team: Juan Acaron

Matthew Anderson

Total Depth: 36.67 FT.(BTOC) Measured

Depth to Water:    (-) 19.98 FT.(BTOC) Measured Date and Time On Well: 5-4-09  1010

Water Column(h):   (=) 16.69 FT. Pump Start Date and Time: 5-4-09  1034

Water Volume in Well 2.72 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329 Pump Finish Date and Time: 5-4-09  1400

Pump Depth: 31.5 FT.(BTOC) Measured Date and Time Off Well: 5-4-09  1410

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 2.5 GAL.

Sample ID: VEW01-MW02-0509 Parameters Collected for

Sample Date/Time: CN, Total Met, Filt, Met., Explo., Perch.

Field Dup:  YES/NO  ID: Parameters Collected for  (FD) -----

FD Sample Date/Time:  -----

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: -----

If YES, Which samples? Filt. Metals

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1040 <0.5 20.25 100 26.80 4972 2.66 6.2 0.48 6.79 207.6 114 cloudy

1045 <0.5 20.20 100 27.08 5076 2.72 3.7 0.29 6.76 217.4 110

1050 <0.5 20.18 100 27.23 5079 2.72 2.9 0.23 6.77 225.9 76.7

1055 0.5 20.20 100 27.32 5086 2.72 2.4 0.19 6.78 233.5 51.0

1100 <0.75 20.20 100 27.29 5095 2.73 2.2 0.17 6.78 238.1 38.2

1105 0.75 20.17 100 27.31 5097 2.73 2.1 0.16 6.78 243.0 23.0

1110 <1.0 20.18 100 27.31 5100 2.73 2.0 0.16 6.79 246.0 19.3

1115 <1.0 20.19 100 27.32 5099 2.73 1.9 0.15 6.79 251.0 13.3

1120 1.0 20.19 100 27.38 5100 2.73 1.8 0.14 6.79 255.8 11.4

1125 <1.25 20.20 100 27.45 5098 2.73 1.8 0.14 6.80 260.0 8.71

1130 1.25 20.21 100 27.57 5099 2.73 1.8 0.14 6.80 264.1 7.26

1135 <1.50 20.16 100 27.65 5097 2.73 1.9 0.15 6.79 266.8 6.17

1140 1.50 20.15 100 28.10 5103 2.73 1.6 0.13 6.79 271.9 5.32

1145 <1.75 20.20 100 28.28 5098 2.72 1.6 0.13 6.79 275.4 4.98

1150 <1.75 20.20 100 28.08 5107 2.73 1.6 0.12 6.79 279.3 4.44

1155 1.75 20.21 100 27.86 5098 2.73 1.7 0.13 6.79 283.9 3.76

1200 <2.0 20.21 100 27.94 5093 2.72 1.4 0.11 6.80 287.0 2.85

1205 2.0 20.20 100 27.89 5101 2.73 1.5 0.11 6.80 289.9 2.95

1210 <2.25 20.16 100 27.90 5093 2.72 1.5 0.11 6.80 291.9 2.67

1215 2.25 20.18 100 28.08 5092 2.72 1.5 0.11 6.80 291.9 2.32 clear

Signature: Juan Acaron Date: 5/4/2009

DATE:  5-4-09 

GROUNDWATER SAMPLING DATA SHEET

Heron Dipper T

5-4-09  1220

SHEET      1      OF  2362196.FI.ZZ.01 CGW1MW02

Monsoon Pump

LOCATION :  VE-SWMU-1

VOC, VOC SIM, SVOC, SVOC SIM, Pest., PCB,

SAMPLE INFORMATION

-----

-----

FIELD PARAMETERS



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1  

Signature: Juan Acaron Date: 5/4/2009

PHOTO LOG

sample flow rate allowed.  The 0.3 ft. drawdown criteria was met.

SHEET      2    OF  2362196.FI.ZZ.01 CGW1MW02

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below.

Photo 
Number

Compass 
Direction

Time Description

2.)  The turbidity was not within 10%, but was under 5 NTUs.  Under 5 NTUs is considered optimal.

3.)  Perchlorate is not being filtered in the field per PC.  This method will be lab filtered.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

1.)  Unable to have the purge rate set at the minimum purge rate and attain the 0.3 ft. draw down criteria.  Purge rate was still within the 

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-SWMU-1 DATE:  5-4-09 



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: Fair  84°F Sample Team: Juan Acaron

----- Matt Anderson

Total Depth: 32.47 FT.(BTOC) Measured

Depth to Water:    (-) 16.20 FT.(BTOC) Measured Date and Time On Well: 4-30-09  1005

Water Column(h):   (=) 16.27 FT. Pump Start Date and Time: 4-30-09  1032

Water Volume in Well 2.66 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 4-30-09  1625

Pump Depth: 27.50 FT.(BTOC) Measured Date and Time Off Well: 4-30-09  1630

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 2.0 GAL.

Sample ID: VEW01-MW03-0409 Parameters Collected for: VOC, VOC SIM, SVOC, SVOC SIM, Pest.,

Sample Date/Time: PCB's, CN, Tot. Met., Filt. Met., Explosives, Perchl.

Field Dup:  YES/NO  ID: Parameters Collected for  (FD) -----

FD Sample Date/Time:  -----

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: -----

If YES, Which samples? 

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1040 <0.25 16.81 50 28.07 4765 2.54 1.0 0.08 6.71 215.3 163 cloudy

1045 <0.25 16.65 50 28.41 4864 2.59 1.1 0.08 6.71 214.0 212 cloudy

1050 <0.25 16.65 50 28.92 4872 2.59 0.9 0.08 6.71 214.2 184 cloudy

1055 <0.25 16.61 50 29.02 4400 2.61 0.9 0.06 6.68 226.7 184 cloudy

1100 <0.50 16.55 50 29.11 4925 2.62 0.8 0.06 6.67 238.9 167

1105 <0.50 16.58 28.88 4938 2.63 0.7 0.05 6.67 242.5 132 unable to slow flow rate

1110 <0.50 16.55 50 28.82 4937 2.63 0.7 0.05 6.70 243.9 111 less than 50 mL/min

1115 0.50 16.54 50 28.72 4934 2.63 0.6 0.05 6.68 246.1 84.6

1120 0.50 16.55 50 28.41 4938 2.63 0.6 0.05 6.67 246.0 63.7

1125 <0.75 16.55 50 28.46 4926 2.63 0.6 0.05 6.68 244.5 49.2

1130 <0.75 16.55 50 28.60 4926 2.62 0.8 0.06 6.68 242.9 46.0

1135 <0.75 16.55 50 28.75 4927 2.62 0.5 0.04 6.68 237.7 30.1

1140 <0.75 16.55 50 28.85 4929 2.63 0.7 0.05 6.69 233.0 29.7

1145 0.75 16.54 50 29.02 4924 2.62 0.5 0.04 6.69 231.5 24.3

1150 0.75 16.55 50 29.00 4930 2.63 0.4 0.03 6.69 231.9 23.9

1155 <1.00 16.55 50 28.66 4933 2.63 0.4 0.03 6.69 230.9 22.1

1200 <1.00 16.55 50 28.57 4924 2.62 0.5 0.04 6.69 229.4 15.1

1205 1.00 16.55 50 28.54 4924 2.62 0.5 0.04 6.70 227.0 15.3

1210 1.00 16.55 50 28.52 4928 2.62 0.4 0.03 6.68 226.4 13.9

1215 <1.25 16.55 50 30.07 4928 2.62 0.4 0.04 6.68 228.9 11.1

1220 <1.25 16.55 50 30.38 4922 2.61 0.5 0.04 6.68 231.7 9.62

Signature: Juan Acaron Date: 4/30/2009

GROUNDWATER SAMPLING DATA SHEET

FIELD PARAMETERS

Filt. Metals

SHEET      1      OF  3362196.FI.ZZ.01 CGW1MW03

Monsoon Pump

LOCATION :  VE-SWMU-1 DATE:  4-30-09 

Heron Dipper T

4-30-09  1315

-----

-----

SAMPLE INFORMATION



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1225 <1.25 16.55 50 30.82 4731 2.62 0.4 0.03 6.69 237.6 9.94

1230 <1.50 16.55 50 31.00 4934 2.62 0.4 0.03 6.68 241.1 8.79

1235 <1.50 16.55 50 31.18 4936 2.62 0.4 0.03 6.69 242.9 7.52

1240 <1.50 16.53 50 31.45 4934 2.62 0.5 0.03 6.67 249.2 7.29

1245 1.50 16.51 50 31.55 4937 2.62 0.4 0.03 6.67 253.0 7.31

1250 <1.75 16.50 50 31.17 4938 2.62 0.4 0.03 6.68 255.6 6.54

1255 <1.75 16.50 50 31.65 4949 2.63 0.4 0.03 6.67 258.7 5.87

1300 <1.75 16.49 50 31.73 4940 2.62 0.4 0.03 6.68 261.5 4.70

1305 <1.75 16.49 50 31.79 4939 2.62 0.4 0.03 6.68 264.6 3.86

1310 1.75 16.49 50 31.74 4943 2.62 0.4 0.03 6.68 264.0 3.90

Signature: Juan Acaron Date: 4/30/2009

FIELD PARAMETERS

LOCATION :  VE-SWMU-1 DATE:  4-30-09 

362196.FI.ZZ.01 CGW1MW03 SHEET      2      OF  3

GROUNDWATER SAMPLING DATA SHEET



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

Signature: Juan Acaron Date: 4/30/2009

PHOTO LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  No. See below.

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-SWMU-1 DATE:  4-30-09 

Photo 
Number

Compass 
Direction

Time Description

0.3 ft. drawdown - sample rate was 50 mL/min.  These two data exceptions were made to adhere to the 0.3 ft. drawdown. 

Per project chemist  perchlorate will be lab filtered. 

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

362196.FI.ZZ.01 CGW1MW03

NOTES

SHEET      3     OF  3

Turbidity not within 10%. Three consecutive readings less than five is great. Minimum purge rate was 50 mL/min to achieve less than



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: Fair 80°F Sample Team: Juan Acaron

Matthew Anderson

Total Depth: 34.16 FT.(BTOC) Measured

Depth to Water:    (-) 16.38 FT.(BTOC) Measured Date and Time On Well: 5-6-09  1040

Water Column(h):   (=) 17.78 FT. Pump Start Date and Time: 5-6-09  1050

Water Volume in Well 2.90 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 5-6-09  1810

Pump Depth: 29.0 FT.(BTOC) Measured Date and Time Off Well: 5-6-09  1815

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 6.75 GAL.

Sample ID: VEW01-MW05-0509 Parameters Collected for

Sample Date/Time: Filt. Met., Pest., PCB's, CN, Explo., Perchl.

Field Dup:  YES/NO  ID: Parameters Collected for  (FD) -----

FD Sample Date/Time:  -----

MS/MSD: YES / NO Sample Appearance: clear

Were samples filtered? YES/NO Field Test Kit Details: -----

If YES, Which samples? Filtered Metals

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1055 <0.25 17.58 50 26.64 3709 1.95 36.1 2.85 6.82 208.4 111 -  Changed DO probe 

1100 <0.25 17.61 50 26.88 3693 1.94 30.5 2.40 6.82 209.3 149 before purging due to 

1105 <0.50 17.58 50 27.15 3677 1.93 39.4 2.31 6.82 210.7 218 problems with calibration. 

1110 <0.50 17.55 50 27.52 3688 1.93 31.2 2.44 6.83 212.3 219 -  50mL is minimum 

1115 0.50 17.61 50 27.69 3686 1.93 32.4 2.51 6.84 211.4 207 purge rate for the pump

1120 <0.75 17.65 50 28.06 3693 1.93 34.7 2.68 6.85 212.1 189

1125 0.75 17.70 50 28.25 3675 1.93 35.7 2.70 6.85 214.6 175

1126

1135 <1.0 17.65 50 28.97 3740 1.96 35.9 2.72 6.88 209.2 245

1140 1.0 17.65 50 28.97 3771 1.97 33.2 2.52 6.86 216.9 145

1145 <1.25 17.65 50 28.83 3743 1.96 31.7 2.42 6.85 224.1 117

1150 <1.25 17.65 50 28.80 3736 1.96 31.6 2.41 6.85 228.9 93.5

1155 <1.25 17.65 50 28.78 3730 1.95 32.2 2.46 6.84 234.7 80.6

1200 <1.25 17.65 50 28.81 3717 1.95 32.2 2.46 6.84 237.4 97.5

1205 1.25 17.65 50 28.83 3697 1.94 31.8 2.43 6.85 239.5 78.6

1210 <1.5 17.65 50 28.89 3687 1.93 32.7 2.50 6.83 241.4 69.9

1215 <1.5 17.68 50 28.82 3695 1.93 33.7 2.57 6.82 247.9 60.7

1220 1.5 17.66 50 28.81 3691 1.93 34.3 2.62 6.81 250.1 58.8

1225 <1.75 17.65 50 28.70 3693 1.93 35.9 2.75 6.81 253.7 52.5

1230 <1.75 17.70 50 28.67 3690 1.93 38.4 2.94 6.81 256.8 44.8

Signature: Juan Acaron Date: 5/6/2009

SHEET      1      OF  3362196.FI.ZZ.01 CGW1MW04

Monsoon Pump

LOCATION :  VE-SWMU-1 DATE:  5-6-09 

GROUNDWATER SAMPLING DATA SHEET

FIELD PARAMETERS

Heron Dipper T

VOC, VOC SIM, SVOC, SVOC SIM, Tot. Met., 

5-6-09  1550

Check instrument for DO problems.  Changed membrane again.

SAMPLE INFORMATION

-----

-----



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1240 <2.0 18.05 100 28.72 3688 1.93 45.2 3.45 6.81 246.2 41.5

1245 2.0 18.07 100 29.05 3684 1.93 48.4 3.68 6.81 251.0 51.5

1250 <2.25 18.15 100 29.18 3630 1.93 53.2 4.03 6.81 254.0 65.5

1255 2.25 18.35 100 29.19 3694 1.93 56.0 4.24 6.81 257.9 75.2

1300 <2.50 18.35 100 29.12 3697 1.93 61.5 4.66 6.81 262.2 75.4

DO membrane has been changed 3 times and still believe that the DO meter is not reading correctly.  Believe that the DO probe is faulty.

1305 2.50 18.38 100 28.99 3696 1.93 66.4 5.06 6.80 265.5 79.7

1310 <2.75 18.34 100 28.85 3697 1.93 71.7 5.47 6.80 267.8 96.4

1314

1315 <2.75 18.38 100 28.83 3696 1.93 80.8 6.19 6.80 269.6 140 slightly cloudy

1320 2.75 18.41 100 28.83 3700 1.93 84.5 6.45 6.80 270.1 123 slightly cloudy

1325 <3.0 18.63 100 28.92 3698 1.94 90.0 6.86 6.80 270.9 103 slightly cloudy

1330 3.0 18.68 100 29.98 3698 1.93 93.7 7.13 6.80 271.9 88.7 slightly cloudy

1335 <3.25 18.63 100 28.97 3699 1.93 97.3 7.33 6.81 258.7 101 slightly cloudy

1340 3.25 18.69 100 28.88 3699 1.93 100.1 7.60 6.80 266.0 103 slightly cloudy

1345 3.5 18.70 100 29.30 3703 1.94 103.9 7.88 6.80 270.2 97.9 slightly cloudy

1350 <3.75 18.68 100 29.47 3702 1.94 107.5 8.12 6.80 274.5 91.5 slightly cloudy

1355 <3.75 18.53 100 29.44 3703 1.94 113.5 8.59 6.80 279.7 80.2 slightly cloudy

1400 <3.75 18.52 100 29.42 3704 1.94 114.8 8.67 6.80 280.3 77.1 slightly cloudy

1405 3.75 18.65 100 29.27 3702 1.93 121.4 9.20 6.79 284.0 67.9 slightly cloudy

1410 <4.00 18.50 100 29.18 3701 1.93 127.3 9.66 6.79 286.9 59.9 slightly cloudy

1415 <4.00 18.50 100 28.79 3466 1.81 44.3 7.77 7.17 171.8 71.5

1420 <4.25 18.62 100 28.88 3463 1.81 39.4 3.01 6.81 131.4 61.3

1425 4.25 18.61 100 28.86 3463 1.81 39.3 2.98 6.77 123.0 53.9

1430 <4.50 18.62 100 28.79 3456 1.80 37.7 2.88 6.77 101.7 49.8

1435 4.50 18.63 100 28.78 3451 1.80 36.1 2.79 6.77 80.1 49.1

1440 <4.75 18.64 100 28.83 3449 1.80 35.5 2.71 6.75 72.0 47.1

1445 4.75 18.62 100 28.89 3450 1.80 34.9 2.66 6.76 60.8 44.2

1450 <5.0 18.65 100 28.95 3445 1.79 34.3 2.62 6.77 72.5 43.2

1455 5.0 18.68 100 29.01 3442 1.79 34.1 2.60 6.76 49.8 40.0

1500 <5.25 18.65 100 28.96 3440 1.79 33.5 2.55 6.71 34.6 38.9

1505 5.25 18.70 100 28.92 3436 1.79 33.2 2.53 6.70 26.2 36.7

1510 <5.75 18.65 100 28.92 3435 1.79 33.0 2.52 6.74 16.6 35.2

1515 <5.75 18.60 100 28.91 3433 1.79 33.9 2.51 6.73 9.7 33.1

Signature: Juan Acaron Date: 5/6/2009

CGW1MW04

GROUNDWATER SAMPLING DATA SHEET

FIELD PARAMETERS

At 50mL/min we will not be able to sample all bottle ware today. Change flow rate to 100mL/min.

SHEET      2      OF  3362196.FI.ZZ.01

Change YSI meter from 07F00592 to 05J1049.

LOCATION :  VE-SWMU-1 DATE:  5-6-09 

Spoke with John Swenfurth about DO issue.  Per John change out YSI.  John Swenfurth also noted to raise flow rate to sample today.



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1520 5.75 18.63 100 28.9 3432 1.79 32.7 2.50 6.70 7.2 31.5

1525 <6.0 18.62 100 28.87 3430 1.79 32.6 2.49 6.75 7.7 32.9

1530 6.0 18.67 100 28.94 3426 1.78 32.5 2.49 6.75 2.0 27.3

1535 <6.25 18.65 100 28.96 3424 1.78 32.3 2.46 6.74 -3.6 24.8

1540 6.25 18.67 100 28.97 3423 1.78 32.2 2.45 6.75 -4.6 23.3

1545 <6.50 18.65 100 28.93 3423 1.78 32.3 2.46 6.74 -8.6 25.0

SOP(s) used (refer to SOPs in back of this log)?

Signature: Juan Acaron Date: 5/6/2009

PHOTO LOG

Photo 
Number

Compass 
Direction

Time Description

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?

SHEET      3     OF  3362196.FI.ZZ.01

-- Perchlorate is not being filtered in the field per PC.  This method will be lab filtered. 

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

FIELD PARAMETERS

-- The pump was initially set at minimum rate (50mL/min) in order to prevent a greater than 0.3 ft. drawdown.  The sampling team was 

unable to maintain a drawdown depth of less than 0.3 ft. at a purge rate of 50mL/min.  Per John Swenfurth, the team increased purge rate

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-SWMU-1 DATE:  5-6-09 

CGW1MW04

NOTES

-- Two separate YSI devices were used due to a malfunction in the first. When calibrating the second, calibration fluid for the first was 

per John Swenfurth prior to sampling. 

to 100mL/min in order to accommodate excess bottle ware within allotted time.  The overall process was not within purge rate 

(200-500mL/min) however, was within specification for sample rate (100-250mL/min).

used.  When using the second YSI, conductivity and ORP were significantly different, however within specified criteria.  When sample 

was collected, ORP was within criteria (change of 10 units per reading) and trending slightly downward.  Sampling team purged for 6 hrs.



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: Fair 80°F Sample Team: Juan Acaron

Matthew Anderson

Total Depth: 59.43 FT.(BTOC) Measured

Depth to Water:    (-) 23.36 FT.(BTOC) Measured Date and Time On Well: 5-21-09  0910

Water Column(h):   (=) 36.07 FT. Pump Start Date and Time: 5-21-09  0923

Water Volume in Well 5.89 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 5-21-09  1445

Pump Depth: 54.4 FT.(BTOC) Measured Date and Time Off Well: 5-21-09  1455

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 2.5 GAL.

Sample ID: VEW01-MW06-0509 Parameters Collected for VOC, VOC SIM, SVOC, SVOC SIM, Pest/PCB

Sample Date/Time: Explo, Perch, TDS, Chlor., CN, Tot. Met., Filt. Met.

Field Dup:  YES/NO  ID: Parameters Collected for  (FD) -----

FD Sample Date/Time:  -----

MS/MSD: YES / NO Sample Appearance: clear

Were samples filtered? YES/NO Field Test Kit Details: -----

If YES, Which samples? 

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

0935 <0.5 24.35 50 27.76 3265 1.7 35.4 2.76 6.91 164.0 55.4 slightly cloudy

0940 <0.5 24.34 50 28.00 3268 1.70 33.1 2.57 6.90 163.4 66.9 50mL/min is the lowest

0945 0.5 24.33 50 28.35 3284 1.71 32.0 2.47 6.89 163.7 76.0 rate for this pump

0950 0.5 24.30 50 28.47 3285 1.71 32.2 2.48 6.90 162.4 88.8

0955 <0.75 24.28 50 28.72 3288 1.71 32.2 2.46 6.89 162.7 79.5

1000 <0.75 24.30 50 28.92 3289 1.71 32.4 2.48 6.89 160.4 77.7

1005 <0.75 24.35 50 28.95 3292 1.71 32.6 2.49 6.89 157.2 73.1

1010 0.75 24.44 50 28.90 3292 1.71 33.0 2.52 6.89 152.0 69.9

1015 0.75 24.56 50 28.62 3291 1.71 32.9 2.52 6.89 145.8 67.9

1020 <1.0 24.60 50 28.47 3287 1.71 32.4 2.49 6.88 141.1 50.6

1025 <1.0 24.65 50 28.46 3284 1.71 31.9 2.46 6.88 137.9 42.5

1030 1.0 24.70 50 28.46 3283 1.71 32.0 2.46 6.88 135.2 32.5

1035 <1.25 24.65 50 28.56 3287 1.71 31.8 2.44 6.88 133.3 32.6

1040 <1.25 24.65 50 28.64 3288 1.71 31.8 2.43 6.88 132.1 30.5

1045 1.25 24.65 50 28.65 3288 1.71 32.4 2.48 6.88 131.4 24.4

1050 1.25 24.65 50 28.66 3288 1.71 32.6 2.5 6.88 131.9 21.8

1055 <1.50 24.67 50 28.64 3286 1.71 32.8 2.51 6.87 133.6 19.0

1100 <1.50 24.65 50 28.58 3288 1.71 32.8 2.52 6.88 133.6 18.0

1105 1.50 24.65 50 28.51 3287 1.71 32.8 2.52 6.88 132.6 14.4

1110 <1.75 24.65 50 28.58 3274 1.70 32.8 2.52 6.88 131.8 13.1

1115 <1.75 24.67 50 28.64 3279 1.71 32.8 2.51 6.88 131.6 12.6

Signature: Juan Acaron Date: 5/21/2009

Heron Dipper T

5-21-09  1205

SHEET      1      OF  3362196.FI.ZZ.01 CGW1MW06

Monsoon Pump

LOCATION :  VE-SWMU-1 DATE:  5-21-09 

Filt. Metals

FIELD PARAMETERS

GROUNDWATER SAMPLING DATA SHEET

-----

SAMPLE INFORMATION

-----



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1120 1.75 24.68 50 28.81 3280 1.70 32.8 2.51 6.88 132.4 11.6

1125 <2.0 24.69 50 29.00 3281 1.70 32.8 2.50 6.88 135.8 10.8

1130 <2.0 24.69 50 29.07 3276 1.70 32.7 2.49 6.87 137.4 9.26 clear

1135 2.0 24.71 50 29.12 3284 1.71 32.7 2.49 6.87 140.1 8.98

1140 2.0 24.70 50 29.18 3285 1.71 32.6 2.47 6.87 142.3 7.73

1145 <2.25 24.70 50 29.43 3278 1.70 32.7 2.47 6.88 144.9 9.18

1150 <2.25 24.70 50 29.76 3275 1.70 32.9 2.47 6.87 154.0 7.72

1155 2.25 24.70 50 30.05 3275 1.70 33.0 2.47 6.88 157.6 7.38

1200 <2.50 24.70 50 29.81 3276 1.70 32.9 2.47 6.88 155.1 7.64 clear

Signature: Juan Acaron Date: 5/21/2009

DATE:  5-21-09 

SHEET      2      OF  3362196.FI.ZZ.01 CGW1MW06

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-SWMU-1

FIELD PARAMETERS



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

Signature: Juan Acaron Date: 5/21/2009

PHOTO LOG

LOCATION :  VE-SWMU-1 DATE:  5-21-09 

CGW1MW06

drawdown exceeded 0.3 ft. but stabilized at 1.34 ft. of drawdown.

2.)  The purge rate and sample rate was less than the SOP requirements to minimize the drawdown.

3.)  Per PC, Perchlorate is not being filtered in the field.  This method will be lab filtered.

NOTES

Photo 
Number

Compass 
Direction

Time Description

1.)  The pump was set at minimum flow rate for the Monsoon pump at 50mL/min in order to try to attain less than 0.3 ft. of drawdown.  The 

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below.

SHEET      3     OF  3362196.FI.ZZ.01

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

GROUNDWATER SAMPLING DATA SHEET



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: Fair 82°F Sample Team: Juan Acaron

Matthew Anderson

Total Depth: 61.30 FT.(BTOC) Measured

Depth to Water:    (-) 30.78 FT.(BTOC) Measured Date and Time On Well: 5-19-09  0838

Water Column(h):   (=) 30.52 FT. Pump Start Date and Time: 5-19-09  0845

Water Volume in Well 4.98 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 5-19-09  1615

Pump Depth: 55.80 FT.(BTOC) Measured Date and Time Off Well: 5-19-09  1625

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 3.0 GAL.

Sample ID: VEW01-MW07-0509 Parameters Colleced for: 

Sample Date/Time: 

Field Dup:  YES/NO  ID: Parameters Colleced for:  (FD)

FD Sample Date/Time: 

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: -----

If YES, Which samples? 

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

0855 <0.5 31.35 50 27.68 3678 1.93 40.3 3.03 7.19 -114.8 35.0

0900 <0.5 31.?? 100 28.14 3738 1.96 34.1 2.82 7.15 -111.0 79.7 slightly cloudy

0905 0.5 31.25 125 28.65 3740 1.96 31.8 2.51 7.13 -120.9 78.8

0910 <0.75 31.27 125 28.64 3762 1.97 25.8 1.78 7.11 -128.5 48.0

0915 0.75 31.30 100 28.71 3767 1.97 24.3 1.63 7.09 -118.3 34.3

0920 <1.0 31.29 100 28.55 3792 1.99 19.7 1.48 7.08 -121.8 22.9

0925 1.0 31.24 75 28.78 3795 1.99 17.5 1.46 7.08 -108.4 19.2

0930 <1.25 31.11 75 29.20 3802 1.99 15.5 1.17 7.10 -113.7 18.2

0935 1.25 31.11 75 29.4 3804 1.99 8.5 0.64 7.11 -125.0 18.3

0940 <1.50 31.12 75 29.45 3806 1.99 23.3 1.76 7.11 -127.1 16.0

0945 <1.50 31.06 50 29.61 3805 1.99 27.0 1.99 7.11 -119.1 13.8

0950 <1.50 31.03 50 30.01 3805 1.99 27.3 2.00 7.11 -108.3 18.4

0955 <1.50 31.09 65 30.26 3801 1.99 27.5 2.02 7.09 -108.6 14.7

1000 <1.75 31.12 65 30.34 3796 1.98 27.0 1.99 7.06 -111.4 14.1

1005 <1.75 31.03 50 30.55 3794 1.98 24.7 1.81 7.03 -104.1 15.1

1010 1.75 31.06 50 30.71 3879 2.03 23.2 1.75 7.03 -113.4 16.6

1015 <2.0 31.05 50 29.94 3891 2.04 23.3 1.76 7.04 -122.4 15.4

1020 <2.0 31.06 50 29.04 3851 2.02 19.6 1.47 7.02 -132.4 14.7

1025 2.0 31.05 50 28.74 3845 2.02 19.5 1.46 7.03 -130.4 13.5

1030 <2.25 31.05 50 28.36 3845 2.02 19.5 1.46 7.04 -134.5 14.7

1035 <2.25 31.05 50 28.07 3825 2.01 19.5 1.46 7.04 -139.7 13.3

Signature: Juan Acaron Date: 5/19/2009

FIELD PARAMETERS

Filt. Metals

VOC, VOC SIM, SVOC, SVOC SIM, CN, explo., 

Pest./PBC, Perch., Tot. Met., Filt. Met., TDS, Chlor.

Same as native except TDS and Chloride

SHEET      1      OF  3362196.FI.ZZ.01 CGW1MW07

Monsoon Pump

LOCATION :  VE-SWMU-1 DATE:  5-19-09 

GROUNDWATER SAMPLING DATA SHEET

Heron Dipper T

5-19-09  1125

VEW01-MW07P-0509

5-19-09  1130

SAMPLE INFORMATION



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1040 2.25 31.05 50 28.03 3819 2.00 19.3 1.45 7.06 -141.4 12.2

1045 <2.50 31.05 50 28.07 3813 2.00 19.2 1.45 7.06 -144.2 10.8

1050 <2.50 31.05 50 28.15 3811 2.00 19.3 1.45 7.06 -144.4 9.17

1055 2.50 31.05 50 28.47 3810 2.00 19.4 1.46 7.06 -133.1 8.17

1100 <2.75 31.05 50 28.74 3808 2.00 19.2 1.44 7.06 -133.2 6.81 clear/chemical heavy odor

1105 <2.75 31.05 50 28.70 3810 2.00 19.4 1.45 7.06 -135.2 5.27

1110 2.75 31.05 50 28.69 3802 2.00 19.3 1.44 7.06 -135.7 4.71

1115 <3.00 31.05 50 28.67 3807 2.00 19.2 1.44 7.06 -136.3 4.47

1120 <3.00 31.05 50 28.70 3806 2.00 19.2 1.44 7.06 -136.0 4.62

Signature: Juan Acaron Date: 5/19/2009

GROUNDWATER SAMPLING DATA SHEET

FIELD PARAMETERS

LOCATION :  VE-SWMU-1 DATE:  5-19-09 

CGW1MW07 SHEET      2      OF  3362196.FI.ZZ.01



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

Signature: Juan Acaron Date: 5/19/2009

362196.FI.ZZ.01 CGW1MW07 SHEET      3     OF  3

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

PHOTO LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See below. 

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-SWMU-1 DATE:  5-19-09 

1.)  The pump was set at the minimum rate for the monsoon pump at 50 mL/min. in order to attain less than 0.3 ft. of drawdown. 

2.)  The purge rate and sample rate was less than the SOP requirement to attain ? less than 0.3 ft. of drawdown.

NOTES

3.)  Perchlorate is not being filtered in the field per PC. This method will be lab filtered. 

4.)  Field duplicate was taken of this well because of possibility of being in the most contaminated zone. 

Photo 
Number

Compass 
Direction

Time Description



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: Fair 78°F Sample Team: Juan Acaron

Matthew Anderson

Total Depth: 71.30 FT.(BTOC) Measured

Depth to Water:    (-) 25.20 FT.(BTOC) Measured Date and Time On Well: 5-22-09  0635

Water Column(h):   (=) 46.10 FT. Pump Start Date and Time: 5-22-09  0643

Water Volume in Well 7.52 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 5-22-09  0900

Pump Depth: 66.3 FT.(BTOC) Measured Date and Time Off Well: 5-22-09  0910

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 5.0 GAL.

Sample ID: VEW01-MW08-0509 Parameters Collected for VOC, VOC SIM, SVOC, SVOC SIM, CN, Perch.,

Sample Date/Time: Explo., Pest./PCB, Tot. Met., Filt. Metals

Field Dup:  YES/NO  ID: Parameters Collected for  (FD) -----

FD Sample Date/Time:  -----

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: -----

If YES, Which samples? Filt. Metals

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

0650 0.5 25.32 250 27.13 3984 2.10 18.9 1.48 6.79 213.0 73.3 Slightly Cloudy

0655 0.75 25.36 250 27.21 3988 2.10 18.6 1.47 6.78 205.5 43.1

0700 1.0 25.35 250 27.30 3984 2.10 20.2 1.58 6.78 200.3 36.7

0705 1.25 25.35 250 27.40 3982 2.10 16.5 1.29 6.78 206.1 29.5

0710 1.50 25.35 250 27.47 3974 2.09 14.8 1.15 6.78 189.0 18.8

0715 <2.00 25.35 250 27.50 3972 2.09 13.5 1.05 6.77 193.4 16.5

0720 2.25 25.37 250 27.52 3969 2.09 12.7 0.97 6.77 188.0 9.68

0725 <2.75 25.37 250 27.55 3967 2.09 12.6 0.98 6.77 174.0 6.67 Clear

0730 3.0 25.35 250 27.60 3967 2.09 11.4 0.89 6.77 164.7 6.38

0735 3.25 25.35 250 27.60 3966 2.09 11.5 0.89 6.77 160.7 6.30

0740 3.50 25.35 250 27.63 3964 2.09 11.6 0.90 6.77 157.9 4.96

0745 <4.00 25.35 250 27.66 3965 2.09 13.3 1.03 6.76 148.0 4.67

0750 <4.25 25.35 250 27.70 3963 2.09 13.2 1.03 6.76 140.3 4.19

0755 <4.50 25.35 250 27.74 3962 2.09 13.4 1.03 6.76 131.3 3.48

0800 4.75 25.35 250 27.75 3966 2.09 13.3 1.03 6.76 126.9 3.74

0805 5.0 25.35 250 27.74 3966 2.09 13.4 1.03 6.76 129.6 3.69

Signature: Juan Acaron Date: 5/22/2009

FIELD PARAMETERS

SHEET      1      OF  2362196.FI.ZZ.01 CGW1MW08

Monsoon Pump

LOCATION :  VE-SWMU-1

-----

-----

GROUNDWATER SAMPLING DATA SHEET

Heron Dipper T

5-22-09  0810

SAMPLE INFORMATION

DATE:  5/22/09 



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

Signature: Juan Acaron Date: 5/22/2009

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

PHOTO LOG

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-SWMU-1 DATE:  5/22/09 

1.)  Per PC, perchlorate is not being filtered in the field.  This method will be lab filtered.

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below.

362196.FI.ZZ.01 CGW1MW08

NOTES

SHEET      2    OF  2

Photo 
Number

Compass 
Direction

Time Description



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: Fair 84°F Sample Team: Juan Acaron

Matthew Anderson

Total Depth: 65.94 FT.(BTOC) Measured

Depth to Water:    (-) 32.34 FT.(BTOC) Measured Date and Time On Well: 5-20-09  1430

Water Column(h):   (=) 33.60 FT. Pump Start Date and Time: 5-20-09  1435

Water Volume in Well 5.48 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329Pump Finish Date and Time: 5-20-09

Pump Depth: 60.90 FT.(BTOC) Measured Date and Time Off Well: 5-20-09

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 4.6 GAL.

Sample ID: VEW01-MW09-0509 Parameters Colleced for:VOC, VOC SIM, SVOC, SVOC SIM, Pest/PCBS,

Sample Date/Time: TDS, Tot. Met., Filt. Met., Explo, Perch.,Chlor., CN

Field Dup:  YES/NO  ID: ----- Parameters Colleced for:  (FD) -----

FD Sample Date/Time: ----- -----

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: -----

If YES, Which samples? Filt. Metals

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1440 0.5 32.37 250 27.52 2352 1.20 17.0 1.33 6.80 332.6 56.6 Slightly Cloudy

1445 <0.75 32.37 250 27.72 2352 1.20 13.3 1.03 6.78 394.1 43.6

1450 <1.25 32.37 250 27.86 2348 1.20 12.4 0.97 6.77 423.7 34.1

1500 1.50 32.37 250 28.02 2357 1.20 13.0 1.01 6.82 374.9 22.3

1505 1.75 32.37 250 28.03 2361 1.21 11.9 0.93 6.78 376.4 19.6

1510 <2.25 32.37 250 27.98 2364 1.21 12.1 0.93 6.74 391.9 16.0

1515 2.50 32.37 250 28.25 2366 1.21 11.7 0.91 6.71 454.9 12.2

1520 <3.25 32.37 250 28.25 2370 1.21 10.8 0.84 6.7 480.9 7.55

1525 3.50 32.37 250 28.37 2364 1.21 10.5 0.81 6.69 488.5 6.07

1530 3.75 32.37 250 28.38 2366 1.21 10.7 0.83 6.67 498.4 5.76

1535 4.00 32.37 250 28.38 2364 1.21 10.6 0.82 6.67 504.7 4.52

1540 4.25 32.37 250 28.38 2360 1.21 10.8 0.84 6.67 499.8 4.90

1545 4.50 32.37 250 28.40 2360 1.21 10.7 0.83 6.67 501.2 4.79

Signature: Juan Acaron Date: 5/20/2009

Heron Dipper T

5-20-09  1550

SHEET      1      OF  2362196.FI.ZZ.01 CGW1MW09

Monsoon Pump

LOCATION :  VE-SWMU-1 DATE:  5/20/09 

GROUNDWATER SAMPLING DATA SHEET

SAMPLE INFORMATION

FIELD PARAMETERS



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

Signature: Juan Acaron Date: 5/20/2009

1.)  Per PC, perchlorate is not being filtered in the field.  This method will be lab filtered. 

Photo 
Number

Compass 
Direction

Time Description

362196.FI.ZZ.01 CGW1MW09

NOTES

PHOTO LOG

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below.

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-SWMU-1 DATE:  5/20/09 

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

SHEET      2    OF  2



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: Fair 79°F Sample Team: Juan Acaron

Matthew Anderson 

Total Depth: 52.61 FT.(BTOC) Measured

Depth to Water:    (-) 12.71 FT.(BTOC) Measured Date and Time On Well: 5-18-09  0900

Water Column(h):   (=) 39.90 FT. Pump Start Date and Time: 5-18-09  0913

Water Volume in Well 6.51 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 5-18-09  1420

Pump Depth: 47.5 FT.(BTOC) Measured Date and Time Off Well: 5-18-09  1430

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 1.6 GAL.

Sample ID: VEW01-MW10-0509 Parameters Collected for

Sample Date/Time: 

Field Dup:  YES/NO  ID: Parameters Collected for  (FD) -----

FD Sample Date/Time:  -----

MS/MSD: YES / NO Sample Appearance: clear

Were samples filtered? YES/NO Field Test Kit Details: -----

If YES, Which samples? 

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

0920 <0.25 13.38 <60 28.44 5576 3.00 44.0 3.36 6.87 216.2 12.6

0925 <0.25 13.56 70 28.62 5611 3.02 39.7 3.02 6.80 198.5 26.4

0930 <0.25 13.60 70 28.80 5616 3.02 39.4 2.98 6.76 191.5 27.5

0935 <0.50 13.79 70 28.87 5619 3.02 38.7 2.94 6.78 194.3 24.1

0936

0955 0.75 14.10 70 28.70 5561 2.99 50.9 3.86 6.76 189.6 17.4

1000 0.75 13.98 70 29.15 5556 2.98 41.5 3.50 6.76 188.3 18.1

1005 <1.0 13.89 50 29.45 5557 2.98 39.5 2.98 6.76 188.8 14.6 This is the minimum purge rate

1010 <1.0 13.88 50 29.75 5546 2.97 38.8 2.90 6.76 190.1 12.8 for this device

1015 <1.0 13.82 50 30.10 5547 2.97 38.0 2.79 6.75 193.0 12.7 clear

1020 1.0 13.88 50 30.37 5548 2.97 35.7 2.64 6.76 196.1 13.9

1025 1.0 13.85 50 30.48 5547 2.97 35.2 2.59 6.75 198.4 13.6

1030 <1.25 13.84 50 30.56 5547 2.97 36.4 2.70 6.75 201.6 9.61

1035 <1.25 13.85 50 30.68 5542 2.97 39.7 2.91 6.75 205.1 7.82

1040 1.25 13.85 50 30.92 5529 2.96 40.2 2.95 6.75 208.8 6.60

1045 1.25 13.85 50 31.02 5534 2.96 43.2 3.14 6.74 211.4 6.41

1050 <1.50 13.89 50 30.75 5548 2.97 43.4 3.19 6.74 214.3 6.05 clear

1055 <1.50 13.90 50 30.00 5539 2.97 43.1 3.18 6.73 211.7 5.12

1100 <1.50 13.85 50 29.98 5521 2.97 43.3 3.19 6.73 211.2 4.20

1105 1.5 13.85 50 29.9 5521 2.97 43.1 3.18 6.73 208.4 4.1

1110 1.5 13.85 50 29.92 5518 2.97 43.2 3.18 6.73 208.9 3.91 clear

Signature: Juan Acaron Date: 5/18/2009

SHEET      1      OF  2362196.FI.ZZ.01 CGW1MW10

Monsoon Pump

LOCATION :  VE-SWMU-1 DATE:  5-18-09 

GROUNDWATER SAMPLING DATA SHEET

SAMPLE INFORMATION

Filt. Metals

Believe D.O. membrane should be changed due to bubble on membrane. Will change D.O. membrane then monitor readings. 

FIELD PARAMETERS

Heron Dipper T

VOC, VOC SIM, SVOC, SVOC SIM, Tot. Met., Filt.  

Met., explo., pest/PCB, CN, perchl., TDS, Chloride5/18/2009  1115

-----

-----



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

Signature: Juan Acaron Date: 5/18/2009

GROUNDWATER SAMPLING DATA SHEET

SHEET      2     OF  2362196.FI.ZZ.01 CGW1MW10

5) Even though the turbidity is trending down, it is within 10% and under 5 NTUs. Under 5 NTUs is excellent.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

LOCATION :  VE-SWMU-1 DATE:  5-18-09 

1) The pump was set at the minimum rate for the monsoon pump at 50 mL/min

2) The purge rate was set at less than the minimum allotted rate (200-500 mL/min) to try to minimize drawdown.

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below.

NOTES

3) The sample rate was set less than the minimum allotted rate (100-250 mL/min) to minimize drawdown

4) Perchlorate is not being filtered in the field per PC. This method will be lab filtered

Photo 
Number

Compass 
Direction

Time Description

PHOTO LOG



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: Fair 84°F Sample Team: Juan Acaron

Matthew Anderson

Total Depth: 30.50 FT.(BTOC) Measured

Depth to Water:    (-) 17.05 FT.(BTOC) Measured Date and Time On Well: 5-12-09  1010

Water Column(h):   (=) 13.45 FT. Pump Start Date and Time: 5-12-09  1020

Water Volume in Well 2.20 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 5-12-09  1530

Pump Depth: 25.5 FT.(BTOC) Measured Date and Time Off Well: 5-12-09  1540

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 10.3 GAL.

Sample ID: VEW01-MW11-0509 Parameters Collected for

Sample Date/Time: 

Field Dup:  YES/NO  ID: Parameters Collected for  (FD) -----

FD Sample Date/Time:  -----

MS/MSD: YES / NO Sample Appearance: clear

Were samples filtered? YES/NO Field Test Kit Details: -----

If YES, Which samples? 

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1025 <0.50 17.05 150 26.84 29673 18.32 14.4 1.03 6.44 -193.0 570 cloudy (brown)

1030 <0.75 17.05 170 26.93 29674 18.31 13.1 0.94 6.43 -191.2 546

1035 1.00 17.05 250 27.2 29706 18.33 13.5 0.97 6.43 -187.0 427

1040 1.25 17.05 250 27.42 29705 18.33 13.0 0.92 6.43 -186.7 315

1045 1.50 17.05 250 27.51 29728 18.34 12.9 0.92 6.43 -180.6 232

1050 1.75 17.05 250 27.66 29729 18.34 12.9 0.92 6.44 -183.1 157

1055 2.00 17.05 250 27.74 29739 18.34 12.6 0.90 6.44 -186.7 121

1100 <2.50 17.05 250 27.85 29741 18.34 12.5 0.89 6.44 -195.7 83.8 slightly cloudy

1105 <2.75 17.05 250 28.03 29731 18.33 12.3 0.87 6.44 -193.6 58.3

1110 3.00 17.05 250 28.06 29733 18.33 12.2 0.86 6.44 -192.7 44.8

1115 3.25 17.05 250 28.24 29716 18.33 12.2 0.86 6.44 -192.1 37.0

1120 3.50 17.05 250 28.41 29736 18.33 12.0 0.84 6.44 -198.1 31.6

1125 3.75 17.05 250 28.47 29725 18.32 12.0 0.84 6.44 -195.0 18.9

1130 <4.25 17.05 250 28.53 29718 18.32 11.9 0.84 6.44 -188.6 16.2

1135 <4.50 17.05 250 28.54 29729 18.32 11.9 0.84 6.44 -196.7 14.2

1140 4.75 17.05 250 28.29 29756 18.33 11.6 0.82 6.44 -202.9 15.7

1145 5.00 17.05 250 28.11 29750 18.34 11.5 0.81 6.43 -201.7 16.5

1150 <5.50 17.05 250 28.2 29738 18.33 11.4 0.80 6.43 -201.3 13.4

1155 5.75 17.05 250 28.18 29734 18.33 11.2 0.79 6.43 -203.5 11.0

1200 <6.25 17.05 250 28.17 29716 18.31 10.9 0.77 6.43 -203.7 11.4

1205 <6.75 17.05 250 28.06 29720 18.33 10.9 0.77 6.43 -202.1 7.36

Signature: Juan Acaron Date: 5/12/2009

Heron Dipper T

5-12-09  1255

-----

-----

SHEET      1      OF  3362196.FI.ZZ.01 CGW1MW11

Monsoon Pump

LOCATION :  VE-SWMU-1 DATE:  5-12-09 

GROUNDWATER SAMPLING DATA SHEET

SAMPLE INFORMATION

FIELD PARAMETERS

Filt. Metals

VOC, VOC SIM, SVOC, SVOC SIM, explo., Tot.

Met., Filt. Met., CN, Chlor., TDS, Perchl., Pest/PCB



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1210 <7.0 17.05 250 27.89 29722 18.32 10.6 0.75 6.42 -199.3 7.18

1215 7.25 17.05 250 27.85 29694 18.31 10.5 0.74 6.42 -199.9 9.14

1220 7.50 17.05 250 27.77 29693 18.3 10.3 0.73 6.42 -199.9 8.09

1225 <8.00 17.05 250 27.82 29691 18.31 10.4 0.74 6.42 -200.0 6.99

1230 8.25 17.05 250 27.87 29684 18.31 10.5 0.75 6.42 -201.6 6.48

1235 <8.75 17.05 250 27.90 29700 18.31 10.5 0.75 6.41 -200.3 5.47

1240 <9.25 17.05 250 28.04 29714 18.32 10.5 0.75 6.41 -200.6 4.41 clear

1245 <9.75 17.05 250 27.94 29701 18.32 10.5 0.75 6.41 -200.4 4.27

1250 10.0 17.05 250 27.87 29694 18.32 10.5 0.75 6.41 -199.1 2.88

Signature: Juan Acaron Date: 5/12/2009

SHEET      2      OF  3362196.FI.ZZ.01 CGW1MW11

GROUNDWATER SAMPLING DATA SHEET

FIELD PARAMETERS

LOCATION :  VE-SWMU-1 DATE:  5-12-09 



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

Signature: Juan Acaron Date: 5/12/2009

2.)  Collected MS/MSD at this well due to MW-11 being < background well. The flow rate was also exceptional. 

SHEET      3     OF  3362196.FI.ZZ.01 CGW1MW11

NOTES

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-SWMU-1 DATE:  5-12-09 

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision :

1.)  The turbidity was not within 10%, but was under 5 NTU!  Under 5 NTU's. Under 5 NTUs is considered optimal.

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below.

PHOTO LOG

Photo 
Number

Compass 
Direction

Time Description



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: Fair  80°F Sample Team: Juan Acaron

Matthew Anderson

Total Depth: 57.80 FT.(BTOC) Measured

Depth to Water:    (-) 42.45 FT.(BTOC) Measured Date and Time On Well: 5-20-09  0830

Water Column (h):   (=) 15.35 FT. Pump Start Date and Time: 5-20-09  0835

Water Volume in Well 2.51 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329Pump Finish Date and Time: 5-20-09  1200 

Pump Depth: 52.8 FT.(BTOC) Measured Date and Time Off Well: 5-20-09  1210

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm 

'Measuring Device/Equipment: Total Purge Volume: 3.0 GAL.

Sample ID: VEW01-MW13-0509 Parameters Collected forVOC, VOC SIM, SVOC, SVOC SIM, Pest/PCB,

Sample Date/Time: TDS, CN, Tot. Met., Filt. Met., Explo, Perchl, Chlor.

Field Dup:  YES/NO  ID: Parameters Collected for  (FD) Same as native except TDS and Chloride

FD Sample Date/Time: 

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: -----

If YES, Which samples? Filt. Metals

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

0845 <0.5 42.65 250 28.08 2951 1.53 23.2 1.78 6.71 269.8 27.0 Slightly Cloudy

0850 0.5 42.58 150 28.79 2940 1.52 18.7 1.44 6.66 350.8 10.7

0855 0.75 42.67 350 28.59 2936 1.52 16.4 1.26 6.65 380.1 8.87

0900 1.0 42.61 250 28.72 2938 1.52 15.0 1.15 6.65 390.0 6.33

0905 1.25 42.56 250 28.91 2936 1.52 14.1 1.07 6.64 404.0 4.81

0910 1.50 42.58 250 29.11 2936 1.52 12.3 0.94 6.64 421.7 4.42

0915 <1.75 42.58 250 29.17 2936 1.51 12.3 0.93 6.63 424.1 3.97

0920 <2.0 42.58 250 29.26 2934 1.51 12.6 0.95 6.61 436.1 3.45

0925 <2.25 42.59 250 29.39 2933 1.51 12.0 0.91 6.60 447.7 2.55

0930 <2.50 42.58 250 29.32 2930 1.51 11.8 0.89 6.60 452.3 2.13

0935 2.50 42.58 250 29.41 2928 1.51 11.9 0.90 6.60 451.7 1.99 Clear

0940 2.75 42.58 250 29.38 2930 1.51 11.8 0.90 6.60 453.4 1.91

Signature: Juan Acaron Date: 5/20/2009

VEW01-MW13P-0509

5-20-09  0950

FIELD PARAMETERS

Heron Dipper T

5-20-09  0945

SAMPLE INFORMATION

SHEET      1      OF  2362196.FI.ZZ.01 CGW1MW13

Monsoon Pump

LOCATION :  VE-SWMU-1 DATE:  5/20/09 

GROUNDWATER SAMPLING DATA SHEET



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

Signature: Juan Acaron Date: 5/20/2009

PHOTO LOG

362196.FI.ZZ.01 CGW1MW13

NOTES

SHEET      2     OF  2

1.)  The turbidity is not within 10% but it is under 3 NTU's.  Anything under 5 NTU's is ideal.

Explanation of exceptions to SOP(s) including why, under what conditions, who authorized exception, anything considered in the decision:

Photo 
Number

Compass 
Direction

Time Description

2.)  Per John Swenfurth the field duplicate was taken here due to excellent flow rate.

3.)  Perchlorate is not being filtered in the field per PC.  This method will be lab filtered. 

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below.

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-SWMU-1 DATE:  5/20/09 



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: Sample Team: Michael Zamboni

Juan Acaron

Total Depth: 43.8 FT.(BTOC) Measured

Depth to Water:    (-) 38.21 FT.(BTOC) Measured Date and Time On Well: 4/3/09  1320

Water Column(h):   (=) 5.59 FT. Pump Start Date and Time: 4/3/09  1325

Water Volume in Well 0.91 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 4/3/09  1440

Pump Depth: 42 FT.(BTOC) Measured Date and Time Off Well: 4/3/09  1445

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 3.5 GAL.

Sample ID: VEW10-MW01-0409 Parameters Collected for: Filt. Thallium, Tot. Thallium, TDS, Chloride

Sample Date/Time: 

Field Dup:  YES/NO  ID: Parameters Collected for:  (FD) ---

FD Sample Date/Time: ---

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: ---

If YES, Which samples? Filt. Thallium

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1340 0.5 38.34 250 29.65 4921 2.62 0.6 0.04 6.70 215.1 312 Turbid

1345 0.75 38.33 250 29.94 4924 2.62 0.6 0.04 6.70 231.9 139

1350 <1.25 38.33 250 30.14 4926 2.62 0.6 0.04 6.69 242.9 55.5

1355 <1.50 38.32 200 30.29 4927 2.62 0.5 0.04 6.68 250.1 30.1

1400 1.75 38.32 200 30.46 4934 2.62 0.5 0.03 6.68 261.1 19.2

1405 2 38.32 200 30.50 4932 2.62 0.4 0.03 6.69 263.9 13.4

1410 2.25 38.32 200 30.62 4931 2.62 0.4 0.03 6.69 267.2 10.2

1415 2.50 38.32 200 30.56 4932 2.62 0.4 0.03 6.69 269.3 7.86

1420 2.75 38.32 200 30.68 4929 2.62 0.4 0.03 6.69 271.3 6.40

1425 3.0 38.32 200 30.72 4928 2.62 0.4 0.03 6.69 272.0 4.82

 

Signature: Juan Acaron Date: 4/3/2009

FIELD PARAMETERS

SHEET      1      OF  2362196.FI.ZZ.01 CGW10MW01

Monsoon Pump

LOCATION :  VE-SWMU-10 DATE:  4/3/09 

GROUNDWATER SAMPLING DATA SHEET

90°F + Really Hot!

SAMPLE INFORMATION

4/3/09  1430

Heron Dipper T

---

---



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

Signature: Juan Acaron Date: 4/3/2009

Photo 
Number

Compass 
Direction

Time Description

Did not collect FD at this well because historical data showed that CGW10 MW05 was considered to be one of the "hottest" wells at this 

DATE:  4/3/09 

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything 
considered in the decision :

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  No.

NOTES (CONTINUED)

PHOTO LOG

site.  Turbidity not within 10% although it is extremely low.  Three readings less than 10 NTU's.

LOCATION :  VE-SWMU-10

SHEET      2     OF 2362196.FI.ZZ.01 CGW10MW01

GROUNDWATER SAMPLING DATA SHEET



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: 75° Calm Sample Team: Juan Acaron/ GNV

Michael Zamboni/ LDC

Total Depth: 39.08 FT.(BTOC) Measured

Depth to Water:    (-) 32.53 FT.(BTOC) Measured Date and Time On Well: 3/30/2009

Water Column(h):   (=) 6.55 FT. Pump Start Date and Time: 3/30/2009  0750

Water Volume in Well 1.07 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 3/30/2009

Pump Depth: 35 FT.(BTOC) Measured Date and Time Off Well: 3/30/2009

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 0.75 GAL.

Sample ID: VEW10-MW02-0309 Parameters Collected for: Thallium, Filt. Thallium, TDS, Chloride

Sample Date/Time: 

Field Dup:  YES/NO  ID: Parameters Collected for:  (FD) ---

FD Sample Date/Time: 

MS/MSD: YES / NO  Only for thallium and filt. thallium Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: ---

If YES, Which samples? Thallium

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

0800 < 0.50 32.80 25 26.10 19840 11.81 6.4 0.47 6.33 -71.6 20.3 clear

0805 < 0.50 32.80 25 25.88 19756 11.77 3.6 0.27 6.33 -71.6 17.2

0810 < 0.50 32.80 25 25.93 19787 11.77 2.3 0.17 6.34 -68.6 20.9

0815 < 0.50 32.84 25 26.14 19769 11.75 1.8 0.13 6.34 -59.6 17.0

0820 < 0.50 32.84 25 26.19 19831 11.79 1.5 0.12 6.33 -52.2 15.2

0825 < 0.50 32.83 25 26.19 19839 11.79 1.3 0.10 6.33 -48.6 11.8

0830 < 0.50 32.81 25 26.32 19858 11.81 1.1 0.08 6.33 -45.8 10.4

0835 < 0.50 32.84 25 26.43 19843 11.80 1.0 0.07 6.33 -38.9 7.59

0840 < 0.50 32.84 25 26.51 19875 11.82 0.8 0.06 6.33 -34.3 6.86

0845 < 0.50 32.83 25 26.61 19886 11.82 0.7 0.05 6.33 -30.3 5.87

0850 0.50 32.83 25 26.76 19887 11.82 0.7 0.05 6.33 -27.8 5.26

0855 0.50 32.82 25 26.84 19890 11.82 0.6 0.05 6.33 -25.6 4.98

0900 < 0.75 32.82 25 26.90 19902 11.83 0.5 0.04 6.33 -22.2 4.16

0905 < 0.75 32.83 25 26.93 19934 11.84 0.4 0.03 6.33 -16.0 5.06

0910 < 0.75 32.84 25 26.98 19960 11.86 0.4 0.03 6.33 -17.0 3.06

0915 < 0.75 32.83 25 27.08 19950 11.86 0.4 0.03 6.33 -16.7 1.72 clear

Signature: Juan Acaron Date: 3/30/2009

SHEET      1      OF  2362196.FI.ZZ.01 CGW10MW02

Monsoon Pump

LOCATION :  VE-SWMU-10 DATE: 3/30/09

GROUNDWATER SAMPLING DATA SHEET

Heron Dipper T

3/30/2009  0720

SAMPLE INFORMATION

FIELD PARAMETERS

---

---



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)? B-1

Signature: Michael Zamboni Date: 3/30/2009

PHOTO LOG

Photo 
Number

Compass 
Direction

Time Description

Flow rate (well purged) < 200 mL/min as per B-1.

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  No. See below.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything 
considered in the decision :

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-SWMU-10 DATE: 3-30-09

NOTES (CONTINUED)

Collect MS/MSD here because this is the "coolest" well. Drawdown exceeded 0.3 feet a few times while purging, but it is extremely 

difficult to control flow since it is so far below the pumps minimum capability.

Turbidity not within 10% but 3 consecutive values less than 10 NTU is excellent. 

SHEET      2     OF  2362196.FI.ZZ.01 CGW10MW02



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: 80°F and Calm Sample Team: Juan Acaron

Mike Zamboni

Total Depth: 39.5 FT.(BTOC) Measured

Depth to Water:    (-) 32.42 FT.(BTOC) Measured Date and Time On Well: 3/27/09 0855

Water Column(h):   (=) 7.08 FT. Pump Start Date and Time: 3/27/09 0910

Water Volume in Well 1.16 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 3/27/09 1410

Pump Depth: 35.5 FT.(BTOC) Measured Date and Time Off Well: 3/27/09 1410

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 3.25 GAL.

Sample ID: Parameters Collected for: Total Thallium, filtered Thallium

Sample Date/Time: 

Field Dup:  YES/NO  ID: Parameters Collected for:  (FD) ---

FD Sample Date/Time: 

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: ---

If YES, Which samples? Thallium

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

Pump troubles may cause a turbidity issue at this well.

Begin Pumping at 150 mL/min.  Drawdown exceeds 0.3'.

Drop flow rate to <25 mL/min

0923 32.92 <25

0925 32.93 <25

0930 <0.5 32.97 <25 27.34 4461 2.37 5.2 0.40 6.90 184.1 54.2 Cloudy

0935 <0.5 33.00 <25 27.13 4467 2.37 3.4 0.26 6.90 174.9 55.0

0940 <0.5 33.03 <25 27.06 4462 2.37 2.7 0.21 6.90 175.7 53.5

0945 <0.5 33.06 <25 26.92 4467 2.37 2.2 0.17 6.91 177.0 55.1

0950 <0.5 33.10 <25 26.86 4464 2.37 1.9 0.15 6.91 176.4 52.5

1000 <0.5 33.12 <25 26.97 4462 2.37 1.7 0.13 6.91 137.2 46.8

1005 <0.5 33.16 <25 27.06 4464 2.37 1.5 0.12 6.91 113.2 31.6

1010 <0.5 33.20 <25 27.23 4465 2.37 1.4 0.11 6.91 82.0 28.6

1015 <0.5 33.23 <25 27.37 4470 2.37 1.3 0.10 6.91 50.8 25.0

1020 <0.5 33.26 <25 27.48 4473 2.37 1.2 0.09 6.91 41.2 24.1

1025 <0.5 33.29 <25 27.66 4475 2.37 1.2 0.09 6.91 35.6 23.3

1030 <0.5 33.31 <25 27.85 4477 2.37 1.0 0.08 6.91 41.2 17.9

1035 <0.5 33.34 <25 27.96 4478 2.37 1.0 0.08 6.91 42.5 15.6

1040 <0.5 33.37 <25 28.15 4484 2.38 0.9 0.07 6.90 44.8 13.9

1045 <0.5 33.38 <25 28.47 4480 2.37 0.9 0.07 6.90 49.4 12.4

1050 <0.5 33.48 <25 28.76 4485 2.37 0.9 0.07 6.90 57.5 11.5

Signature: J. Acaron Date: 3/27/2009

SHEET      1      OF  3362196.FI.ZZ.01 CGW10MW03

Hurricane Pump

LOCATION :  VE-SWMU-10 DATE:  3/27/09

GROUNDWATER SAMPLING DATA SHEET

SAMPLE INFORMATION

FIELD PARAMETERS

---

---

03/27/09 1400

Heron Dipper T

VEW10 - MW03 - 0309



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1055 0.5 33.49 <25 28.95 4491 2.38 0.8 0.06 6.90 58.7 10.9 Clear

1100 0.5 33.51 <25 29.19 4495 2.38 0.9 0.07 6.90 63.5 9.71

1105 0.5 33.50 <25 29.59 4493 2.38 0.8 0.06 6.90 79.5 9.32

1110 0.5 33.54 <25 29.76 4493 2.38 0.8 0.06 6.90 85.2 9.06

1115 <0.75 33.56 <25 29.98 4501 2.38 0.8 0.06 6.90 88.9 9.52

1117

1120 <1.0 33.80 250 29.38 4493 2.38 0.6 0.04 6.89 34.8 10.8 Change flow rate

1125 1.0 34.06 100 29.18 4501 2.38 0.7 0.05 6.89 18.7 6.58

1130 <1.25 34.17 100 29.23 4501 2.38 0.7 0.05 6.89 15.6 5.00

1135 1.25 34.27 <25 30.02 4499 2.38 0.8 0.06 6.88 -5.0 4.5 Adjust flow rate

1140 1.50 34.57 <200 29.60 4498 2.38 0.6 0.04 6.88 -4.6 4.72

1145 1.75 34.86 150 29.93 4503 2.38 0.7 0.05 6.88 -5.9 3.27

1150 2.0 35.12 150 29.94 4510 2.38 0.6 0.04 6.88 -10.8 2.79

1155 2.25 35.36 150 29.84 4512 2.39 0.6 0.05 6.88 -25.8 2.66

1200 2.50 35.55 100 30.05 4514 2.39 0.6 0.05 6.88 -13.8 2.67

1205 <2.75 35.70 100 30.31 4515 2.39 0.6 0.05 6.88 -7.1 2.60 Adjust flow rate

1210 <3.0 35.89 175 30.21 4513 2.39 0.8 0.06 6.88 -21.3 2.64

1215

yield well.  We will allow well to recover at a sufficient amount to collect samples.

1236 - 35.63 - - - - - - - - -

1252 - 35.41 - - - - - - - - -

1311 - 35.15 - - - - - - - - -

1331 - 34.9 - - - - - - - - -

1351 - 34.65 - - - - - - - - -

1400

Signature: J. Acaron Date: 3/27/2009

Unable to stop drawdown.  Increase flow rate.

DTW is at pump.  Pump was shut off before water reached the intake.  This well is considered an insufficient

Well now recharged sufficiently to collect sample.  Collect VEW10-MW03-0309 without additional purging.

DATE:  3/27/09

SHEET      2      OF  3362196.FI.ZZ.01 CGW10MW03

GROUNDWATER SAMPLING DATA SHEET

FIELD PARAMETERS

LOCATION :  VE-SWMU-10



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

Signature: M. Zamboni Date: 3/27/2009

No Exceptions. Well is insufficient yield, and sampled as per B-1.

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? Yes

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything 
considered in the decision :

SHEET      3     OF  3362196.FI.ZZ.01 CGW10MW03

NOTES (CONTINUED)

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-SWMU-10 DATE:  3/27/09

PHOTO LOG

Photo 
Number

Compass 
Direction

Time Description



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: Sample Team: Michael Zamboni/ LDC

Juan Acaron/ GNV

Total Depth: 45 FT.(BTOC) Measured

Depth to Water:    (-) 32.61 FT.(BTOC) Measured Date and Time On Well: 3/31/09  1315

Water Column(h):   (=) 12.39 FT. Pump Start Date and Time: 3/31/09  1320

Water Volume in Well 2.02 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 3/31/09  1440

Pump Depth: 40 FT.(BTOC) Measured Date and Time Off Well: 3/31/09  1500

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 5.5 GAL.

Sample ID: VEW10-MW04-0309 Parameters Collected for: Tot. Thallium

Sample Date/Time: Filt. Thallium

Field Dup:  YES/NO  ID: Parameters Collected for:  (FD)

FD Sample Date/Time:

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: ---

If YES, Which samples? Thallium

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1325 < 0.50 32.63 250 28.04 6578 3.58 6.9 0.48 6.62 223.7 230 cloudy

1330 0.75 32.68 250 28.18 6575 3.57 1.4 0.10 6.60 242.7 174

1335 < 1.25 32.69 300 28.61 6576 3.57 1.0 0.08 6.59 254.6 114

1340 < 1.50 32.68 250 28.71 6587 3.58 0.9 0.07 6.59 257.8 58.1

1345 < 1.75 32.68 250 28.75 6602 3.59 0.7 0.05 6.58 264.8 24.3

1350 < 2.25 32.68 250 28.96 6608 3.59 0.7 0.05 6.58 267.3 14.6

1355 < 2.50 32.68 250 28.99 6627 3.60 0.5 0.04 6.58 271.5 9.88

1400 < 3.00 32.68 250 28.74 6641 3.61 0.4 0.03 6.58 276.1 7.57

1405 < 3.50 32.68 250 28.79 6649 3.61 0.4 0.03 6.58 275.3 6.22 clear

1410 < 3.75 32.68 250 28.76 6650 3.61 0.3 0.03 6.58 278.9 5.50

1415 < 4.25 32.68 250 29.01 6649 3.61 0.6 0.05 6.18 278.1 5.07

1420 < 4.5 32.68 250 29.04 6662 3.62 0.7 0.05 6.51 280.1 5.94

1425 < 5.0 32.68 250 29.04 6662 3.62 0.7 0.05 6.58 279.2 5.42

Signature: Juan Acaron Date: 3/31/2009

SHEET      1      OF  2362196.FI.ZZ.01 CGW10MW04

Monsoon Pump

LOCATION :  VE-SWMU-10 DATE: 3/31/09

GROUNDWATER SAMPLING DATA SHEET

85°F Humid and Hot

SAMPLE INFORMATION

FIELD PARAMETERS

Heron Dipper T

---

---

3/31/09  1430



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)? B-1

Signature: Michael Zamboni Date: 3/31/2009

PHOTO LOG

Photo 
Number

Compass 
Direction

Time Description

No MS/MSD here because there was a "cooler" well.

Were all requirements of the SAP, PIs and above mentioned SOP(s) met? No. See below.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything 
considered in the decision :

GROUNDWATER SAMPLING DATA SHEET

NOTES (CONTINUED)

Turbidity not within 10% but 3 consecutive values less than 10 NTU is excellent.

LOCATION :  VE-SWMU-10 DATE: 3-31-09

SHEET      2     OF  2362196.FI.ZZ.01 CGW10MW04



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: Sample Team: Juan Acaron/ GNV

Michael Zamboni/ LDC

Total Depth: 43.84 FT.(BTOC) Measured

Depth to Water:    (-) 32.24 FT.(BTOC) Measured Date and Time On Well: 3/30/09  1310

Water Column(h):   (=) 11.6 FT. Pump Start Date and Time: 3/30/09  1320

Water Volume in Well 1.89 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 3/30/09  1450

Pump Depth: 38.5 FT.(BTOC) Measured Date and Time Off Well: 3/30/09  1500

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 1.5 GAL.

Sample ID: VEW10-MW05-0309 Parameters Collected for: Tot. Thallium

Sample Date/Time: Filt. Thallium

Field Dup:  YES/NO  ID: VEW10-MW05P-0309 Parameters Collected for:  (FD) Tot. Thallium

FD Sample Date/Time: Filt. Thallium

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: ---

If YES, Which samples? Thallium

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1330 < 0.5 32.51 25 29.01 8122 4.48 0.7 0.05 6.66 158.0 148 cloudy/change flow rate

1335 < 0.5 32.53 50 28.97 8055 4.43 0.6 0.05 6.65 184.1 134 change flow rate

1340 < 0.5 32.66 100 28.77 7964 4.38 0.6 0.05 6.64 192.7 37.5 change flow rate

1345 < 0.5 32.59 25 28.94 7955 4.38 0.6 0.05 6.63 196.0 27.5

1350 0.5 32.58 25 29.22 7950 4.37 0.6 0.04 6.63 198.9 19.7

1355 < 0.75 32.57 60 28.92 7941 4.37 0.6 0.04 6.62 204.2 15.6  

1400 0.75 32.53 40 28.92 7935 4.37 0.5 0.04 6.63 208.1 9.32

1405 < 1.0 32.48 40 28.97 7933 4.37 0.5 0.04 6.63 209.4 7.19

1410 < 1.0 32.53 40 28.76 7952 4.38 0.5 0.04 6.63 209.5 6.84

1415 1.0 32.51 40 28.67 7921 4.36 0.4 0.03 6.63 210.6 5.41

1420 < 1.25 32.52 40 28.77 7915 4.36 0.4 0.03 6.64 210.3 4.03

1425 < 1.25 32.53 40 28.82 7917 4.36 0.4 0.03 6.64 206.6 4.33

1430 1.25 32.52 40 28.83 7916 4.36 0.4 0.03 6.64 208.3 4.17

Signature: Juan Acaron Date: 3/30/2009

SAMPLE INFORMATION

FIELD PARAMETERS

SHEET      1      OF  2362196.FI.ZZ.01 CGW10MW05

Monsoon Pump

LOCATION :  VE-SWMU-10 DATE: 3/30/09

GROUNDWATER SAMPLING DATA SHEET

85° Hot and Sunny

Heron Dipper T

3/30/09  1435

3/30/09  1440



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

Signature: Michael Zamboni Date: 3/30/2009

PHOTO LOG

Photo 
Number

Compass 
Direction

Time Description

SHEET      2     OF  2362196.FI.ZZ.01 CGW10MW05

NOTES (CONTINUED)

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-SWMU-10 DATE: 3/30/09

Collect an FD here for fear of the other wells being insufficient yield.

Pumped at less than minimum flow rate.

Exceeded 0.3' drawdown a couple of times while adjusting flow rate.

Achieved < 0.3' drawdown before sampling.

Very difficult to get a good flow while pumping at such a low rate.

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See below. 

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything 
considered in the decision :



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: 85°F, Hot Sample Team: Juan Acaron/GVN

Michael Zamboni/WDC

Total Depth: 52.6 FT.(BTOC) Measured

Depth to Water:    (-) 39.25 FT.(BTOC) Measured Date and Time On Well: 3/25/09  1110

Water Column(h):   (=) 13.35 FT. Pump Start Date and Time: 3/25/09  1135

Water Volume in Well 2.18 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 3/25/09  1330

Pump Depth: 47.5 FT.(BTOC) Measured Date and Time Off Well: 3/25/09  1350

Purge Device/Equip: Air Monitoring Readings: 0ppm

'Measuring Device/Equipment: Total Purge Volume: 3 GAL.

Sample ID: Parameters Collected for: VOC, VOC SIM, TDS, Chloride

Sample Date/Time:

Field Dup:  YES/NO  ID: Parameters Collected for:  (FD) ---

FD Sample Date/Time: ---

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: ---

If YES, Which samples? ---

SHEET      1      OF  2362196.FI.ZZ.01 EPI04-MW01

Monsoon Pump

LOCATION :  VE-PI-4 DATE:   03/25/09

GROUNDWATER SAMPLING DATA SHEET

FIELD PARAMETERS

Heron Dipper T

---

---

VEP4-GW01-0309

03/25/09 1310

SAMPLE INFORMATION

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

Removed tubing from well.  May cause turbidity issues.

1140 <0.25 39.49 225 28.79 1958 0.99 0.7 0.05 6.93 176.7 >1000 sandy

1145 0.50 39.51 225 29.21 1957 0.99 0.7 0.05 6.91 198.0 648

1150 0.75 39.37 125 29.47 1962 0.99 0.7 0.05 6.90 216.9 522

1155 <1.00 39.34 125 29.30 1965 0.99 0.7 0.05 6.90 229.5 423

1200 1.00 39.34 125 29.30 1963 0.99 0.7 0.06 6.89 237.6 270

1205 <1.25 39.34 125 29.51 1963 0.99 0.7 0.06 6.90 244.6 173

1210 1.25 39.34 125 27.78 1965 0.99 0.8 0.06 6.91 248.1 128

1215 <1.50 39.34 125 28.93 1966 0.99 0.8 0.06 6.91 250.5 81.7

1220 <1.75 39.34 125 30.09 1966 0.99 0.8 0.06 6.90 255.0 52.7

1225 1.75 39.34 125 30.03 1967 0.99 0.8 0.06 6.90 260.9 38.2

1230 <2.00 39.34 125 30.06 1967 0.99 0.8 0.06 6.90 264.4 23.6

1235 2.00 39.34 125 30.19 1966 0.99 0.8 0.06 6.90 268.0 17.1

1240 <2.25 39.34 125 30.30 1967 0.99 0.8 0.06 6.90 249.5 14.5

1245 2.25 39.33 125 30.30 1967 0.99 0.8 0.06 6.90 257.7 11.1

1250 <2.50 39.33 125 30.24 1967 0.99 0.8 0.06 6.89 254.6 9.63

1255 2.50 39.33 125 30.34 1966 0.99 0.8 0.06 6.90 269.0 8.56

1300 <2.75 39.32 125 30.21 1966 0.99 0.8 0.06 6.89 272.9 8.16

1305 2.75 39.32 125 30.30 1966 0.99 0.8 0.06 6.89 273.7 8.26

Signature: J. Acaron Date: 3/25/2009

FIELD PARAMETERS



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)? B-1

362196.FI.ZZ.01 EPI04-MW01

These are field notes and not exceptions:  There was tubing in the well and it was difficult to remove.  So we stirred up the well some.  Pump is 5 feet

from bottom -  pulling up sand this well is a  candidate for redevelopment.  Contact J. Swenfurth/ TP.  If turbidity becomes comparable to other wells 

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything 
considered in the decision :

NOTES (CONTINUED)

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-PI-4 DATE:  3/25/2009

SHEET      2   OF  2

sample VOCs, CL, TDS and then redevelop.  If we cannot get turbidity down redevelop and then start again.

Exceptions: Flow rate is less than 200 mL/min

Team re-developed well on 4/2/09

Signature: J. Acaron Date: 3/25/2009

PHOTO LOG

Photo 
Number

Compass 
Direction

Time Description



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: 75°F and pleasant Sample Team: Juan Acaron/GVN

Michael Zamboni / WDC

Total Depth: 48.69 FT.(BTOC) Measured

Depth to Water:    (-) 43.84 FT.(BTOC) Measured Date and Time On Well: 3/25/09  0730

Water Column(h):   (=) 4.85 FT. Pump Start Date and Time: 3/25/09  0745

Water Volume in Well 0.79 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 3/25/09  0907

Pump Depth: 46.5 FT.(BTOC) Measured Date and Time Off Well: 3/25/09  0920

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 4.5 GAL.

Sample ID: Parameters Collected for: VOC, VOC SIM

Sample Date/Time:

Field Dup:  YES/NO  ID: Parameters Collected for:  (FD) ---

FD Sample Date/Time: 

MS/MSD: YES / NO For VOCs and Sim VOCs Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: ---

If YES, Which samples? 

SHEET      1      OF 2362196.FI.ZZ.01 EPI04-MW02

Hurricane Pump

LOCATION :  VE-PI-4 DATE:   03/25/09

GROUNDWATER SAMPLING DATA SHEET

---

FIELD PARAMETERS

Heron Dipper T

VEP4-GW02-0309

03/25/09 0855

---

SAMPLE INFORMATION

---

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

0750 <0.5 44.11 200 27.12 2193 1.12 11.0 0.86 6.61 208.1 27.3 Clear

0755 <0.75 44.07 200 27.56 2192 1.12 6.8 0.53 6.61 204.2 17.2

0800 <1.00 44.06 200 27.96 2197 1.12 4.7 0.37 6.62 197.7 11.3

0805 1.0 44.05 200 28.18 2206 1.12 3.6 0.28 6.62 193.2 7.61

0810 1.25 44.06 200 28.33 2216 1.13 2.9 0.22 6.63 191.1 5.06

0815 1.5 44.08 200 28.48 2230 1.13 2.4 0.19 6.63 189.8 3.78

0820 1.75 44.08 200 28.65 2239 1.14 2.1 0.16 6.64 190.8 2.99

0825 2.0 44.07 200 28.69 2240 1.14 1.9 0.14 6.64 191.8 2.50

0830 2.25 44.08 200 28.71 2256 1.15 1.7 0.13 6.65 192.8 2.06

0835 <2.75 44.09 200 28.75 2259 1.15 1.5 0.12 6.65 194.2 1.82

0840 <3.0 44.09 200 28.81 2262 1.14 1.4 0.11 6.65 195.2 1.53

0845 <3.25 44.10 200 28.91 2270 1.15 1.4 0.11 6.66 186.2 1.47

0850 <3.50 44.09 200 29.13 2277 1.16 1.3 0.10 6.66 190.7 1.50

Signature: Mike Zamboni Date: 3/25/2009

FIELD PARAMETERS



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)? B-1

SHEET      2     OF  2362196.FI.ZZ.01 EPI04-MW02

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-PI-4

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything 
considered in the decision :

NOTES (CONTINUED)

Turbidity not with in 10%, but 3 consecutive readings below 10 NTU is excellent.  These are below 2 NTUs.

Collect MS/MSD at this well (instead of GW05) because this is the 'coolest' well.

DATE: 03/25/09

Signature: Mike Zamboni Date: 3/25/2009

PHOTO LOG

Photo 
Number

Compass 
Direction

Time Description



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: 75°F and nice Sample Team: Mike Zamboni / WDC

Juan Acaron / GVN

Total Depth: 50.31 FT.(BTOC) Measured

Depth to Water:    (-) 46.19 FT.(BTOC) Measured Date and Time On Well: 3/26/09  0800 

Water Column(h):   (=) 4.12 FT. Pump Start Date and Time: 3/26/09  0825

Water Volume in Well 0.67 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 3/26/09  1017

Pump Depth: 48 FT.(BTOC) Measured Date and Time Off Well: 3/26/09  1030

Purge Device/Equip: Air Monitoring Readings: 0ppm

'Measuring Device/Equipment: Total Purge Volume: 5 GAL.

Sample ID: Parameters Collected for: VOC, VOC SIM

Sample Date/Time:

Field Dup:  YES/NO  ID: Parameters Collected for:  (FD) ---

FD Sample Date/Time: 

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: ---

If YES, Which samples? ---

SAMPLE INFORMATION

SHEET      1      OF  2362196.FI.ZZ.01 EPI04-MW03

Monsoon Pump

LOCATION :  VE-PI-4 DATE:  03/26/09

GROUNDWATER SAMPLING DATA SHEET

Heron Dipper T

VEP4-GW03-0309

---

---

3/26/2009  1000

FIELD PARAMETERS

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

0835 <1.0 46.21 250 27.92 1820 0.92 5.9 0.46 6.70 227.7 >1000 Sandy

0840 1.00 46.20 250 28.27 1821 0.92 3.9 0.30 6.72 229.3 502 Slightly Turbid

0845 1.25 46.20 250 28.44 1823 0.92 3.0 0.24 6.71 220.8 194

0850 1.50 46.20 250 28.56 1822 0.92 2.6 0.20 6.71 211.5 60.1

0855 1.75 46.20 250 28.69 1824 0.92 2.2 0.17 6.71 201.5 35.6

0900 2.00 46.20 250 28.78 1822 0.92 1.9 0.14 6.71 204.9 41.1

0905 <2.25 46.20 250 28.13 1818 0.91 1.7 0.13 6.71 195.1 85.8

0910

0915 3.00 46.20 250 29.40 1817 0.91 1.4 0.11 6.71 190.1 94.1

0920 3.25 46.21 250 29.36 1819 0.91 1.3 0.10 6.71 191.5 51.9

0925 3.50 46.21 250 29.51 1818 0.91 1.2 0.09 6.71 195.2 25.7

0930 3.75 46.20 250 29.57 1816 0.91 1.2 0.09 6.70 179.0 10.7 Clear

0935 4.00 46.20 250 29.60 1817 0.91 1.1 0.08 6.71 184.0 6.47

0940 4.25 46.20 250 29.64 1816 0.91 1.0 0.08 6.71 191.3 3.73

0945 4.50 46.20 250 29.78 1814 0.91 0.9 0.06 6.71 198.4 2.72

0950 4.75 46.20 250 29.79 1812 0.91 0.9 0.06 6.71 198.7 2.25

0955 5.00 46.20 250 29.79 1812 0.91 0.9 0.06 6.71 197.7 2.37

Signature: J. Acaron Date:

Reset Pump

3/26/2009

FIELD PARAMETERS



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything 
considered in the decision :

SHEET      2     OF  2362196.FI.ZZ.01 EPI04-MW03

NOTES (CONTINUED)

LOCATION :  VE-PI-4 DATE:  03/26/09

Turbidity is not within 10%, but values below 10 NTU are excellent.   They are 3 consecutive readings less than 5 NTU (~2 NTU) and that's great.

GROUNDWATER SAMPLING DATA SHEET

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below

Signature: J. Acaron Date: 3/26/2009

PHOTO LOG

Photo 
Number

Compass 
Direction

Time Description



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: 85°F Sunny Sample Team: Juan Acaron

Mike Zamboni

Total Depth: 44.25 FT.(BTOC) Measured

Depth to Water:    (-) 43.68 FT.(BTOC) Measured Date and Time On Well: 3/24/09  1105

Water Column(h):   (=) 0.57 FT. Pump Start Date and Time: 3/24/09  1113

Water Volume in Well 0.09 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 3/24/09  1315

Pump Depth: 44.25 FT.(BTOC) Measured Date and Time Off Well: 3/24/09  1330

Purge Device/Equip: Air Monitoring Readings: 0.0ppm

'Measuring Device/Equipment: Total Purge Volume: ~0.5 GAL.

Sample ID: Parameters Collected for: VOCS, VOCS SIM

Sample Date/Time:

Field Dup:  YES/NO  ID: Parameters Collected for:  (FD) ---

FD Sample Date/Time: ---

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: ---

If YES, Which samples? ---

SHEET      1      OF  2362196.FI.ZZ.01 EPI04-MW04

Hurricane Pump

LOCATION :  VE-PI-4 DATE:  03/24/09

GROUNDWATER SAMPLING DATA SHEET

FIELD PARAMETERS

Heron Dipper T

VEP4-GW04-0309

---

---

3/24/09  1250

SAMPLE INFORMATION

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1150 0.00 PUMP <25 29.72 3529 1.84 0.5 0.04 6.72 -103.4 8.85 Clear

1150 0.00 PUMP <25 29.83 3533 1.84 0.5 0.04 6.71 -102.0 8.69

1200 0.00 PUMP <25 29.81 3534 1.84 0.5 0.04 6.70 -88.5 8.41

1205 0.00 PUMP <25 29.86 3535 1.84 0.5 0.04 6.69 -100.3 8.04

1210 0.00 PUMP <25 29.90 3539 1.84 0.6 0.04 6.69 -97.9 8.07

1215 0.25 PUMP <25 29.97 3541 1.84 0.6 0.04 6.69 -100.1 7.22

1220 0.25 PUMP <25 29.96 3545 1.85 0.7 0.05 6.68 -101.1 7.37

1225 0.25 PUMP <25 30.06 3547 1.85 0.7 0.05 6.68 -99.5 6.96

1230 0.25 PUMP <25 30.12 3550 1.85 0.8 0.06 6.68 -97.6 6.69

1235 0.25 PUMP <25 30.23 3552 1.85 0.9 0.06 6.68 -94.2 6.65

1240 0.50 PUMP <25 30.31 3554 1.85 0.9 0.07 6.68 -87.7 6.90

Signature: M. Zamboni Date:

FIELD PARAMETERS

3/24/2009



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

362196.FI.ZZ.01 EPI04-MW04

NOTES (CONTINUED)

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything 
considered in the decision :

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-PI-4

the well.

<25mL/min is less than the 200mL/min minimum; cannot measure DTW during purging because DTW probe hits pump.  Pump is on the bottom of

return with the bailer later.

thru cell and gotten stabilized parameters.  Despite the insufficient-yield nature of this well it is better to collect the sample with the pump now than 

12: 45  Connect with John Swenfurth/TPA.  This is an insufficient-yield well pumping at about <25mL/min.  We are surprised to have filled the flow-

DATE:   03/24/09

SHEET      2    OF  2

Signature: M. Zamboni Date:

Description

PHOTO LOG

3/24/2009

Photo 
Number

Compass 
Direction

Time



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: 70°F and pleasant Sample Team: Michael Zamboni / WDC

Juan Acaron / GVN

Total Depth: 38.11 FT.(BTOC) Measured

Depth to Water:    (-) 37.21 FT.(BTOC) Measured Date and Time On Well: 3/24/09  0720

Water Column(h):   (=) 0.9 FT. Pump Start Date and Time: 3/24/09  0730

Water Volume in Well 0.15 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 3/24/09  0930

Pump Depth: 37.86 FT.(BTOC) Measured Date and Time Off Well: 3/24/09  0935

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 3.7 GAL.

Sample ID: Parameters Collected for: VOC, SIM VOC

Sample Date/Time:

Field Dup:  YES/NO  ID: Parameters Collected for:  (FD) VOC, SIM VOC

FD Sample Date/Time: 

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: ---

If YES, Which samples? ---

VEP4-GW05-0309

3/24/09 0915

VEP4-GW05P-0309

SHEET      1      OF  2362196.FI.ZZ.01 EPI04-MW05

Monsoon Pump

LOCATION :  VE-PI-4 DATE:  03/24/09

GROUNDWATER SAMPLING DATA SHEET

Heron Dipper T

SAMPLE INFORMATION

FIELD PARAMETERS

3/24/09 0920

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

0754 1.00 37.28 125 28.84 5157 2.70 3.8 0.28 6.66 191.3 1.62 Clear

0759 1.25 37.34 125 28.61 5175 2.76 2.8 0.21 6.65 189.3 1.41

0802 1.50 37.34 125 29.04 5202 2.78 2.5 0.19 6.65 188.5 0.76

0805

0811 2.00 37.29 125 28.23 5300 2.84 1.9 0.14 6.63 182.6 0.54

0820 2.25 37.29 125 28.10 5311 2.85 1.6 0.12 6.63 180.6 0.72

0825 2.40 37.29 125 28.36 5331 2.86 1.5 0.11 6.63 173.2 0.88

0830 2.55 37.29 125 28.18 5367 2.88 1.3 0.10 6.62 168.8 0.73

0835 2.65 37.29 125 27.77 5387 2.89 1.2 0.10 6.62 160.5 0.95

0840 2.75 37.29 125 26.99 5413 2.92 1.0 0.08 6.61 145.6 1.40

0845 2.95 37.29 125 26.50 5385 2.89 0.9 0.07 6.61 144.4 1.03

0850 3.10 37.29 125 26.65 5386 2.89 0.9 0.07 6.61 142.6 0.96

0852

0855 3.20 37.29 125 28.70 5439 2.92 1.1 0.08 6.62 115.0 11.30

0900 3.35 37.29 125 30.33 5427 2.90 1.3 0.10 6.63 112.1 8.03

0905 3.50 37.29 125 30.35 5424 2.90 1.3 0.10 6.63 108.2 4.79

0910 3.65 37.29 125 30.25 5435 2.91 1.3 0.10 6.63 110.0 4.62

Signature: J. Acaron Date:

FIELD PARAMETERS

3/24/2009

Changed Flow Rate

Reset pump due to no flow



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)? B-1

because this is the "hot" well.  Turbidity not within 10% although it is extremely low <10NTU.

Pump is very close (~0.25') to bottom.  Sample "hot" well first - Anticipated flow rate problems / insufficient yield.  Collect FD here (not at GW01) 

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything 
considered in the decision :

SHEET      2     OF  2362196.FI.ZZ.01 EPI04-MW05

NOTES (CONTINUED)

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-PI-4 DATE:   03/24/09

Signature: J. Acaron Date: 3/24/2009

PHOTO LOG

Photo 
Number

Compass 
Direction

Time Description



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: 85°F, Hot, humid Sample Team: Juan Acaron/GVN

Michael Zamboni/WDC

Total Depth: 53.04 FT.(BTOC) Measured

Depth to Water:    (-) 42.44 FT.(BTOC) Measured Date and Time On Well: 3/26/09 1350

Water Column(h):   (=) 10.6 FT. Pump Start Date and Time: 3/26/09 1420

Water Volume in Well 1.73 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 3/26/09

Pump Depth: 48 FT.(BTOC) Measured Date and Time Off Well: 3/26/09

Purge Device/Equip: Air Monitoring Readings: 0ppm

'Measuring Device/Equipment: Total Purge Volume: 3.5 GAL.

Sample ID: Parameters Collected for: VOC, VOC SIM

Sample Date/Time:

Field Dup:  YES/NO  ID: Parameters Collected for:  (FD) ---

FD Sample Date/Time: 

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: ---

If YES, Which samples? ---

DATE:  03/26/09

GROUNDWATER SAMPLING DATA SHEET

Heron Dipper T

SAMPLE INFORMATION

FIELD PARAMETERS

SHEET      1      OF  2362196.FI.ZZ.01 EPI04-MW06

Hurricane Pump

LOCATION :  VE-PI-4

VEP4-GW06-0309

3/26/09 1540

---

---

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1430 <.50 42.65 150 30.00 2714 1.39 0.7 0.06 6.81 168.4 76.1 Slightly Turbid

1435 0.50 42.65 150 30.57 2717 1.39 0.7 0.05 6.81 186.5 47.7

1440 0.75 42.66 150 30.74 2718 1.39 0.7 0.05 6.81 193.2 40.0

1445 <1.00 42.65 150 30.92 2716 1.39 0.8 0.06 6.81 197.4 23.3

1450 <1.25 42.65 150 31.02 2720 1.39 0.8 0.06 6.80 204.8 19.9

1455 1.25 42.63 150 31.10 2714 1.39 0.9 0.07 6.80 206.7 16.3

1500 <1.50 42.64 150 31.42 2717 1.39 1.0 0.07 6.80 208.7 13.9

1505 <1.75 42.64 150 31.30 2715 1.39 0.9 0.07 6.80 214.7 10.4

1510 <2.00 42.64 150 31.49 2718 1.39 0.8 0.06 6.80 220.7 10.2 Clear

1515 <2.25 42.64 150 30.90 2719 1.39 0.7 0.05 6.80 228.5 10.5

1520 <2.50 42.65 150 30.79 2717 1.39 0.6 0.05 6.80 225.9 9.29

1525 <2.75 42.64 150 30.78 2724 1.39 0.5 0.04 6.77 232.2 9.55

1530 <3.0 42.65 150 30.66 2714 1.39 0.5 0.04 6.79 228.1 8.86

1535 <3.25 42.64 150 30.80 2713 1.39 0.5 0.04 6.80 224.7 7.80

Signature: J. Acaron Date: 3/26/2009

FIELD PARAMETERS



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

NOTES (CONTINUED)

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below

Turbidity is not within 10%, but values below 10NTU are excellent.  There are 3 consecutive readings less than 10NTU, purge rate is <200mL/min.

362196.FI.ZZ.01 EPI04-MW06

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-PI-4 DATE:   03/26/09

SHEET      2    OF  2

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything 
considered in the decision :

Signature: J. Acaron Date:

PHOTO LOG

3/26/2009

Photo 
Number

Compass 
Direction

Time Description



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: 75°F and Sunny Sample Team: Michael Zamboni / WDC

Juan Acaron / GVN

Total Depth: 42.43 FT.(BTOC) Measured Stacy Davenport / WDC

Depth to Water:    (-) 32.21 FT.(BTOC) Measured Date and Time On Well: 4/3/09 0815

Water Column(h):   (=) 10.22 FT. Pump Start Date and Time: 4/3/09 0835

Water Volume in Well 1.67 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 4/3/09 1015

Pump Depth: 37 FT.(BTOC) Measured Date and Time Off Well: 4/3/09 1025

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: ~6.5 GAL.

Sample ID: Parameters Collected for: VOCS, VOC-SIM, CL, TDS

Sample Date/Time:

Field Dup:  YES/NO  ID: Parameters Collected for:  (FD) ---

FD Sample Date/Time: 

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: ---

If YES, Which samples? ---

DATE:  4/3/09

GROUNDWATER SAMPLING DATA SHEET

Heron Dipper T

VEP4-GW07-0409

---

SHEET      1      OF  2362196.FI.ZZ.01 EPI04-MW07

Monsoon Pump

LOCATION :  VE-PI-4

4/3/09  0945

---

FIELD PARAMETERS

SAMPLE INFORMATION

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

0840 <1.50 32.42 400 28.87 8293 4.58 14.4 1.07 6.56 242.7 188.0

0845 1.50 32.29 100 29.18 8339 4.60 8.2 0.61 6.59 226.6 105.0

0850 1.75 32.36 250 29.13 8339 4.60 4.9 0.37 6.60 230.7 63.9

0855 2.00 32.32 250 29.46 8354 4.61 3.4 0.25 6.61 204.5 35.6

0900 <2.25 32.32 250 29.68 8366 4.62 2.5 0.19 6.62 221.7 27.8

0905 2.75 32.33 250 29.81 8365 4.61 2.0 0.15 6.63 216.2 19.5

0910 <3.25 32.33 250 29.91 8368 4.62 1.7 0.12 6.63 218.5 13.9

0915 <3.50 32.33 250 29.94 8372 4.62 1.5 0.11 6.64 226.7 8.93

0920 3.75 32.33 250 30.04 8374 4.62 1.3 0.10 6.64 228.7 7.79

0925 4.00 32.33 250 30.13 8373 4.62 1.3 0.09 6.64 232.0 5.64

0930 4.25 32.33 250 30.18 8389 4.62 1.1 0.08 6.64 235.6 4.20

0935 4.50 32.33 250 30.24 8388 4.63 1.1 0.08 6.64 239.2 3.32

0940 5.00 32.33 250 30.25 8397 4.63 1.1 0.08 6.64 243.8 2.91

Signature: M. Zamboni Date:

FIELD PARAMETERS

4/3/2009



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

SHEET      2     OF  2362196.FI.ZZ.01 EPI04-MW07

NOTES (CONTINUED)

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-PI-4 DATE:   4/3/09

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything 
considered in the decision :

3.85NTU before collecting sample.  Flow rate is confirmed at 250mL/min.  And additional 1 gallon of purge water was produced for a total of 6.5gal.

Pump cut out (dead battery) immediately before collecting sample.  The bump was restarted (second battery) and the turbidity was confirmed at 

Turbidity was not within 10%, however 3 readings less than 10NTU is great.  This well has 3 readings less than 5NTU, which is acceptable.

Signature: M. Zamboni Date:

Time Description

4/3/2009

PHOTO LOG

Photo 
Number

Compass 
Direction



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: 75°F Pleasant Sample Team: Michael Zamboni

Juan Acaron

Total Depth: 34.07 FT.(BTOC) Measured

Depth to Water:    (-) 27.97 FT.(BTOC) Measured Date and Time On Well: 4/2/09  0740

Water Column(h):   (=) 6.1 FT. Pump Start Date and Time: 4/2/09  0750

Water Volume in Well 1.00 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329)Pump Finish Date and Time: 4/28/09  1210

Pump Depth: 32.4 FT.(BTOC) Measured Date and Time Off Well: 4/28/09  1215

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Dipper T Total Purge Volume: 1.9 GAL.

Sample ID: Parameters Collected for: Tot. Metals, Filt. Metals, PCB, Pest., 

Sample Date/Time: SVOC, SVOC SIM, VOC, VOC SIM, CN, TDS

Field Dup:  YES/NO  ID: ----- Parameters Collected for  (FD) -----

FD Sample Date/Time: -----

MS/MSD: YES / NO Sample Appearance: clear

Were samples filtered? YES/NO Field Test Kit Details: -----

If YES, Which samples? Sent to lab for filtering.

SHEET      1      OF  3362196.FI.ZZ.01 EPAL-MW01

Hurricane Pump

LOCATION :  VE-PAOC-L DATE:  4/2/09 

GROUNDWATER SAMPLING DATA SHEET

SAMPLE INFORMATION

FIELD PARAMETERS

4/28/09 1130

VEPL-GW01-0409

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

0755 0 28.29

0805 0 28.34

0810 0 28.56 <25 26.00 1997 1.01 8.7 0.70 7.95 -124.3 48.5

0815 0 28.59 <25 26.15 2011 1.02 2.5 0.20 8.01 -97.2 50.3

0820 0 28.70 50 26.16 2025 1.03 1.5 0.10 8.04 -109.1 43.8

0825 0 28.89 50 26.52 2020 1.02 1.1 0.09 7.99 -125.0 37.5

0830 0 29.11 50 26.89 2021 1.02 0.9 0.07 7.99 -103.7 28.9

0835 <0.5 29.29 50 27.66 2006 1.02 0.8 0.06 7.88 -114 23.8

0840 <0.5 29.40 50 27.95 2002 1.01 0.7 0.05 7.79 -131.6 -----

0845 <0.5 29.50 50 28.10 1982 1.00 0.6 0.04 7.71 -114.7 21.0

0850 0.5 29.64 50 28.22 1967 0.99 0.5 0.04 7.69 -88.6 19.7

0855 <0.75 29.76 50 28.26 1955 0.99 0.4 0.03 7.68 -106.5 13.5

0900 <0.75 29.88 50 28.45 1948 0.98 0.4 0.03 7.67 -111.8 12.2

0905 <1.0 29.98 50 28.64 1942 0.98 0.4 0.03 7.65 -115.6 11.7

0910 <1.0 30.09 50 28.94 1939 0.98 0.3 0.03 7.64 -98.7 9.21

0915 1 30.19 50 29.07 1938 0.98 0.3 0.02 7.63 -88.8 8.2

0920 <1.25 30.29 50 29.23 1937 0.98 0.3 0.02 7.62 -82.4 7.22

0925 <1.25 30.51 50 29.04 1931 0.97 0.3 0.02 7.61 -85.1 6.29 insufficient yields begin to draw

0930 <1.25 30.63 50 29.35 1927 0.97 0.3 0.02 7.58 -100.3 5.49 down by increasing flow

0935 <1.25 30.75 75 29.42 1927 0.97 0.2 0.02 7.58 -84.3 4.54

0940 <1.50 31.03 75 29.47 1912 0.96 0.2 0.02 7.54 -90.7 3.36

Signature: Juan Acaron Date: 4/7/2009

FIELD PARAMETERS

No flow yet, already exceed 0.3'

No flow yet, already exceed 0.3'



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Time
Purged Vol. 

(gals)
Depth to 
Water (ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

0945 <1.50 31.27 75 29.96 1900 0.96 0.2 0.02 7.52 -89.8 3.17

0950 <1.75 31.64 75 30.24 1906 0.96 0.2 0.02 7.48 -107.9 2.94

0955 <2.0 32 75 30.13 1887 0.95 0.2 0.01 7.44 -121 2.72

1000 2 32.25 75 30.23 1887 0.95 0.2 0.01 7.44 -115.7 2.31

1002

4/2 1300 - 31.95 - - - - - - - - -

4/2 1730 - 31.83 - - - - - - - - -

4/3 0718 - 31.49

4/3 0745 31 44

Make sure to minimize turbidity during collection of total metals, even though turbidity was 2 NTU during purging.

After removing pump

Well has not recharged enough to collect sample. Pull pump to decon per John Swenfurth collect the 

SHEET      2      OF  3362196.FI.ZZ.01 EPAL-MW01

GROUNDWATER SAMPLING DATA SHEET

FIELD PARAMETERS

LOCATION :  VE-PAOC-L DATE:  4/2/09

Shut off pump. Did not want the drawdown to reach the pump intake. Will allow the well to then recharge then sample without further purging.

Communicate w/ John Swenfurth/TPA about this insufficient yield well. Eliminate FD. Eliminate MS/MSD. That's OK because the wells S of  

Camp Garcia have FD and MS/MSD and they're right across the street and for the same parameters. The UFP-SAP calls for too much 

QA/QC. The requirment is 1 FD per 10 samples and 1 MS/MSD per 20 samples. Then requests 2 FD and 2 MS/MSD as prior wells.

PAOC-L, MW01 and MW11 and MW02 are S of Camp Garcia.

sample during the second stint.  Do not purge before collecting sample even if it’s collected three weeks from now. 

4/3 0745 - 31.44

4/3 1600 - 31.15 - - - - - - - - -

4/6 0715 - 30.05 - - - - - - - - -

4/7 1735 - 29.50 - - - - - - - - -

4/20 0755 - 28.13 - - - - - - - - - 3-4 more days to go?

4/20 1530 - 28.05 - - - - - - - - - Pump down well

1537 Pump ON -Water is cloudy

4/20 1538 0.30 29.30 175 29.15 1900 0.96 2.8 0.22 7.27 -92.1 53.1

1543 0.75 29.85 200 29.49 1854 0.93 1.5 0.11 7.25 -88.6 48.3

1548 1.00 30.39 200 29.68 1801 0.90 1.2 0.09 7.22 -78.1 39.7

1553 1.25 31.05 200 30.03 1762 0.88 1.4 0.10 7.19 -67.2 25.5

1558 1.50 31.85 200 30.10 1755 0.88 1.1 0.08 7.14 -59.2 19.9

1604 1.90 32.4 - - - - - - - - - Well Purged Dry

4/21 0640 - 31.60 - - - - - - - - - Rained night before

4/22 1540 - 31.27 - - - - - - - - - -----

4/23 0704 - 31.10 - - - - - - - - - -----

4/27 1148 - 30.19 - - - - - - - - - -----

4/28 1125 - 29.99 - - - - - - - - - -----

Signature: Juan Acaron Date: 4/20/2009

After removing pump



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)?  B-1

Camp Garcia wells that were approximately 500 ft. 

Well is an insufficient yield well. Field team left Vieques and reentered on 4-20-09. Well had enough volume to sample but decided to 

resurge to make sure that the water was not stagnant (per John Swenfurth). Sampled @ 4-28-09. Enough volume to sample, but had to 

send minimum volume to lab. No MS/MSD or FD was taken due to insufficient water volume. OC was taken by wells from surrounding 

EPAL-MW01

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  See Below

NOTES (CONTINUED)

LOCATION :  VE-PAOC-L DATE:  4/2/09 

NOTE: Per the SAP, this well was abandoned on 06/04/09.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything considered in the 
decision :

SHEET      3     OF  3362196.FI.ZZ.01

GROUNDWATER SAMPLING DATA SHEET

Signature: Juan Acaron Date: 4/28/2009

PHOTO LOG

Photo 
Number

Compass 
Direction

Time Description



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: 80°F Hot Sample Team: Michael Zamboni/ LDC

Juan Acaron/ GNV

Total Depth: 62.04 FT.(BTOC) Measured

Depth to Water:    (-) 45.76 FT.(BTOC) Measured Date and Time On Well: 4/1/09  1400

Water Column(h):   (=) 16.28 FT. Pump Start Date and Time: 4/1/09  1411

Water Volume in Well 2.66 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329) Pump Finish Date and Time: 4/1/09  1800

Pump Depth: 57 FT.(BTOC) Measured Date and Time Off Well: 4/1/09  1810

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 2.5 GAL.

Sample ID: Parameters Collected for: VOC, VOC SIM, SVOC, SVOC SIM, Tot.

Sample Date/Time: Metals, Filt. Metals, Pest., PCB, CN, TDS, Chloride

Field Dup:  YES/NO  ID: Parameters Collected for  (FD) All except TDS and Chloride

FD Sample Date/Time: 

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: ---

If YES, Which samples? 

4/1/09  1540

VECG-MW01-0409

4/1/09  1535

Heron Dipper T

SAMPLE INFORMATION

Filt. Metals

FIELD PARAMETERS

VECG-MW01P-0409

DATE: 4/1/09

GROUNDWATER SAMPLING DATA SHEET

SHEET      1      OF  2362196.FI.ZZ.01 VECG-MW01

Hurricane Pump

LOCATION :  VE-CG

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

1415 < 0.25 46.05 100 29.00 1007 0.49 0.9 0.07 6.95 162.8 44.5

1435 0.50 46.09 150 30.45 1012 0.49 1.3 0.10 7.01 200.0 15.4

1440 0.75 46.09 100 30.39 1012 0.49 0.9 0.07 6.98 213.5 10.6 clear

1445 < 1.0 46.03 75 30.46 1009 0.49 1.0 0.07 6.95 224.5 9.50

1450 1.0 46.06 100 30.71 1008 0.49 0.8 0.05 6.94 231.7 6.41

1455 < 1.25 46.06 100 30.50 1006 0.49 0.9 0.07 6.94 238.5 5.87

1500 < 1.25 46.07 100 30.84 1004 0.49 0.8 0.06 6.93 243.3 4.28

1505 1.25 46.06 100 30.81 1002 0.49 1.1 0.08 6.92 248.7 3.62

1510 < 1.50 46.06 100 31.03 1003 0.49 0.5 0.04 6.93 255.5 2.65

1515 1.50 46.06 100 31.22 1001 0.49 0.7 0.05 6.92 260.8 2.69

1520 < 1.75 46.06 100 31.18 1001 0.49 0.8 0.06 6.92 267.1 2.20

1525 1.75 46.06 100 31.21 1000 0.49 0.8 0.06 6.92 271.6 2.12

1530 < 2.0 46.06 100 31.30 1000 0.49 0.8 0.06 6.92 268.2 2.18

Signature: Juan Acaron Date: 4/1/2009

Battery died. Stop Pumping. Restart pump at 1430.

FIELD PARAMETERS



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)? B-1

LOCATION :  VE-CG DATE: 4/1/09

Pumped less than 200 mL/min (minimum as per B-1). Exceeded 0.3' drawdown despite pumping < 200 mL/min a few times. Drawdown 

was within 0.3' before collecting sample.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything 
considered in the decision :

SHEET      2    OF  2362196.FI.ZZ.01 VECG-MW01

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  No. See below. 

NOTES (CONTINUED)

GROUNDWATER SAMPLING DATA SHEET

Signature: Juan Acaron Date: 4/1/2009

PHOTO LOG

Photo 
Number

Compass 
Direction

Time Description



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

Weather: Sample Team: Michael Zamboni/ LDC

Juan Acaron/ GNV

Total Depth: 56.34 FT.(BTOC) Measured

Depth to Water:    (-) 47.92 FT.(BTOC) Measured Date and Time On Well: 4/1/09  0700

Water Column(h):   (=) 8.42 FT. Pump Start Date and Time: 4/1/09  0735

Water Volume in Well 1.37 GAL (3.141593*h(in)*(wellDIA/2)^2*0.004329) Pump Finish Date and Time: 4/1/09  1208

Pump Depth: 52 FT.(BTOC) Measured Date and Time Off Well: 4/1/09  1220

Purge Device/Equip: Air Monitoring Readings: 0.0 ppm

'Measuring Device/Equipment: Total Purge Volume: 3.5 GAL.

Sample ID: Parameters Collected for: VOC, VOC SIM, SVOC, SVOC SIM, TDS,

Sample Date/Time: Chloride, Metals, Filt. Metals, PCB, Pest., CN

Field Dup:  YES/NO  ID: Parameters Collected for (MS/MSD) All except TDS and Chloride

FD Sample Date/Time:

MS/MSD: YES / NO Sample Appearance: Clear

Were samples filtered? YES/NO Field Test Kit Details: ---

If YES, Which samples? 

SAMPLE INFORMATION

FIELD PARAMETERS

Filt. Metals

VECG-MW02-0409

SHEET      1      OF  2362196.FI.ZZ.01 VECG-MW02

MonsoonPump

LOCATION :  VE-CG DATE: 4/1/09

GROUNDWATER SAMPLING DATA SHEET

75°F Pleasant, Somewhat Humid

Heron Dipper T

4/1/09  0915

---

---

Time
Purged Vol. 

(gals)

Depth to 
Water

(ft)

Flow Rate 
(mL/min)

Temp., 
(°C)

SpCond 
(uS/cm)
w/in 3%

Salinity
(ppt)

DO
(%)

DO
(mg/L)

w/in 10%

pH
w/in 0.1

ORP
(mV)

w/in 10mV

Turbidity
(NTU)

w/in 10%
Color / Odor / Comments

0750 < 0.5 48.14 250 28.06 821 0.40 6.4 0.49 6.83 211.0 41.7 cloudy

0755 0.5 48.22 250 28.81 806 0.39 3.1 0.24 6.83 208.6 52.8 change flow

0800 < 0.75 48.18 100 29.24 807 0.39 2.1 0.16 6.80 209.2 51.6

0805 1.0 48.32 200 29.60 808 0.39 1.8 0.14 6.80 207.7 26.1

0810

0815 1.0 48.11 50 29.52 809 0.39 1.3 0.10 6.79 209.9 19.9

0820 < 1.25 48.19 125 29.24 806 0.39 1.0 0.08 6.79 212.9 10.6

0825 < 1.5 48.24 100 29.45 806 0.39 1.0 0.07 6.79 210.5 8.63

0830 1.50 48.25 100 29.59 806 0.39 1.0 0.07 6.80 208.4 7.04

0835 < 1.75 48.28 100 29.74 806 0.39 0.9 0.07 6.80 202.8 5.86

0840 < 2.0 48.29 100 29.78 805 0.39 0.8 0.06 6.80 201.2 4.98

0845 2.0 48.24 100 29.73 805 0.39 0.8 0.06 6.80 202.8 4.21

0850 < 2.25 48.26 100 29.70 803 0.39 0.8 0.06 6.80 202.1 3.30

0855 < 2.50 48.34 100 29.79 802 0.39 0.7 0.05 6.81 205.7 2.88

0900 2.50 48.36 100 29.84 802 0.39 0.7 0.05 6.81 206.1 2.34

0905 <2.75 48.38 100 29.96 802 0.39 0.7 0.05 6.81 205.4 2.17

0910 2.75 48.37 100 30.07 802 0.39 0.7 0.05 6.81 207.1 1.84

Signature: Juan Acaron Date: 4/1/2009

FIELD PARAMETERS

Some pump trouble may cause a turbidity issue.

Pause pump to correct drawdown. Resume pump at 0814.



PROJECT NUMBER WELL NUMBER

PROJECT :  SI/ESI Former VNTR

SOP(s) used (refer to SOPs in back of this log)? B-1

Exceeded 0.3' drawdown rule despite pumping < 200 mL/min. Pumped less than 200 mL/min (minimum as per B-1).

Turbidity not within 10% but 3 consecutive readings < 10 NTU is great. We have 3 consecutive readings < 2.5 NTU

362196.FI.ZZ.01 VECG-MW02

NOTES (CONTINUED)

SHEET      2    OF  2

GROUNDWATER SAMPLING DATA SHEET

LOCATION :  VE-CG DATE: 4/1/09

which is terrific. It is extremely difficult to control the flow rate at such a low rate. Thus, the drawdown appears to vary

as the flow varies. The drawdown has stabilized before sampling. 

Were all requirements of the SAP, PIs and above mentioned SOP(s) met?  No. See Below.

Explanation of exceptions to SAP, PI's and SOP(s) including why, under what conditions, who authorized exception, anything 
considered in the decision :

Signature: Juan Acaron Date: 4/1/2009

Photo 
Number

Compass 
Direction

Time Description

PHOTO LOG



Worksheet #32-1—Corrective Action Form 
Person initiating corrective action  Michael Zamboni/WDC    Date   2/23/10  

Description of problem and when identified:   During PREQB Technical Evaluation of the 

Draft SI/ESI Report (General Comments #13), a reviewer identified that groundwater 

samples collected for perchlorate were not filtered in the field.  This is evident in report 

section “Page 2-7, Section 2.7, Groundwater Sampling “ and also the groundwater sampling 

data sheets in Appendix E.  The UFP-SAP workplan suggests that GW, AQ, SW samples 

should be preserved via “field filtering with 0.2um PTFE membrane filter; (4±2) °C, 

headspace in jar, protect from light”. 

Cause of problem, if known or suspected:   Misunderstanding; Groundwater perchlorate 

samples were indeed filtered in the field, but the field team indicated that they were not.  

This erroneous information subsequently ended up in the report.  The intended meaning (in 

the groundwater sampling data sheets) was that perchlorate results should be assigned to a 

‘total’ explosives analysis group as opposed to a ‘filtered’ one, synonymous with METAL v. 

FMETAL analysis groups. 

Sequence of Corrective Action:  Michael Zamboni/WDC contacted Juan Acaron/GNV, the 

field team leader for groundwater sampling, to verify that all groundwater fractions for 

perchlorate were indeed filtered in the field using the sterile 0.2um PTFE membrane filters.  

This information and the cause of the problem were confirmed.  Because the original 

groundwater sampling data sheets should not be modified, the corrective action consists of 

the preparation of this form, to be kept on file in the project record.  A response to General 

Comments #13 shall be prepared to reflect this information and the report shall be revised 

to reflect this information. 

CA implemented by:   Michael Zamboni/WDC     Date:  2/23/10   

CA initially approved by:  Michael Zamboni/WDC    Date:  2/23/10   

Follow-up date:  2/28/10; Responses to comments are due internally 

Final CA approved by:         Date:     
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Appendix G
SWMU 1 Survey Data

CGW1MW01 MW01 N/A N/A 2005779.03 246161.25
CGW1MW02 MW02 N/A VEW01-MW02-0509 2005221.9 246830.55
CGW1MW03 MW03 N/A VEW01-MW03-0409 2005132.88 246777.97
CGW1MW04 MW04 N/A VEW01-MW04-0509 2005117.69 246674.22
CGW1MW05 MW05 N/A N/A N/A N/A
CGW1MW06 MW06 N/A VEW01-MW06-0509 2005197.37 246567.18
CGW1MW07 MW07 N/A VEW01-MW07-0509  VEW01-MW07P-0509 2005303.58 246436.1
CGW1MW08 MW08 N/A VEW01-MW08-0509 2005423.64 246590.49
CGW1MW09 MW09 N/A VEW01-MW09-0509 2005530.71 246368.11
CGW1MW10 MW10 N/A VEW01-MW10-0509 2004982.67 246656.32
CGW1MW11 MW11 N/A VEW01-MW11-0509 2005048.17 246759.7
CGW1MW12 MW12 N/A N/A 2005422.9898 246592.0837
CGW1MW13 MW13 N/A VEW01-MW13-0509  VEW01-MW13P-0509 2006029.51 246119.83

VEW01-SO01 TP01-1 Debris Found
VEW01-SO01-0209  VEW01-SB01-0209A(VOC) 

VEW01-SO01-0309
2005046.2304 246543.8712

VEW01-SO01 TP01-1 Debris Found VEW01-SB01-5H6-0209 2005046.2304 246543.8712
VEW01-SO02 TP02-1 No Debris Found N/A 2005132.0193 246697.3344
VEW01-SO02 TP02-2 No Debris Found N/A 2005131.1624 246696.7698
VEW01-SO02 TP02-3 No Debris Found N/A 2005134.9330 246691.9912

VEW01-SO02 TP02-4 Debris Found
VEW01-SO02-0309 

VEW01-SO02P-0309
2005138.7359 246702.0416

VEW01-SO02 TP02-4 Debris Found VEW01-SB02-1111H-0309 2005138.7359 246702.0416
VEW01-SO03 TP03-1 No Debris Found N/A 2005171.1015 246620.4084
VEW01-SO03 TP03-2 No Debris Found N/A 2005173.5860 246623.8325
VEW01-SO03 TP03-3 No Debris Found N/A 2005176.1309 246624.6563
VEW01-SO03 TP03-4 Debris Found N/A 2005139.3374 246570.1416
VEW01-SO03 TP03-5 No Debris Found N/A 2005129.1605 246559.4130
VEW01-SO03 TP03-6 No Debris Found N/A 2005147.9893 246581.9388
VEW01-SO03 TP03-7 Debris Found N/A 2005155.0052 246581.1013
VEW01-SO03 TP03-8 Debris Found VEW01-SO03-0309 2005162.4736 246593.0192
VEW01-SO03 TP03-8 Debris Found VEW01-SB03-5H6-0309 2005162.4736 246593.0192

VEW01-SO04 TP04-1 Debris Found
VEW01-SO04-0209  VEW01-SB04-0209A(VOC)  

VEW01-SO04-0309
2005174.7259 246491.5780

VEW01-SO04 TP04-1 Debris Found VEW01-SB04-4H5-0209 VEW01-SB04P-4H5-0209 2005174.7259 246491.5780

VEW01-SO05 TP05-1 Debris Found
VEW01-SO05-0209  VEW01-SB05-0209A(VOC)  

VEW01-SO05-0309
2005220.4136 246622.0689

VEW01-SO05 TP05-1 Debris Found VEW01-SB05-1111H-0209 2005220.4136 246622.0689
VEW01-SO06 TP06-1 No Debris Found N/A 2005220.0311 246576.3345
VEW01-SO06 TP06-2 No Debris Found N/A 2005220.8851 246579.5807
VEW01-SO06 TP06-3 No Debris Found N/A 2005223.2394 246574.0818
VEW01-SO06 TP06-4 Debris Found N/A 2005193.4379 246565.0028

VEW01-SO06 TP06-5 (MW06) Debris Found
VEW01-SO06-0209  VEW01-SB06-0209A(VOC) 

VEW01-SO06-0309A
2005196.2202 246567.8061

VEW01-SO06 TP06-5 (MW06) Debris Found VEW01-SB06-77H-0209 2005196.2202 246567.8061
VEW01-SO07 TP07-1 Debris Found VEW01-SO07-0409 2005258.2745 246548.1476
VEW01-SO07 TP07-1 Debris Found VEW01-SB07-8H9-0409    2005258.2745 246548.1476

VEW01-SO08 TP08-1 (MW-08) Debris Found
VEW01-SO08-0309  VEW01-SB08-0309A(VOC)  

VEW01-SO08-0309A
2005302.9628 246434.3248

VEW01-SO08 TP08-1 (MW-08) Debris Found VEW01-SB08-5H6-0309A 2005302.9628 246434.3248
VEW01-SO09 TP09-1 No Debris Found N/A 2005308.6740 246403.7429
VEW01-SO09 TP09-2 Debris Found N/A 2005312.2156 246409.3815
VEW01-SO09 TP09-3 No Debris Found N/A 2005312.2771 246413.0345
VEW01-SO09 TP09-4 Debris Found VEW01-SO09-0309 2005315.6608 246421.9523
VEW01-SO09 TP09-4 Debris Found VEW01-SB09-44H-0309 2005315.6608 246421.9523
VEW01-SO10 TP10-1 No Debris Found N/A 2005329.0144 246413.6599
VEW01-SO10 TP10-2 Debris Found N/A 2005329.0051 246409.6496
VEW01-SO10 TP10-3 Debris Found VEW01-SO10-0309 2005336.2536 246422.4436
VEW01-SO10 TP10-3 Debris Found VEW01-SB10-6H7-0309 2005336.2536 246422.4436
VEW01-SO11 TP11-1 No Debris Found N/A 2005347.6549 246506.5436
VEW01-SO11 TP11-2 Debris Found VEW01-SO11-0309 2005343.3791 246473.7586
VEW01-SO11 TP11-2 Debris Found VEW01-SB11-9H10-0309 2005343.3791 246473.7586
VEW01-SO12 TP12-1 No Debris Found N/A 2005421.2937 246600.2041
VEW01-SO12 TP12-2 Debris Found N/A 2005419.9895 246601.7599
VEW01-SO12 TP12-3 No Debris Found N/A 2005416.4603 246602.0596
VEW01-SO12 TP12-4 Debris Found N/A 2005423.9707 246598.7451
VEW01-SO12 TP12-5 Debris Found N/A 2005419.8255 246607.6282
VEW01-SO12 TP12-6 (MW-12) Debris Found VEW01-SO12-0309 2005422.9898 246592.0837
VEW01-SO12 TP12-6 (MW-12) Debris Found VEW01-SB12-66H-0309  VEW01-SB12P-66H-0309 2005422.9898 246592.0837
VEW01-SO13 TP13-1 Debris Found VEW01-SO13-0409 2005385.4712 246351.9619

VEW01-SO13 TP13-1 Debris Found
 VEW01-SB13-44H-0409 VEW01-SB13-44H-

0409A(VOC)
2005385.4712 246351.9619

VEW01-SO14 TP14-1 No Debris Found N/A 2005475.0674 246476.0400
VEW01-SO14 TP14-2 Debris Found VEW01-SO14-0409 2005462.9869 246463.3571
VEW01-SO14 TP14-2 Debris Found VEW01-SB14-7H8-0409 2005462.9869 246463.3571

Test Pits

Sample ID                                (If Applicable)

(UTM NAD 83 20Q)

Monitoring Wells

SWMU-1

Monitoring Well / 
Site / Trench / 

Excavation Number

Debris Found?    
(If Applicable) EastingNorthing

Station ID
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Appendix G
SWMU 1 Survey Data

Sample ID                                (If Applicable)

(UTM NAD 83 20Q)

SWMU-1

Monitoring Well / 
Site / Trench / 

Excavation Number

Debris Found?    
(If Applicable) EastingNorthing

Station ID

VEW01-SO15 TP15-1 Debris Found VEW01-SO15-0409 2005476.0759 246317.3323
VEW01-SO15 TP15-1 Debris Found VEW01-SB15-1010H-0409 2005476.0759 246317.3323
VEW01-SO16 TP16-1 Debris Found N/A 2005523.1381 246373.1907
VEW01-SO16 TP16-2 Debris Found N/A 2005524.2520 246370.0984
VEW01-SO16 TP16-3 No Debris Found N/A 2005532.3868 246365.9347
VEW01-SO16 TP16-4 Debris Found N/A 2005525.1350 246372.9363
VEW01-SO16 TP16-5 (MW-16) Debris Found VEW01-SO16-0309 2005530.2384 246369.0681
VEW01-SO16 TP16-5 (MW-16) Debris Found VEW01-SB16-5H6-0309 2005530.2384 246369.0681
VEW01-SO17 TP17-1 Debris Found VEW01-SO17-0409          VEW01-SO17P-0409 2005525.7484 246238.7186
VEW01-SO17 TP17-1 Debris Found VEW01-SB17-88H-0409 2005525.7484 246238.7186
VEW01-SO18 TP18-1 Debris Found VEW01-SO18-0409 2005593.5417 246257.8278

VEW01-SO18 TP18-1 Debris Found
VEW01-SB18-9H10-0409 VEW01-SB18-9H10-0409A 

(VOC)
2005593.5417 246257.8278

VEW01-SO19 TP19-1 Debris Found VEW01-SO19-0409 2005615.1051 246357.7933
VEW01-SO19 TP19-1 Debris Found VEW01-SB19-6H7-0409 2005615.1051 246357.7933
VEW01-SO20 TP20-1 No Debris Found N/A 2005670.7590 246310.5231
VEW01-SO20 TP20-2 No Debris Found N/A 2005669.4180 246313.2591
VEW01-SO20 TP20-3 No Debris Found N/A 2005668.7268 246316.7608
VEW01-SO20 TP20-4 No Debris Found N/A 2005645.7632 246300.0074
VEW01-SO20 TP20-5 Debris Found VEW01-SO20-0409 2005637.1062 246293.7395
VEW01-SO20 TP20-5 Debris Found VEW01-SB20-5H6-0409 2005637.1062 246293.7395

VEW01-SO21 SO21 N/A VEW01-SS21-01-0209 VEW01-SS21P-01-0209 2005754 246182
VEW01-SO22 SO22 N/A VEW01-SS22-01-0209 2005611.6737 246369.7806
VEW01-SO23 SO23 N/A VEW01-SS23-01-0209 2005457.6754 246470.7774
VEW01-SO23 SO23 N/A VEW01-SB23-12-0309 2005457.6754 246470.7774
VEW01-SO24 SO24 N/A VEW01-SS24-01-0209 2005232.6755 246822.7785
VEW01-SO24 SO24 N/A VEW01-SB24-13-0309 2005232.6755 246822.7785
VEW01-SO25 SO25 N/A VEW01-SS25-01-0209 2005106.6411 246556.4335
VEW01-SO25 SO25 N/A VEW01-SB25-24-0309 2005106.6411 246556.4335
VEW01-SO26 SO26 N/A VEW01-SS26-01-0309 20085007 246643
VEW01-SO26 SO26 N/A VEW01-SB26-46-0309 20085007 246643
VEW01-SO27 SO27 N/A VEW01-SS27-02-0309 2004807 247048
VEW01-SO27 SO27 N/A VEW01-SB27-24-0309 VEW01-SB27P-24-0309 2004807 247048

VEW01 -E-01 E-01 Debris Found N/A 2005754.5373 246116.9281
VEW01-E-02 E-02 Debris Found N/A 2005764.6848 246138.0699
VEW01-E-03 E-03 Debris Found N/A 2004977.9861 246576.9880

VEW01-E-03a E-03a Debris Found N/A 2005793.6475 246097.7926
VEW01-E-04 E-04 Debris Found N/A 2005799.9274 246111.0945
VEW01-E-05 E-05 No Debris Found N/A 2005848.7664 246151.2336
VEW01-E-06 E-06 No Debris Found N/A 2005071.4422 246781.5358
VEW01-E-07 E-07 Debris Found N/A 2005123.1257 246743.8596
VEW01-E-08 E-08 Debris Found N/A 2005120.2548 246729.1417
VEW01-E-09 E-09 Debris Found N/A 2005115.0386 246711.6052
VEW01-E-10 E-10 Debris Found N/A 2005067.8659 246717.4991
VEW01-E-11 E-11 Debris Found N/A 2005064.4465 246704.6522
VEW01-E-12 E-12 No Debris Found N/A 2005084.4282 246702.9281
VEW01-E-13 E-13 Debris Found N/A 2005106.4792 246691.9487
VEW01-E-14 E-14 No Debris Found N/A 2005806.4172 246047.7319
VEW01-E-15 E-15 Debris Found N/A 2005824.9163 246079.0075
VEW01-E-16 E-16 Debris Found N/A 2005836.6792 246099.4384
VEW01-E-17 E-17 Debris Found N/A 2005738.7795 246140.7628
VEW01-E-18 E-18 Debris Found N/A 2005723.2389 246154.6785
VEW01-E-19 E-19 Debris Found N/A 2005734.0304 246154.2019
VEW01-E-20 E-20 Debris Found N/A 2005671.6290 246199.4129
VEW01-E-21 E-21 Debris Found N/A 2005655.0022 246211.0552
VEW01-E-22 E-22 No Debris Found N/A 2005028.8921 246683.3832
VEW01-E-23 E-23 Debris Found N/A 2005071.4359 246674.1520
VEW01-E-24 E-24 Debris Found N/A 2005051.9825 246677.8058
VEW01-E-25 E-25 No Debris Found N/A 2004963.0983 246629.8676
VEW01-E-26 E-26 No Debris Found N/A 2004981.5134 246662.9614
VEW01-E-27 E-27 No Debris Found N/A 2005006.5264 246695.6640
VEW01-E-28 E-28 No Debris Found N/A 2005021.4638 246718.5066
VEW01-E-29 E-29 No Debris Found N/A 2005035.9044 246740.6398
VEW01-E-30 E-30 No Debris Found N/A 2005055.5955 246766.4969
VEW01-E-31 E-31 No Debris Found N/A 2004945.1519 246589.9652
VEW01-E-32 E-32 Debris Found N/A 2004952.2509 246584.8524
VEW01-E-33 E-33 Debris Found N/A 2005016.9815 246560.4641
VEW01-E-34 E-34 No Debris Found N/A 2005104.3739 246787.8448
VEW01-E-35 E-35 No Debris Found N/A 2005125.6928 246785.0750
VEW01-E-36 E-36 No Debris Found N/A 2005132.2922 246795.2548
VEW01-E-37 E-37 No Debris Found N/A 2005147.6170 246798.2679
VEW01-E-38 E-38 No Debris Found N/A 2005161.4152 246792.3065

Excavations

Ephemeral Stream
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Appendix G
SWMU 1 Survey Data

Sample ID                                (If Applicable)

(UTM NAD 83 20Q)

SWMU-1

Monitoring Well / 
Site / Trench / 

Excavation Number

Debris Found?    
(If Applicable) EastingNorthing

Station ID

VEW01-E-39 E-39 No Debris Found N/A 2004922.5128 246599.0826
VEW01-E-40 E-40 No Debris Found N/A 2004940.4937 246571.1629
VEW01-E-41 E-41 No Debris Found N/A 2004938.1202 246593.4403
VEW01-E-42 E-42 No Debris Found N/A 2004964.3706 246596.2035
VEW01-E-43 E-43 Debris Found N/A 2005134.5006 246759.2573
VEW01-E-44 E-44 Debris Found N/A 2005148.7646 246773.1706
VEW01-E-45 E-45 No Debris Found N/A 2005158.0652 246788.2983
VEW01-E-46 E-46 No Debris Found N/A 2005919.7492 246048.9165
VEW01-E-47 E-47 Debris Found N/A 2005868.1960 246082.6599
VEW01-E-48 E-48 No Debris Found N/A 2005933.6392 246074.5054
VEW01-E-49 E-49 No Debris Found N/A 2005908.7945 246055.6277

Note: Coordinates with no values past the decimal point were taken with a hand held GPS in the field. All other points were surveyed or 
calculated through GIS.
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Appendix G
Survey Data

SWMU-2

VEW02-SO13 VEW02-SS13-01-0209 2004129.6425 246128.3896
VEW02-SO14 VEW02-SS14-01-0209 2004119.8133 246137.5167
VEW02-SO14 VEW02-SB14-46-0209 2004119.8133 246137.5167

VEW02-SO15
VEW02-SS15-01-0209   

VEW02-SS15P-01-0209  
2004138.0675 246140.325

VEW02-SO15 VEW02-SB15-46-0209  2004138.0675 246140.325
VEW02-SO16 VEW02-SS16-01-0209  2004152.1091 246145.2396
VEW02-SO16 VEW02-SB16-24-0209 2004152.1091 246145.2396
VEW02-SO17 VEW02-SS17-01-0209 2004168.257 246149.4521
VEW02-SO17 VEW02-SB17-35-0209 2004168.257 246149.4521
VEW02-SO18 VEW02-SS18-01-09 2004159 246187
VEW02-SO18 VEW02-SB18-24-0209 2004159 246187

VEW02-SO19
VEW02-SS19-01-0209  

VEW02-SS19P-01-0209
2004074.1779 246120.6667

VEW02-SO20 VEW02-SS20-01-0209 2004071.3696 246145.9416
VEW02-SO21 VEW02-SS21-01-0209 2004142.982 246212.6395
VEW02-SO22 VEW02-SS22-01-0209 246263 2004191
VEW02-SO22 VEW02-SB22-46-0209 246263 2004191

VEW02-SO23

VEW02-SS23-01-0209  
VEW02-SS23P-01-0209 
VEW02-SS23-01-0209A  

VEW02-SS23P-01-0209A

2004117.7071 246409.2227

VEW02-SO23
VEW02-SB23-24-0209   

VEW02-SB23-24-0209A
2004117.7071 246409.2227

VEW02-SO24
VEW02-SS24-01-0209 

VEW02-SS24-01-0209A
2004117.7071 246419.0518

VEW02-SO24 VEW02-SB24-24-0209A 2004117.7071 246419.0518
VEW02-SO25 VEW02-SS25-01-0209 246308 2004183
VEW02-SO25 VEW02-SB25-46-0209 246308 2004183

VEW02-SO26
VEW02-SS26-01-0609     

VEW02-SS26P-01-0609
2004163.4082 246182.5918

VEW02-SO26 VEW02-SB26-46-0609 2004163.4082 246182.5918
VEW02-SO27 VEW02-SS27-01-0609 2004163.4082 246191.4082
VEW02-SO27 VEW02-SB27-24-0609 2004163.4082 246191.4082
VEW02-SO28 VEW02-SS28-01-0609 2004154.5918 246191.4082
VEW02-SO28 VEW02-SB28-12-0609 2004154.5918 246191.4082
VEW02-SO29 VEW02-SS29-01-0609 2004154.5918 246182.5918
VEW02-SO29 VEW02-SB29-45-0609 2004154.5918 246182.5918
VEW02-SO30 VEW02-SS30-01-0609 2004166.7146 246179.2854

VEW02-SO30
VEW02-SB30-56-0609   

VEW02-SB30P-56-0609
2004166.7146 246179.2854

VEW02-SO31 VEW02-SS31-01-0609 2004166.7146 246194.7146
VEW02-SO31 VEW02-SB31-34-0609 2004166.7146 246194.7146
VEW02-SO32 VEW02-SS32-01-0609 2004151.2854 246194.7146
VEW02-SO32 VEW02-SB32-24-0609 2004151.2854 246194.7146
VEW02-SO33 VEW02-SS33-01-0609 2004151.2854 246179.2854
VEW02-SO33 VEW02-SB33-12-0609 2004151.2854 246179.2854

SWMU 6/7
VEW6/7-SO11 VEW6/7-SS11-01-0209 2005190.2706 244550.4131
VEW6/7-SO11 VEW6/7-SB11-46-0209 2005190.2706 244550.4131

VEW6/7-SO12
VEW6/7-SS12-01-0209  

VEW6/7-SS12P-01-0209
2005195.7247 244558.7547

VEW6/7-SO12 VEW6/7-SB12-46-0209 2005195.7247 244558.7547
VEW6/7-SO13 VEW6/7-SS13-01-0209 2005195.5322 244565.7488
VEW6/7-SO13 VEW6/7-SB13-46-0209 2005195.5322 244565.7488
VEW6/7-SO14 VEW6/7-SS14-01-0209 2005188.7306 244573.7054

VEW6/7-SO14
VEW6/7-SB14-46-0209  

VEW6/7-SB14P-46-0209
2005188.7306 244573.7054

VEW6/7-SO15 VEW6/7-SS15-01-0209 2005183.3406 244566.0054
VEW6/7-SO15 VEW6/7-SB15-46-0209 2005183.3406 244566.0054
VEW6/7-SO16 VEW6/7-SS16-01-0209 2005183.5331 244557.7922
VEW6/7-SO16 VEW6/7-SB16-46-0209 2005183.5331 244557.7922

SWMU-10
VEW10-SO21 VEW10-SS21-01-0209 2005016.8584 244946.4044
VEW10-SO22 VEW10-SS22-01-0209 2005017.1569 244969.9911
VEW10-SO23 VEW10-SS23-01-0209 2005015.3655 245024.9273

VEW10-SO24
VEW10-SS24-01-0209  

VEW10-SS24P-01-0209
2005015.6641 245048.514

VEW10-SO25 VEW10-SS25-01-0209 2004971.7749 244945.5087
VEW10-SO26 VEW10-SS26-01-0209 2004972.0734 244966.4083
VEW10-SO27 VEW10-SS27-01-0209 2004970.282 245022.8373
VEW10-SO28 VEW10-SS28-01-0209 2004970.282 245046.4241
CGW10MW01 VEW10-MW01-0409 2005101.614 244907.7397
CGW10MW02 VEW10-MW02-0309 2004989.234 244953.7926
CGW10MW03 VEW10-MW03-0309 2004987.05 245048.6153
CGW10MW04 VEW10-MW04-0309 2004943.503 245070.6816

CGW10MW05
VEW10-MW05-0309  

VEW10-MW05P-0309
2004945.008 244958.6634

Site ID Sample ID
(UTM NAD 83 20Q)

Northing Easting
Station ID
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Survey Data

Site ID Sample ID
(UTM NAD 83 20Q)

Northing Easting
Station ID

AOC A

VEAA-SO01
VEAA-SO01-0209          

VEAA-SO01P-0209
2006180.562 254827.7866

VEAA-SO02 VEAA-SO02-0209 2006177.067 254827.7866
VEAA-SO03 VEAA-SO03-0209 2006171.94 254827.7866
VEAA-SO04 VEAA-SO04-0209 2006179.086 254832.2914
VEAA-SO05 VEAA-SO05-0209 2006185.532 254827.7866
VEAA-SO06 VEAA-SO06-0209 2006179.164 254822.5051
VEAA-SO11 VEAA-SB11A-3H4-0209 2006186.1244 254830.0131
VEAA-SO11 VEAA-SB11B-34-0209 2006186.6900 254829.0674

VEAA-SO12
VEAA-SB12A-3H4-0209  

VEAA-SB12AP-3H4-0209
2006185.5896 254828.5242

VEAA-SO12 VEAA-SB12B-34-0209 2006186.0444 254827.5770
VEAA-SO12 VEAA-SB12C-34-0209 2006184.7959 254829.9964
VEAA-SO13 VEAA-SB13A-3H4-0209 2006185.1614 254827.3542
VEAA-SO13 VEAA-SB13B-34-0209 2006185.6149 254826.5129
VEAA-SO13 VEAA-SB13C-34-0209 2006184.4798 254828.7219
VEAA-SO14 VEAA-SB14A-3H4-0209 2006184.5118 254826.1814
VEAA-SO14 VEAA-SB14B-34-0209 2006184.9653 254825.3402

VEAA-SO14
VEAA-SB14C-34-0209  

VEAA-SB14CP-34-0209
2006183.9422 254827.4447

VEAA-SO15 VEAA-SB15A-3H4-0209 2006184.0849 254824.9056
VEAA-SO15 VEAA-SB15B-34-0209 2006184.4290 254823.9571
VEAA-SO15 VEAA-SB15C-34-0209 2006183.4047 254826.1675
VEAA-SO16 VEAA-SB16A-3H4-0209 2006183.5474 254823.6284
VEAA-SO16 VEAA-SB16B-34-0209 2006183.8942 254822.4681
VEAA-SO16 VEAA-SB16C-34-0209 2006182.8671 254824.8902
VEAA-SO17 VEAA-SB17A-3H4-0209 2006183.0098 254822.3511
VEAA-SO17 VEAA-SB17B-34-0209 2006183.4633 254821.5099
VEAA-SO17 VEAA-SB17C-34-0209 2006182.4402 254823.6144
VEAA-SO18 VEAA-SB18A-3H4-0209 2006182.4709 254821.1798
VEAA-SO18 VEAA-SB18B-34-0209 2006182.9271 254820.1268
VEAA-SO18 VEAA-SB18C-34-0209 2006181.7920 254822.3358
VEAA-SO19 VEAA-SB19A-3H4-0209 2006181.9347 254819.7967
VEAA-SO19 VEAA-SB19B-34-0209 2006182.2748 254819.1657
VEAA-SO19 VEAA-SB19C-34-0209 2006181.2517 254821.2703

AOC-G
VEAG-SO06 VEAG-SS06-01-0209 2004950 244909
VEAG-SO06 VEAG-SB06-46-0209 2004950 244909

VEAG-SO07
VEAG-SS07-01-0209 VEAG-

SS07P-01-0209
2004942 244909

VEAG-SO07 VEAG-SB07-46-0209 2004942 244909
PI-4

EPI04-MW01 VEP4-GW01-0309 2005126.18 244546.78
EPI04-MW02 VEP4-GW02-0309 2005132.05 244365.13
EPI04-MW03 VEP4-GW03-0309
EPI04-MW04 VEP4-GW04-0309 2004991.21 244755.42

EPI04-MW05
VEP4-GW05-0309

VEP4-GW05P-0309
2004909.79 244753.71

EPI04-MW06 VEP4-GW06-0309 2004949.57 244708.36
EPI04-MW07 VEP4-GW07-0409 2004880.22 244813.91

PI-5
VEP5-SO01 VEP5-SS01-01-0209 2004660 243404
VEP5-SO02 VEP5-SS02-01-0209 2004592 243414
VEP5-SO02 VEP5-SB02-24-0309 2004592 243414
VEP5-SO03 VEP5-SS03-02-0209 2004466 234194
VEP5-SO04 VEP5-SS04-02-0209 2004434 243188
VEP5-SO05 VEP5-SS05-01-0309 2004678.8425 242744.5722
VEP5-SO05 VEP5-SB05-46-0309 2004678.8425 242744.5722
VEP5-SO06 VEP5-SS06-01-0309 2004677.8841 242872.0416
VEP5-SO06 VEP5-SB06-46-0309 2004677.8841 242872.0416

VEP5-SO07
VEP5-SS07-0H-0209      

VEP5-SS07P-0H-0209
2004402 243208

VEP5-SO08 VEP5-SS08-01-0309 2004673.0920 243119.3131
VEP5-SO08 VEP5-SB08-46-0309 2004673.0920 243119.3131

PI-6
VEP6-SO04 VEP6-SS04-0H-0309 2004970.7213 242370.2742
VEP6-SO05 VEP6-SS05-01-0309 2004976.0299 242375.9368

VEP6-SO05
VEP6-SB05-46-0309

VEP6-SB05P-46-0309
2004976.0299 242375.9368

VEP6-SO06 VEP6-SS06-01-0309 2004971.3111 242375.7009
VEP6-SO06 VEP6-SB06-46-0309 2004971.3111 242375.7009
VEP6-SO07 VEP6-SS07-01-0309 2004975.3221 242359.7748

VEP6-SO07
VEP6-SB07-46-0309        

VEP6-SB07P-46-0309
2004975.3221 242359.7748
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Appendix G
Survey Data

Site ID Sample ID
(UTM NAD 83 20Q)

Northing Easting
Station ID

PI-7
VEP7-SO23 VEP7-SS23-0H-0409 2005502.66 243389.57
VEP7-SO23 VEP7-SB23-46-0409 2005502.66 243389.57
VEP7-SO24 VEP7-SS24-0H-0409 2005497.31 243406.22
VEP7-SO24 VEP7-SB24-46-0409 2005497.31 243406.22
VEP7-SO25 VEP7-SS25-0H-0409 2005498.8 243407.92
VEP7-SO25 VEP7-SB25-23-0409 2005498.8 243407.92

VEP7-SO26
VEP7-SS26-0H-0409    VEP7

SS26P-0H-0409
2005509.6 246405.15

VEP7-SO26
VEP7-SB26-46-0409        
VEP7-SB26-46-0509

2005509.6 246405.15

VEP7-SO27 VEP7-SS27-0H-0409 2005510.83 243402.28

VEP7-SO27
VEP7-SB27-46-0409        
VEP7-SB27-46-0509

2005510.83 243402.28

VEP7-SO28 VEP7-SS28-0H-0409 2005512.36 243401.8

VEP7-SO28

VEP7-SB28-24-0409        
VEP7-SB28P-24-0409   
VEP7-SB28-24-0509        

VEP7-SB28P-24-0509

2005512.36 243401.8

VEP7-SO29 VEP7-SS29-0H-0409 2005517.72 243405.41
VEP7-SO29 VEP7-SB29-46-0409 2005517.72 243405.41
VEP7-SO30 VEP7-SS30-0H-0409 2005519.54 243400.3
VEP7-SO30 VEP7-SB30-45H-0409 2005519.54 243400.3
VEP7-SO31 VEP7-SS31-0H-0409 2005516.89 243402.11
VEP7-SO31 VEP7-SB31-23H-0409 2005516.89 243402.11
VEP7-SO32 VEP7-SS32-0H-0409 2005524.25 243397.34
VEP7-SO32 VEP7-SB32-46-0409 2005524.25 243397.34
VEP7-SO33 VEP7-SS33-0H-0409 2005524.2 243395.34
VEP7-SO33 VEP7-SB33-24-0409 2005524.2 243395.34

VEP7-SO34
VEP7-SS34-0H-0409       

VEP7-SS34P-0H-0409
2005525.87 243396.58

VEP7-SO34 VEP7-SB34-24-0409 2005525.87 243396.58
VEP7-SO35 VEP7-SS35-0H-0409 2005525.42 243393.21
VEP7-SO35 VEP7-SB35-46-0409 2005525.42 243393.21
VEP7-SO36 VEP7-SS36-0H-0409 2005527.36 243394.27
VEP7-SO36 VEP7-SB36-23H-0409 2005527.36 243394.27
VEP7-SO37 VEP7-SS37-0H-0409 2005527.65 243392.92
VEP7-SO37 VEP7-SB37-46-0409 2005527.65 243392.92
VEP7-SO38 VEP7-SS38-0H-0409 2005541.97 243418.81
VEP7-SO39 VEP7-SS39-0H-0409 2005510.84 243509.36
VEP7-SO40 VEP7-SS40-0H-0509 2005607.12 243495.43

VEP7-SO40
VEP7-SB40-H1H-0509      

VEP7-SB40P-H1H-0509
2005607.12 243495.43

VEP7-SO41 VEP7-SS41-0H-0509 2005737.24 243558.37
PI-8

VEP8-SO05 VEP8-SS05-01-0209 2005044.8041 243904.7947
VEP8-SO05 VEP8-SB05-46-0209 2005044.8041 243904.7947
VEP8-SO06 VEP8-SS06-01-0209 2005057.2399 244109.0047
VEP8-SO06 VEP8-SB06-46-0209 2005057.2399 244109.0047

VEP8-SO07
VEP8-SS07-01-0209       

VEP8-SS07P-01-0209
2005074.9120 243979.4099

VEP8-SO07 VEP8-SB07-46-0209 2005074.9120 243979.4099
VEP8-SO08 VEP8-SS08-01-0209 2005029.0956 243981.3734
VEP8-SO08 VEP8-SB08-46-0209 2005029.0956 243981.3734
VEP8-SO09 VEP8-SS09-01-0209 2004904.0824 243881.2320
VEP8-SO10 VEP8-SS10-01-0209 2004942.6991 244018.0265

VEP8-SO10
VEP8-SB10-46-0209        

VEP8-SB10P-46-0209
2004942.6991 244018.0265

VEP8-SO11 VEP8-SS11-01-0209 2004915.2093 244019.3356
VEP8-SO11 VEP8-SB11-46-0209 2004915.2093 244019.3356
VEP8-SO12 VEP8-SS12-01-0209 2004909.9731 244121.4405
VEP8-SO12 VEP8-SB12-46-0209 2004909.9731 244121.4405
VEP8-SO13 VEP8-SS13-01-0209 2004921.7545 244199.9829

VEP8-SO13
VEP8-SB13-46-0209        

VEP8-SB13P-46-0209
2004921.7545 244199.9829

VEP8-SO14 VEP8-SS14-01-0209 2005043.4950 243950.6110
VEP8-SO14 VEP8-SB14-46-0209 2005043.4950 243950.6110

PI-10
VEP10-SO01 VEP10-SS01-01-0309 2004504.0463 244529.8934
VEP10-SO01 VEP10-SB01-46-0309 2004504.0463 244529.8934
VEP10-SO02 VEP10-SS02-01-0309 2004477.6959 244521.2856
VEP10-SO02 VEP10-SB02-13-0309 2004477.6959 244521.2856
VEP10-SO03 VEP10-SS03-01-0309 2004494.9115 244502.8403
VEP10-SO03 VEP10-SB03-46-0309 2004494.9115 244502.8403
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Appendix G
Survey Data

Site ID Sample ID
(UTM NAD 83 20Q)

Northing Easting
Station ID

PAOC-I
VEPI-SO01 VEPI-SS01-01-0209 2005211.6956 244618.7358
VEPI-SO01 VEPI-SB01-46-0209 2005211.6956 244618.7358
VEPI-SO02 VEPI-SS02-01-0209 2005217.8738 244614.5234
VEPI-SO02 VEPI-SB02-46-0209 2005217.8738 244614.5234

VEPI-SO03
VEPI-SS03-01-0209        

VEPI-SS03P-01-0209
2005211.6956 244624.6332

VEPI-SO03 VEPI-SB03-46-0209 2005211.6956 244624.6332
VEPI-SO04 VEPI-SS04-01-0209 2005218.7163 244635.3046
VEPI-SO04 VEPI-SB04-46-0209 2005218.7163 244635.3046
VEPI-SO05 VEPI-SS05-01-0209 2005211.9764 244629.6881
VEPI-SO05 VEPI-SB05-46-0209 2005211.9764 244629.6881

PAOC-L
VEPL-SO05 VEPL-SS05-01-0209 2005260.8132 244350.1661
VEPL-SO06 VEPL-SS06-01-0209 2005262.5436 244345.9209
VEPL-SO07 VEPL-SS07-01-0209 2005266.0736 244344.0521
VEPL-SO08 VEPL-SS08-01-0209 2005270.0189 244345.8055
VEPL-SO09 VEPL-SS09-01-0209 2005271.4032 244349.9816
VEPL-SO10 VEPL-SS10-01-0209 2005269.9497 244353.9961

VEPL-SO11
VEPL-SS11-01-0209        

VEPL-SS11P-01-0209
2005266.0736 244355.4496

VEPL-SO12 VEPL-SS12-01-0209 2005262.4513 244353.9961
VEPL-SO13 VEPL-SB13-22H-0509 2005268.6306 244346.1402

VEPL-SO14
VEPL-SB14-22H-0509      

VEPL-SB14P-22H-0509
2005264.7054 244349.9006

VEPL-SO15 VEPL-SB15-22H-0509 2005268.4156 244354.0788
VEPL-SO16 VEPL-SB16-22H-0509 2005271.6792 244350.0980
VEPL-SO17 VEPL-SB17-44H-0509 2005268.4156 244354.0788
VEPL-SO18 VEPL-SB18-44H-0509 2005264.7054 244349.9006
VEPL-MW01 VEPL-GW01-0409 2005262.9090 244349.9474

PAOC-M
VEPM-SO01 N/A 2005132.0373 244466.0191
VEPM-SO02 N/A 2005142.1788 244473.1008
VEPM-SO03 N/A 2005133.6248 244477.1316
VEPM-SO04 N/A 2005126.4811 244471.5753

PAOC-O
VEPO-SO01 VEPO-SS01-01-0209 2005288.4064 244370.7689
VEPO-SO01 VEPO-SB01-46-0209 2005288.4064 244370.7689

VEPO-SO02
VEPO-SS02-01-0209 VEPO-

SS02P-01-0209
2005287.6126 244377.9126

VEPO-SO02 VEPO-SB02-46-0209 2005287.6126 244377.9126
PAOC-P

VEPP-SO01
VEPP-SS01-01-0309

VEPP-SS01P-01-0309
2005202.609 243988.8886

VEPP-SO01 VEPP-SB01-46-0309 2005202.609 243988.8886
PAOC-Q/R

VEPQ/R-SO01 VEPQ/R-SS01-01-0209 2005552.9016 244374.6962
VEPQ/R-SO01 VEPQ/R-SB01-46-0209     2005552.9016 244374.6962

VEPQ/R-SO02
VEPQ/R-SS02-01-0209     

VEPQ/R-SS02P-01-0209
2005636.3075 244341.2777

PAOC-X
VEPX-SO05 VEPX-SS05-0H-0309 2005397.9835 244016.3146
VEPX-SO06 VEPX-SS06-01-0309 2005394.3368 244015.7373

VEPX-SO06
VEPX-SB06-13-0309       

VEPX-SB06P-13-0309 2005394.3368 244015.7373
VEPX-SO07 VEPX-SS07-0H-0309 2005440.05 244061.25
VEPX-SO08 VEPX-SS08-0H-0309 2005436.64 244050.52

VEPX-SO09
VEPX-SS09-0H-0309

VEPX-SS09P-0H-0309
2005417.29 244040.1

VEPX-SO10 VEPX-SS10-0H-0309 2005400.03 243988.2
VEPX-SO11 VEPX-SS11-0H-0309 2005371.01 244022.65
VEPX-SO12 VEPX-SS12-0H-0309 2005387.53 244029.86
VEPX-SO13 VEPX-SB13-8H9-0409 2005408.7 244041.7

VEPX-SO14
VEPX-SB14-10H11-0409    

VEPX-SB14P-10H11-0409
2005411.7 244042.3

VEPX-SO15 VEPX-SB15-55H-0409 2005480.3 244097

VECG-MW01
VECG-MW01-0409       

VECG-MW01P-0409
2005130.6132 244566.2387

VECG-MW02 VECG-MW02-0409 2005137.7967 244331.2114

Note: Coordinates with no values past the decimal point were taken with a hand held GPS in the field. All other points 
were surveyed or calculated through GIS.
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9428 Baymeadows Road Suite 300 
Jacksonville, FL  32256 
 
June 1, 2009 
 
Camp Garcia Naval Base 
Vieques Island, Puerto Rico 
 
Subject: Survey Report for Camp Garcia 

 
 
Dear Sir or Madam: 

The survey work started on May  28, 2009 by CH2M HILL’s Florida Survey Team is certified 
as meeting or exceeding, in quality and precision, the standards applicable for this work as 
set forth in Chapter 61G17-6, Florida Administrative Code.  

 
Sincerely, 
 
Daryl Banks 
Florida Professional Surveyor and Mapper 
License # 6063 
9428 Baymeadows Road Suite 300 
Jacksonville, FL  32256 
(904) 733-9119 
 
                        
             
Signed:  Gerald W. Reed, PLS    Dated: September 24, 2009 
(Revised for the Firm) 
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Introduction 

Purpose 
In response to your request for location of additional monitoring wells, Piezometer wells, 
and soil borings at the Camp Garcia Naval Base located on Vieques Island, Puerto Rico, the 
CH2M HILL Florida Survey Team was to perform the requested services.  
 

Description 
• Located Monitoring, Piezometer wells, and Soil Borings  

All work prior to and current by CH2M HILL Florida Survey Team, has met the Minimum 
Technical Standards of the State of Florida. Furthermore, any Geodetic Control Networks 
established have met the Federal Geodetic Control Committee Standards for Relative GPS 
Surveying Techniques. 

Discussion 

Field Personnel 
Daryl Banks P.L.S.  

Clinton Stone L.S.I.T 

Equipment 
• Leica SR530  

• Leica GX 1230 GG 

Software 
• Leica Geomatics Office 6.0 

Accuracy 
• Horizontal Accuracy ±0.03 foot 

• Vertical Accuracy ±0.03 foot 
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Datum 
The horizontal Datum is the Universal Transverse Mercator (UTM) 20 North using the 
coordinates provided by Nelson Figeac (CH2M HILL) for the control point named 
“Minimart”. The vertical Datum is also base on the control point “Minimart”. All 
coordinates and elevations are METRIC. To adjust coordinates and elevations from Meters 
to U.S. Survey Feet, multiply by 3.280833333.     

Methods 
Well locations were measured using Real-Time Kinematic (RTK)  Leica units (Leica GX 
1230 GG).  

As per client request, a typical well location involved locating and reporting 3 separate well 
elevations. The first location type is the concrete pad. This location type is any concrete pad 
for which the well is encased. The elevation is reported at the surface of this concrete pad 
marked with a chiseled “X” on one of the four corners. The second location type is the top of 
the steel outer casing (T.O.C.) Finally, the tertiary location is the top of inner casing (T.I.C.). 
Typically, this elevation is reported on the rim of the Polyvinylchloride (PVC) pipe inside 
the steel pipe marked with a “V” notch in the PVC. 

Results 
CH2M HILL’s survey crew recovered existing control point Minimart. Located 
approximately 150 feet north of the main office building at Camp Garcia. 

Point  Northing Easting Elevation 

Minimart 2005271.790 244395.410 24.890  

Conclusion 
With the use us Global Positioning Systems, it is important to have sufficient satellite 
coverage, good satellite geometry, and clear skies to allow for accurate and consistent data 
sets.  The data acquired had at least 7 satellites and as many as 13 to minimize blunders or 
data outliers.  As a result, the results from all soil borings, deep drill borings, are within the 
accuracies stated in this document.   
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ATTACHMENT A  
Monitoring Well Locations PI-4 

POINT 

UTM  
NAD83 

NORTHINGMETERS 

UTM NAD83
EASTING 
METERS 

ELEV. 
METERS 

ELEV.
USSFT DESCRIPTION 

100 2005132.460 244365.510 15.711 51.54 CHISELED "X" IN CONCRETE 
CAMP GARCIA MW-02 

101 2005132.050 244365.130 15.676 51.43 TOP OF INNER CASING CAMP 
GARCIA MW-02 

102 2005132.030 244365.160 15.762 51.71 TOP OF OUTER CASING CAMP 
GARCIA MW-02 

103 2004880.670 244813.680 8.268 27.13 CHISELED "X" IN CONCRETE 
MW-07 

104 2004880.240 244814.000 9.123 29.93 TOP OF OUTER CASING MW-07 

105 2004880.220 244813.910 9.064 29.74 TOP OF INNER CASING MW-07 

106 2004949.760 244707.860 11.460 37.60 CHISELED "X" IN CONCRETE 
MW-06 

107 2004949.650 244708.400 12.225 40.11 TOP OF OUTER CASING MW-06 

108 2004949.570 244708.360 12.209 40.06 TOP OF INNER CASING MW-06 

109 2004990.920 244755.870 11.923 39.12 TOP OF CONCRETE MW-04 

110 2004991.210 244755.420 12.618 41.40 TOP OF INNER CASING MW-04 

111 2004991.140 244755.480 12.646 41.49 TOP OF OUTER CASING MW-04 

112 2004909.860 244753.770 10.638 34.90 TOP OF OUTER CASING MW-05 

113 2004909.790 244753.710 10.608 34.80 TOP OF INNER CASING MW-05 

114 2005125.770 244546.410 16.124 52.90 CHISELED "X" IN CONCRETE 
CAMP GARCIA MW-01 

115 2005126.180 244546.780 16.139 52.95 TOP OF INNER CASING CAMP 
GARCIA MW-01 

116 2005126.230 244546.780 16.206 53.17 TOP OF OUTER CASING CAMP 
GARCIA MW-01 
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FIGURE A-1 
PI-4 Well Locations 
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ATTACHMENT B 
Monitoring Well Locations SWMU-1 

POINT 

UTM  
NAD83 

NORTHINGMETERS 

UTM NAD83 
EASTING 
METERS 

ADJUSTED
ELEVATION

METERS 

ADJUSTED
ELEVATION

USSFT DESCRIPTION 

160 2005117.120 246674.050 5.102 16.74 CHISELED "X" IN CONCRETE  

161 2005117.650 246674.180 5.789 18.99 TOP OF OUTER CASING 

162 2005117.690 246674.220 5.776 18.95 TOP OF INNER CASING 
CGW1MW04 

163 2004983.080 246656.720 3.709 12.17 CHISELED "X" IN CONCRETE  

164 2004982.710 246656.320 4.528 14.86 TOP OF OUTER CASING 

165 2004982.670 246656.320 4.473 14.68 TOP OF INNER CASING 
CGW1MW10 

166 2005048.760 246759.840 3.643 11.95 CHISELED "X" IN CONCRETE  

167 2005048.200 246759.730 4.435 14.55 TOP OF OUTER CASING 

168 2005048.170 246759.700 4.403 14.45 TOP OF INNER CASING 
CGW1MW11 

169 2005132.830 246777.470 4.026 13.21 CHISELED "X" IN CONCRETE  

170 2005132.860 246777.950 4.778 15.68 TOP OF OUTER CASING 

171 2005132.880 246777.970 4.782 15.69 TOP OF INNER CASING 
CGW1MW03 

172 2006030.080 246119.900 19.194 62.97 CHISELED "X" IN CONCRETE  

173 2006029.550 246119.850 20.003 65.63 TOP OF OUTER CASING 

174 2006029.510 246119.830 20.009 65.65 TOP OF INNER CASING 
CGW1MW13 

175 2005221.390 246830.310 5.185 17.01 CHISELED "X" IN CONCRETE  

176 2005221.840 246830.570 5.842 19.17 TOP OF OUTER CASING 

177 2005221.900 246830.550 5.912 19.40 TOP OF INNER CASING 
CGW1MW02 

    0.00  

178 2005196.760 246566.920 7.620 25.00 CHISELED "X" IN CONCRETE  

179 2005197.370 246567.120 8.441 27.69 TOP OF OUTER CASING 

180 2005197.370 246567.180 8.387 27.52 TOP OF INNER CASING 
CGW1MW06 

181 2005303.420 246435.720 10.267 33.68 CHISELED "X" IN CONCRETE  

182 2005303.590 246436.170 11.078 36.35 TOP OF OUTER CASING 

183 2005303.580 246436.100 11.052 36.26 TOP OF INNER CASING 
CGW1MW07 

184 2005423.530 246591.100 9.089 29.82 CHISELED "X" IN CONCRETE  

185 2005423.680 246590.490 9.857 32.34 TOP OF OUTER CASING 



Document No: 362196_060109 
Revision No. 1 

Revision Date: 9/28/2009 

                                     WELL LOCATIONS VIEQUES, PUERTO RICO PAGE 9 

  

POINT 

UTM  
NAD83 

NORTHINGMETERS 

UTM NAD83 
EASTING 
METERS 

ADJUSTED
ELEVATION

METERS 

ADJUSTED
ELEVATION

USSFT DESCRIPTION 

186 2005423.640 246590.490 9.814 32.20 TOP OF INNER CASING 
CGW1MW08 

187 2005531.120 246368.550 11.645 38.21 CHISELED "X" IN CONCRETE  

188 2005530.680 246368.180 12.415 40.73 TOP OF OUTER CASING 

189 2005530.710 246368.110 12.435 40.80 TOP OF INNER CASING 
CGW1MW09 

190 2005779.030 246161.250 16.647 54.62 TOP OF INNER CASING 
CGW1MW01 

191 2005778.930 246161.240 16.601 54.47 TOP OF OUTER CASING 

192 2005778.780 246160.910 15.804 51.85 CHISELED "X" IN CONCRETE  
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FIGURE B-1 
SWMU-1 Well Locations 
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ATTACHMENT C  
Soil Sample Locations 

POINT 
UTM NAD83 

NORTHING METERS 
UTM NAD83 

EASTING METERS DESCRIPTION 

117 2005502.660 243389.570 SS23 

118 2005509.600 243405.150 SS26 

119 2005512.360 243401.800 SS28 

120 2005510.830 243402.280 SS27 

121 2005498.800 243407.920 SS25 

122 2005497.310 243406.220 SS24 

123 2005517.720 243405.410 SS29 

124 2005516.890 243402.110 SS31 

125 2005519.540 243400.300 SS30 

126 2005524.200 243395.340 SS33 

127 2005525.420 243393.210 SS35 

128 2005527.360 243394.270 SS36 

129 2005527.650 243392.920 SS37 

130 2005525.870 243396.580 SS34 

131 2005524.250 243397.340 SS32 

132 2005523.120 243399.430 PI7 AREA1 

133 2005521.670 243398.890 PI7 AREA1 

134 2005519.450 243396.760 PI7 AREA1 

135 2005522.200 243393.870 PI7 AREA1 

136 2005525.500 243390.650 PI7 AREA1 

137 2005529.540 243392.010 PI7 AREA1 

138 2005527.560 243396.380 PI7 AREA1 

139 2005516.930 243399.930 PI7 AREA2 

140 2005516.770 243407.310 PI7 AREA2 

141 2005509.900 243400.970 PI7 AREA2 

142 2005507.380 243404.480 PI7 AREA3 

143 2005512.480 243406.290 PI7 AREA3 

144 2005506.760 243408.010 PI7 AREA3 

145 2005507.390 243404.530 PI7 AREA3 

146 2005502.240 243409.190 PI7 AREA4 

147 2005496.560 243408.260 PI7 AREA4 

148 2005497.220 243403.450 PI7 AREA4 

149 2005501.630 243404.570 PI7 AREA4 

150 2005541.970 243418.810 SS38 

151 2005607.120 243495.430 SS-SB40 

152 2005737.240 243558.370 SS-SB41 

153 2005510.840 243509.360 SS39 
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FIGURE C-1 
PI-7 Soil Sample Locations 
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1.0 Introduction 
A geophysical investigation conducted at SWMU 1, SWMU 2, PAOCs N 

and S and PAOC X in East Vieques Island, Puerto Rico (Figures 1 through 5). The 
investigation was performed in February, 2009 (Phase 1). Additional work was 
performed in April, 2009 (Phase 2) along the southern boundary of SWMU 1, 
within the northern portion of SWMU 1 and the entire portion of PAOC X. The 
geophysical investigation was performed using Electromagnetics (EM) and Total 
Field Magnetics (magnetics).  

The purpose of the investigation for SWMU 1 was to determine the presence 
and identify the location of metallic debris that was reportedly buried at the site. 
This buried metallic debris is considered to be associated with former landfill 
activities. For SWMU 2, the purpose of the investigation was to determine the 
presence, and if found, identify the location of a buried metal pipeline. For PAOCs 
N and S, the purpose of the investigation was to determine the presence, and if 
found, identify the location of a 5,000 gallon underground storage tank and 
associated buried metal pipeline. For PAOC X, the purpose of the investigation 
was to determine the presence, and if found, identify the location of buried drums 
or other buried metallic debris. 

2.0 Description of Geophysical Investigation 
The geophysical survey was performed along multiple predetermined 

transect lines. The transect lines were cleared of brush by others prior to the start of 
the geophysical investigation. The locations of the transect lines are shown on 
Figures 1 through 4. The geophysical investigation was conducted using a Geonics 
EM31-MK2 (EM-31) and a Geometrics G-859 Cesium Vapor Magnetometer (G-
859). Discussions of the geophysical methods used for this study are provided in 
Appendix 1.  

The EM readings were collected approximately every 1 foot (ft) along the 
transect lines in the vertical dipole orientation (See Appendix 1). The depth range 
in the vertical dipole mode was approximately 16 ft below land surface (bls). The 
EM data was processed with Trackmacker-31tm and contoured using Surfertm 

contouring software. The positions of the EM-31 readings were recorded using a 
Trimble AgGPS 114 Global Positioning System (GPS).  

Magnetometer readings were collected on 0.1-second intervals. The 
positions of the magnetometer readings were recorded using a Novatel Smart V1 
Global Positioning System (GPS). The magnetometer data was processed using 
MagMaptm 2000 software and contoured using Surfertm contouring software.   
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A Wide Area Augmentation System (WAAS) was used to augment GPS 
with additional signals for increasing the reliability, integrity, accuracy and 
availability of the GPS signal. By using WAAS, an accuracy of less than 3 ft in the 
horizontal dimension can be achieved. However, in portions of the site, dense tree 
canopy intermittently affected the quality of the GPS signal. In these areas, the 
GPS signal was interpolated between instances of acceptable GPS signal quality. 
3.0 Survey Results 

Background EM-31 response for the inphase response was calibrated to range 
from -5 to 5 parts per thousand (ppt). Several areas of gradual increases in the in-
phase response above the normal background levels were observed. These gradual 
broad increases are likely due to local geological factors, specifically the presence 
of near-surface ferromagnetic (iron-bearing) rocks, rather than from the presence 
of buried metal debris.  

The terrain conductivity portion of the EM-31 response was markedly 
affected by the presence of near-surface ferromagnetic rocks. Because of the 
impact of the rocks, which are not related to the presence of buried metallic debris, 
the terrain conductivity results were not used to identify areas of buried metallic 
debris.  

Background magnetometer readings (where buried metallic debris was not 
present) in general ranged from 37,500 to 38,500 gammas. In areas where buried 
metallic debris was present, magnetometer values ranged from 28,000 gammas to 
48,000 gammas. Elevated magnetic readings were also observed in areas where 
highly ferromagnetic rocks were either present or, based from site observations, 
inferred to be close to the land surface. The lateral change in magnetic readings 
caused by the presence of highly ferromagnetic rocks tended to be relatively 
gradual rather than abrupt.  

Comparison of the contour maps for the EM in-phase and magnetometer data 
indicated a direct correlation between the EM in-phase and magnetometer results. 
Specifically, for the majority of the areas where a sharp lateral change in the EM 
in-phase response was observed, an associated sharp lateral change in the 
magnetometer response was also observed. Buried metallic objects (anomalies) 
were only considered to be present in areas where a sharp lateral change in both the 
EM in-phase and magnetometer responses occurred. Areas with a gradual lateral 
change in the EM in-phase or magnetometer response were attributed to the 
presence of ferromagnetic rocks.  

The results of the investigation are provided in Figures 1 through 15. Figures 
1, 2, 3, 4 and 5 (for SWMU 1 South, SWMU 1 North, SWMU-2, PAOCs N and S 
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and PAOC X respectively) provide the survey transects and identified anomalies 
overlaid upon aerial photographs. These background images also include historical 
site information. Figures 6 through 15 show the EM and magnetometer responses 
and survey results as a series of contour maps. Areas where buried metallic debris 
is present (based on the combined interpreted response) are indicated on each 
figure using dashed pink ellipses. Anomalies identified during Phase 1 are 
designated with numbers 1 through 17. Anomalies identified during Phase 2 are 
designated with letters A through F. 
SWMU 1 – South (Figures 1, 6 and 7) 
 Anomaly 1 is the largest of the anomaly areas. It appears to contain multiple 
areas of buried metallic debris scattered throughout the anomaly area. Several 
pieces of concrete and visible soil mounds were observed within Anomaly 1. 
Anomalies 2 and 3 appear to be small, isolated areas of buried metallic debris. The 
only anomaly identified near the southern, eastern or western end of the survey 
area was relatively small and only evident on the Magnetometer data. It is shown 
as Anomaly A on Figures 1, 6 and 7. There was no additional evidence on the 
geophysical data suggesting that the anomaly areas extended south, east, or west of 
the geophysical survey area. 
SWMU 1 – North (Figures 2, 8 and 9) 
 Anomalies 4 through 8 and C, D, E and F appear to be small, isolated areas of 
buried metallic debris. In addition, the locations of Anomalies 4, 5, 7 and 8 
corresponded to the locations of small ditches/pits. Anomaly B is a large anomaly 
area with relatively high responses on both the EM and Magnetometer Data. The 
response within Anomaly B is typical of a larger area of buried metallic debris. 
There was no evidence on the geophysical data suggesting that the areas of buried 
debris extended north, east, or west of the SWMU 1 North geophysical survey 
area. The large, broad area of increased magnetometer response near the southeast 
portion of SWMU 1 corresponds to the location of a rock outcrop on the edge of a 
Quebrada. It is suspected that this broad anomaly is associated with the 
outcrop/ferromagnetic rock rather than an area of buried debris. 
SWMU 2 (Figures 3, 10 and 11) 
 The purpose of the survey was to determine the presence of a buried pipeline. 
The pipeline was suspected to be oriented east/west. A section of pipe and several 
discarded valves were observed resting on the ground surface in the central portion 
of the survey area. Anomalies 11 and 12 corresponded to the locations of these 
discarded valves and piping (surface debris). Anomalies 9, 10 and 13 appear to be 
small, isolated areas of buried metallic debris. The geophysical survey showed no 
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evidence of a buried pipeline within SWMU 2. Therefore, it is suspected that the 
pipeline reported to have been present within SWMU 2 may have been an above 
ground pipeline, the majority of which has since been removed from the site. 
 The survey was also conducted around the perimeter of two concrete blocks 
found north and west of SWMU 2. These areas are shown on Figures 9 and 10, but 
not on Figure 3. The geophysical survey showed no evidence of a buried pipeline 
associated with either of the concrete blocks. It is suspected that these blocks may 
be anchor/tie down blocks from previously removed above ground structures. 
PAOCs N and S (Figures 4, 12 and 13) 
 The purpose of the survey was to determine the presence of a large 
underground storage tank and buried pipeline. The geophysical survey did find 4 
small anomalies within this survey area. However, none of the anomalies appeared 
to be large enough or show a signal response similar to what would be typically 
produced from a large underground storage tank. In addition, the geophysical 
survey showed no evidence of a buried pipeline near the four anomaly areas or 
anywhere else within the survey area.  
PAOC X (Figures 5, 14 and 15) 

The purpose of the investigation was to determine the presence, and if 
found, identify the location of buried drums or other buried metallic debris. The 
geophysical survey did find 2 small anomalies within this survey area (Anomalies 
G and H). However, the anomalies appear to be isolated points and do not appear 
to be indicative of landfill pits, trenches or other large burial areas.  
 The coordinates of the centers of the anomalies for each of the anomaly areas 
are provided in the following table. Because of the large size of Anomaly 1, several 
points (based on areas of maximum response) are provided for Anomaly 1. 
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Project 6115-SWMU 1, SWMU 2,  
PAOCs N and S and PAOC X 
East Vieques Island, Puerto Rico 

Locations of  Anomaly Centers  
GeoView, Inc.   
August, 2009   
   

Anomaly Latitude Longitude 
Anomaly 1-A 18.1204646 -65.39361279 
Anomaly 1-B 18.12027871 -65.39376064 
Anomaly 1-C 18.11999966 -65.39379868 
Anomaly 1-D 18.11981933 -65.39379355 
Anomaly 1-E 18.12000522 -65.39422003 
Anomaly 1-F 18.11991761 -65.39449907 
Anomaly 1-G 18.11959796 -65.39424808 

Anomaly 2 18.11925012 -65.39519349 
Anomaly 3 18.11883476 -65.39492555 
Anomaly 4 18.12489416 -65.39844059 
Anomaly 5 18.12505552 -65.39854777 
Anomaly 6 18.12553386 -65.39904588 
Anomaly 7 18.12585123 -65.39915802 
Anomaly 8 18.12576808 -65.3993533 
Anomaly 9 18.11160019 -65.39735994 

Anomaly 10 18.11163122 -65.39756613 
Anomaly 11 18.11155384 -65.39776172 
Anomaly 12 18.11170311 -65.39779275 
Anomaly 13 18.11126042 -65.39811205 
Anomaly 14 18.12179462 -65.41427518 
Anomaly 15 18.12180233 -65.41435799 
Anomaly 16 18.12175946 -65.4144575 
Anomaly 17 18.12170736 -65.41486804 
Anomaly A 18.11966615 -65.393029 
Anomaly B 18.1246556 -65.39779819 
Anomaly C 18.12492423 -65.39761466 
Anomaly D 18.12610469 -65.39954924 
Anomaly E 18.12615629 -65.39944841 
Anomaly F 18.12661594 -65.39906638 
Anomaly G 18.12308763 -65.41853298 
Anomaly H 18.12238268 -65.4189215 

    
Latitude/Longitude in degrees.degrees, WGS 1984 
Datum    



 

  

FIGURES
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SWMU-2EAST VIEQUES, PUERTO RICO
CH2M HILLTAMPA, FLORIDA

PROJECT:

DATE:

6115.1

08/20/09

FIGURE 3SITE MAPSHOWING RESULTS OF GEOPHYSICAL SURVEY

100 0 10050
Feet

30 0 3015
Meters

SCALE: 1" = 100'

DATUM: NAD 83PROJECTION:  UTMUNITS: METERSIMAGERY: HIGHRES1-1 N S PR147 2007-3.IMGSOURCE: U.S. DEPARTMENT OF AGRICULTURE,                    SERVICE CENTER AGENCIES (2007)¹
EXPLAINATION

! GEOPHYSICAL DATA TRACK

APPROXIMATED LOCATION OF BURIED PIPELINE

GEOPHYSICAL ANOMALY LOCATION

FORMER TANK LOCATION 1959-1970

SWMU 2 BOUNDARY
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APPENDIX 1 
DESCRIPTION OF GEOPHYSICAL METHODS, SURVEY 

METHODOLOGIES AND LIMITATIONS 

A1.1 Electromagnetics 
The EM method is a non-destructive geophysical technique that measures the 

electrical conductivity of subsurface materials. The conductivity is determined by 
inducing (from a transmitter) a time-varying magnetic field and measuring (with a 
receiver) the amplitude and phase shift of an induced secondary magnetic field. 
The EM survey was conducted using a Geonics EM31-MK2 (EM31). The EM unit 
provides a measurement of ground conductivity to a depth of 15 to 20 feet below 
land surface.  

Variations in subsurface conductivity may be caused by the presence of 
buried metallic objects or by geological changes such as changes in soil type (clay 
vs. sand) or variations in pore fluid conductivity. Typical applications for the EM 
method include: 

• Location of buried metallic objects 
• Mapping conductive contaminant ground water plumes 
• Mapping of non-conductive (hydrocarbon) contaminant ground 

water plumes 
• Delineating abandoned trenches or lagoons with fill material 

different from native soils 
• Determining relative concentrations of near-surface conductive 

soils (clays) 
• Delineating bedrock fracture zones 
• Identifying large voids or cavities 

There are two components of the induced magnetic field measured by the 
EM31 equipment. The first is the quadrature-phase (out-of-phase) component that 
measures the bulk conductivity of soil and groundwater. This is referred to as the 
terrain conductivity response with units that are expressed in milli-siemens per 
meter (mS/m). The second component is the in-phase response that is relatively 
more sensitive to large metallic objects such as pipes, drums, large items of buried 
metallic debris and underground storage tanks. This portion of the instrument 
response is expressed in parts per thousand (ppt). In areas where no metals are 
present the in-phase response is zero. By using the in-phase and quadrature-phase 
components, it is possible to determine whether a change in bulk conductivity is 
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due to the presence of buried metallic objects or due to changes in either 
subsurface soil conditions or pore fluid conductivity. 

The EM31 survey is performed by walking the instrumentation across the 
project site along a system of parallel transect lines. The separation distance 
between transect sites is dictated by the survey requirements. For surveys designed 
to identify relatively large areas of buried debris (e.g., landfills), a transect spacing 
of 50 to 100 feet is typical. For surveys designed to identify discrete areas of 
buried debris, a transect spacing of 10 to 20 feet is used. The EM-31 data is 
electronically recorded and then downloaded to a computer for processing. EM 
data is usually presented as either profiles (for an individual transect) or as contour 
maps.  

A1.2 Magnetics 
 GeoView uses a Geometrics 859 Cesium Vapor magnetometer for total field 
magnetic investigations. A magnetometer measures the intensity of the total 
magnetic field in the area around the sensor. The 859 magnetometer measures the 
magnitude of the total magnetic field independent of instrument orientation. A 
proton processional 856 was used as a base station for diurnal corrections.  

In environmental and engineering applications, the primary use of a 
magnetometer is to evaluate perturbations in the magnetic field of the earth that are 
caused by subsurface anomalies. Perturbations in the total magnetic field caused by 
subsurface anomalies are the result of a complex relationship between the object 
and the magnetic field of the earth. The relationship is complex because the total 
field registered by the instrument is a vectorial representation of three factors 
which affect the magnitude of the response; (1) The ambient magnetic field of the 
earth, (2) The inductive contribution from the object, and (3) Any contributions to 
the total field by remnant or permanent magnetization. Accordingly, the observed 
intensity of the total field is dependent upon the position of the measuring device 
within the source field caused by the anomaly. The magnitude of the magnetic field 
of the earth is typically measured in gammas.  

The localized occurrence of magnetized minerals, iron objects, or cultural 
features of interest cause spatial variations in the earth’s magnetic field. Such 
variations cause two types of magnetism; induced and remnant (or permanent). 
Induced magnetization refers to the action of the material in enhancing the earth's 
magnetic field as the material itself acts as a magnet. The magnitude of the induced 
field is directly proportional to the strength of the ambient field and the ability of 
the material to act as a magnet (magnetic susceptibility). Remnant (with rocks) or 
permanent (with metals) magnetization is the magnetic field caused by the object 
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or material independent of the ambient earth's magnetic field. The magnetic field 
variations caused by metal objects are a combination of both induced and 
permanent magnetization. 
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Appendix I
SWMU-1, TP01 Site Photographs

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

Trench 1 soil profile, note iron staining

Completion of trench at 
native soil



Appendix I

SWMU-1, TP02 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Trenches 1 and 2 with no debris Metal debris and glass 

from Trench 4

Trench 3 to native soil

Trench 4 prior to excavation

Trench 4 debris, corrugated steel 

plating and other metal debris

Trench 4 depth with bucket for 

scale

Trench 4 soil profile and scale,

corrugated steel at bottom.

Staked locations of test pits

after trenches have been backfilled



Appendix I

SWMU-1, TP03 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Trenches 1 and 2 Trench 2 bottom Trench 3 showing bottom Trench 3 soil profile Backfilled Trenches 1, 2 & 3

Staked trench 4 facing south Staked Trench 5 Trench 6 prior to excavation Trench 7 prior to excavation

Trench 8 prior to excavation Trench 8 profile with
debris and scale 9.5’ bgs

Trench 7 profile

with scale 8’ bgs

Trench 8 debris with metal grates, wire,
and other assorted debris



Appendix I

SWMU-1, TP04 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Trench 1 showing bottom to clean soil Trench 1 debris, 7” metal cylinder with hole

Trench 1 debris, possible battery Trench 1 post backfill



Appendix I

SWMU-1, TP05 Site Photographs

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

Trench 1 munitions debris

Trench 1 debris pile

metal screen and other

debris

Trench 1 profile of excavation 
with metal pipes and other debris in 

sidewalls

Trench 2 prior to trench excavation

Trench 2, sampling soil during excavation.

Excavator was not on at the time of sampling

Trench 2 debris including glass, metal,

and munitions debris

Trench 2 profile with scale 
facing northeast

Trench 2 marking and measuring 

prior to departure of the area



Appendix I

SWMU-1, TP06 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Trench 2 completed, shovel for scale Trench 4 debris at 3’ bgs, concrete, electrical 
wires, steel pole/pipe

Trench 5 unidentified metal 
debris with wires

Trench 5, debris pile with 
metal wire spool in foreground

Trench 5 Inside trench showing bottom

and debris in sidewalls (right sidewall)

Trenches 4 & 5 with 

corrugated metal debris

Trench 5 north sidewall of 

excavation

Locations of trenches 1, 2 & 3



Appendix I

SWMU-1, TP07 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Trench 1 prior to excavation Trench 1 corrugated steel, wire mesh, 

and other debris with scale

Trench 1 post excavation and backfill
Trench 1 metal debris with scale



Appendix I
SWMU-1, TP08 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Trench 1 excavation 2’ bgs Trench 1 soil profile with native soil at bottom

Trench 1 drum at 3’ bgs Trench 1 backfilled to grade and marked



Appendix I

SWMU-1, TP09 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Transect as shown prior to excavations

Transect with backfilled

excavations and munitions
debris

Transect with all excavations marked

and area cleaned

Trench 4 with metal debris, glass bottles,

concrete and burn debris

Trench 1, depth of excavation ≈2’ bgs

Transect with trenches 1, 2 & 3 staked

Trench 3, clean soil pileTrench 2, glass, metal can and ammunition box

Trench 3, clean soil profile

Trench 4 soil profile with scale



Appendix I

SWMU-1, TP10 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Trench 1 clean profile Trench 1 concrete, otherwise clean

soil pile
Trench 2 soil profile Trench 2 concrete, otherwise clean 

soil pile

Trench 3 showing bottom Trench 3 debris pile, concrete, pipe debris, 

cans, glass, munitions debris Trench 3 soil profile with scale Transect with backfilled and 

excavations staked



Appendix I
SWMU-1, TP11 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

Trench 1 prior to excavation Trench 2 excavation activities,
metal and other debris

Trench 2 soil profile and scale,
note debris horizon

TP 11 area with Trench 2 backfilled and staked

Trench 2 prior to excavation



Appendix I

SWMU-1, TP12 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Area before trench excavations Trench 1 soil profile, no debris Trench 2 soil profile to native

Trench 4 soil profile to native

Trench 2 metal debris

Trench 6 soil profile after 
sample was taken

Trench 3 soil pile, no debrisTrench 3 soil profile to native Trench 5 soil profile to native,
wire at 4’ bgs



Appendix I
SWMU-1, TP13 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

Trench 1 excavation activities Trench 1 metal debris in pile

Trench 1 munitions debris

Trench 1 soil profile and scale

Trench 1 backfilled and staked Trench 2 excavation activities Trench 2 soil profile and scale

Trench 2 metal, plastic, glass 
and other debris

Trench 2 backfilled and staked



Appendix I

SWMU-1, TP14 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Trench 1 prior to excavation

Trench 2 prior to excavation

Trench 1, scale and clean soil pile

Trench 2 soil profile and scale

Trench 1 soil profile and scale

Trench 2 debris, metal, glass, 

burned debris

Trench 2 excavation activities



Appendix I
SWMU-1, TP15 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

Trench 1 prior to excavation Trench 1 metal, glass and other debris

Trench 1 backfilled, located and staked

Trench 1 excavation extent with scale



Appendix I

SWMU-1, TP16 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Trench 1 prior to excavation activities Trench 1 with clean soil pile Trench 2 prior to excavation activities

Trench 3 prior to excavation activities Trench 3 clean soil pile Trench 3 soil profile to native

Trench 4 prior to excavation activities Trench 4 with aluminum debris Trench 9 soil profile to native



Trench 5 prior to excavation activities Trench 5 Metal, glass, and burn debris Trench 5 soil profile with debris in sidewall

Trench 5 prior to excavation activities Trench 5 Metal cables at 3’ bgs Trench 5 continued excavation

Trench 5 debris extent

and scale

Trench 5 backfilled and 

staked
Appendix I

SWMU-1, TP16 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico



Appendix I

SWMU-1, TP17 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Trench 1 prior to excavation

Trench 1 excavation showing metal debris

Trench 1 profile of debris in sidewall

with scale

Trench 1 backfilled and staked



Appendix I

SWMU-1, TP18 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Trench 1 excavation activities

Trench 1 debris pile with glass, metal and wire

Trench 1 soil profile and scale

Trench 1 backfilled and staked

Trench 1 prior to excavation



Appendix I

SWMU-1, TP19 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Trench 1 prior to excavation

Trench 1 soil profile and scale

Trench 1 excavation activities

Trench 1 debris pile with glass and metal debris



Appendix I

SWMU-1, TP20 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Trench 1 prior to excavation

Trench 5 debris pile with glass, com wire and
a burned used pipe

Trench 4 backfilled and staked

Trench 1 backfilled and staked

Trench 3 backfilled and staked

Trench 5 soil profile and scale

Trench 2 backfilled and staked

Trench 5 prior to excavation

Trench 5 backfilled



Concrete debris Metal and glass debris

Appendix I

SWMU-1, E-01 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Debris pileSite prior to excavation

Burned debris in trench Crushed glass and burned debris Locating bottom of debris pileDebris pile with burned material

Soil profile with scaleNative soil on east side 

of the trench



Soil profile of debris layer

Appendix I

SWMU-1, E-02 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

E-2 site prior to excavation
Whole bottles, crushed glass

and other debris

Soil depth profile with scaleNative soil found Excavation backfilled



Trench 1 soil profile with scale

Appendix I

SWMU-1, E-03 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Trench prior to excavation

Trench 1 to native soilTrench 1 soil pile, no debris



Appendix I
SWMU-1, E-06 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

E-6 Trench prior to excavation

E-6 Trench soil profile with scale,
no debris



Appendix I
SWMU-1, E-07 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

E-7 Trench 1 prior to excavation

Trench 1 extents of excavation

Trench 1 debris, metal cylinder and rust staining



Appendix I
SWMU-1, E-08 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

E-8 trench 1 prior to excavation

Trench 1 soil profile with scale, 

metal wire debris



Appendix I

SWMU-1, E-09 to E-14 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

E-9 Trench 1 showing depth of excavation

with debris
E-10 Trench 1 showing depth of excavation

with debris

E-12 Trench 1 showing depth of excavation

with debris
E-13 Trench 1 showing depth of excavation

E-11 Trench 1 showing depth of excavation

with debris

E-14 Trench 1 showing depth of excavation



Appendix I

SWMU-1, E-15 to E-19 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

E-15 Trench with soil profile and scale,
no debris

E-15 Trench 1, transect 

TR-042009-02 cleared

E-15 Trench 1, clearing transect 

TR-042009-02

E-16 Trench with soil profile and scale,

with debris
E-17 Trench with soil profile and scale,

with debris

E-16 Trench 1, clearing transect 

042009-01

E-18 Trench with soil profile and scale,

with debris
E-19 Trench with soil profile and scale,

with debris

E-18 Trench with soil profile and scale,

with debris



Appendix I

SWMU-1, E-20 to E-28 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

E-20 Trench with soil profile 

and  scale, no debris
E-22 Trench with soil profile and scale,

no debris

E-21 Trench with soil profile and scale,

no debris

E-23 Trench with soil profile and scale,

some asphalt debris
E-25 Trench with soil profile and scale,

no debris

E-24 Trench with soil profile and scale,

no debris

E-26 Trench with soil profile and scale,

bundles of wire at 1’ bgs

E-28 Trench with soil profile and scale,

no debris
E-27 Trench with soil profile and scale,

no debris



Appendix I

SWMU-1, E-29 to E-37 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

E-29 Trench with soil profile and scale, 

metal pipe debris

E-31 Trench with soil profile and scale,

no debris

E-30 Trench with soil profile and scale,

no debris

E-32 Trench with soil profile and scale,

debris found

E-34 Trench with soil profile and scale,

no debris

E-33 Trench with soil profile and scale,

debris found

E-35 Trench with soil profile and scale,

surficial debris found
E-37 Trench with soil profile and scale,

no debris

E-36 Trench with soil profile and scale,

no debris



Appendix I

SWMU-1, E-38 to E-46 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

E-38 trench soil profile and scale,
no debris

E-40 trench soil profile and scale,

no debris

E-39 trench soil profile and scale,

no debris

E-41 trench soil profile and scale,

no debris

E-43 trench soil profile and scale,

debris found

E-42 trench soil profile and scale,

no debris

E-44 trench soil profile and scale,

no debris
E-46 trench soil profile and scale,

debris found

E-45 trench soil profile and scale,

debris found



Appendix I
SWMU-1, E-47 to E-49 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

E-47 trench soil profile and scale,
no debris

E-48 trench soil profile and scale,
no debris

E-49 trench soil profile and scale,
surficial debris only



Anomaly 3 backfilled and stakedMetallic debris

Anomaly 3 trench Metallic ring 

Appendix I

SWMU-1, Anomaly 3 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico



Circular metal object obverse

Metal car part

Circular metal object

Appendix I

SWMU-1, Anomaly 7 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Anomaly 7 staked and backfilled 



Crushed metal culvert

Metal cans, screen, wire and other debris in pit

Appendix I

SWMU-1, Anomaly 8 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Anomaly 8 site prior to excavation



Appendix I

SWMU-1, MW-05 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

MW-05 monitoring well condition MW-05 monitoring well condition MW-05 monitoring well condition

Exposing monitoring well MW-05 PVC exposed Inserting tremie pipe

MW-05 abandonment complete

Tremie pipe fully inserted



Appendix I

SWMU-1, MW-07 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Air rotary rig setting MW-07

MW-07 with bollards and monument

MW-07 stickup with grout

Air rotary rig at MW-07



Appendix I
SWMU-1, MW-09 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

Hollow Stem Auguring MW-09

MW-09 Lithology sampling



Appendix I

SWMU-1 MW-12 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

Tripod-mounted slide hammer at MW-12

Grouting MW-12 for abandonment

Pulling temporary casing from MW-12

Mixing grout



Appendix I

SWMU-2 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

(D) Pipe valve identified during the Vieques ERP 
Technical Subcommittee site visit, January 2009. 

SO22 collected nearby.

(C) Fueling dock as seen facing south by 
southeast

(F) Geoprobe sampling at SO21(E) Geophysics being performed along the estimated
location of pipeline.

(B) SWMU-2 beach with mooring ball, as seen during the 
Vieques ERP Technical Subcommittee site visit, 

January 2009. 

(A) Concrete pipe support at SO22



Appendix I

SWMU 6 & 7 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

(A) Concrete Pad, Facing East/Northeast.  Sample locations staked with PVC.

(B) Concrete pad, facing East.



(A) Site prior to excavation (B) Excavation of Trenches A, B, C and D (C) Excavated soil placed on plastic and covered

(D) Staging soil on plastic liner (E) Trench cross section (F) Staked and flagged sample locations

(G) Sample locations flagged in excavated soil (H) Backfilling trench (I) Backfilling completed

Appendix I
AOC A Site Photographs

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico 
ES082009002TPA   AOC A Site Photographs.ai  mstuart



Appendix I
AOC G Chlorination Contact Chamber and Building

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico
ES082009002TPA  AOC-G Chlorine Contact Chamber.ai   mstuart

Photographs taken February 3, 2000



Appendix I

AOC G Site Photographs

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

(A) Pump station and chlorine building after Vegetation Clearance. 

(B) Geoprobe soil sampling at SO02.



Appendix I

PI-4 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

(A) Equipment used in vegetation clearance activities 

(B) Vegetation clearance prior to well installation



Appendix I

PI-5 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

(A) Soil sample collection at SO01 with 15-lb slidehammer

(D) Soil Sample collection at SO05

(B) Remote-operation of track-mounted Geoprobe drill rig to stage at SO05

(C) Setting up on soil sample location SO05



ES082009002TPA  PI-6 Site Photographs.ai   mstuart

(A) Condition of pump house sump at time of sampling.

(B) First section, showing concrete trough on left, with cracks. 

(D) Second Section, showing leaf litter beneath cover. (E) Second Section, (forward) covered.  Third Section, with motors (back). (F) Top view of third section, showing motor lodged within sump. 

(C) Vertical crack with live root material.

CracksCracks

Appendix I
PI-6 Site Photographs

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico 



Appendix I

PI-6 Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

(L) Wash pad facing south, soil sample location SO07 is staked 

(I) Entrance of sump building

(J) Former PCB Storage Pad facing South, breeches 
in pad flagged for sampling

(K) Former PCB Storage Pad, in front of sump building

(H) Soil Sample Collection at SO06 with track-mounted 

Geoprobe drill rig

(G) One of the above ground water tanks at PI-6



(A) PI 7 Potential former quarry
      Source: DRAFT FINAL EBS, 2003

(B) PI 7 concrete slab
      Source:  CH2M HILL site visit, 2001

(C) PI 7  Rubber Pipe
      Source:  DRAFT FINAL EBS, 2003

Appendix I
PI-7 Site Photographs

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico 
ES082009002TPA  PI-7 Site Photographs.ai   mstuart



(D) Loading crushed drums in plastic-lined rolloffs. (E) Covered rolloff staged for transport. (F) Surface Soil Sample (SS31) collection with hand auger.

(C) Areas 1 through 5 facing Northeast after excavation.
      Drums covered in plastic.

(A) Drum excavation from Area 1. Drums staged on plastic.
      Bee suit worn for protection.

(B) Crushed drums with tar on plastic sheeting.

(G) Soil boring with tripod-mounted,
      140 pound slidehammer.

(H) Loaded rolloff awaiting transport to landfill. (I) Post-removal site conditions, September 2009
Appendix I

PI-7 Site Photographs
Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico 

ES082009002TPA  PI-7 Site Photographs.ai   mstuart



(A) Northern Valve box with piping

(B) Southern Valve box

(C) Northern Valve with Manufacturer name (D) Northern Valve with part numbers

Appendix I
PI-8 Site Photographs of Valves

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico 
ES082009002TPA  PI-8 Site Photographs of Valves.ai  mstuart



Appendix I
PAOC I Photograph of Building 401

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites 

Vieques, Puerto Rico

VEPI-SS/SB01
(Pipe)

PAOC I
Building 401

PAOC I
Building 401

Note: VEPI-SS/SB04 not shown and is
located on the east side of the building.

VEPI-SS/SB02
(Door)

VEPI-SS/SB03
(Pipe)

VEPI-SS/SB05
(Door)VEPI-SS/SB01

(Pipe)

VEPI-SS/SB02
(Door)

VEPI-SS/SB03
(Pipe)

VEPI-SS/SB05
(Door)

ES082009002TPA   AOC_I_Photos of Building 401.ai   mstuart 

Photo Date 2007

SI/ESI Surface Soil and Subsurface Soil
Sample Location

LEGEND

Photo Date: September 24, 2008



(A) Building for investigation at PAOC L (B) Open doorway of building at PAOC L

(C) Floor of building at PAOC L (D) Floor of building at PAOC L

Photo Date: December 30, 2004 Photo Date: December 30, 2004

Photo Date: September 21, 2005 Photo Date: September 21, 2005

Appendix I
PAOC L Photographs

Former Paint and Transformer Storage Area
Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites 
Vieques, Puerto Rico

ES082009002TPA   PAOC L Photographs.ai   mstuart



Appendix I
PAOC L Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

(E) Facing north, SO11 in foreground

(H) Excavation Complete, facing northeast

(I) Post-excavation site conditions, August 2009 (J) Post excavation site conditions, August 2009, facing northeast

(G) Site prior to excavation

(F) Facing East, stake marks SO13



Appendix I

PAOC M Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites
Vieques, Puerto Rico

(A) Geoprobe sampling at SO04 (B) Staked soil sample locations, facing southwest.



Appendix I
PAOC O Site Photographs

Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico

(A) Staked soil sample locations, facing north

(B) Staked soil sample locations, Camp Garcia complex in background



ES082009002TPA   PAOC P Site Photographs.ai   mstuart

(A) PAOC P as seen during the Vieques ERP Technical Subcommittee
      Site Visit and Meeting (January 2009)

(B) Generator Before Disassembling

(D) Generator After Demolition (E) Tank and Trailer Prior to Dismantling (F) Tank Demolition

(H) Tank and Trailer Metal Debris Pile (Includes Truck from PAOC X) (I) Area Cleared of Debris(G) Tank Trailer Dismantling

(C) Generator Being Drained

Appendix I
PAOC P Site Photographs

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico 



(A) Excavating soil piles along bank of ephemeral stream (B) Staged debris pile with concrete and metal

(C) Excavation of observed debris (cable spools) (D) Cleared area prior to Geophysical Survey

(E) Geophysical Survey (F) Excavation of Geophysical Anomalies

Appendix I
PAOC X Site Photographs

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico 
ES082009002TPA  PAOC X Site Photographs.ai  mstuart



(A) Truck in place looking East (B) Truck extraction

(C) Dismantling the truck (D) Excavation of car in ephemeral stream

(E) Sample VEPX-SS08 was collected in the 6-inch
      interval beneath this excavated drum

(F) Metal debris removal

Appendix I
PAOC X Site Photographs

Site Inspection/Expanded Site Inspection Report
7 Consent Order Sites and 16 PI/PAOC Sites

Vieques, Puerto Rico 
ES082009002TPA  PAOC X_Site Photographs.ai  mstuart



Appendix I
Camp Garcia Refueling Station

Site Photograph Taken August 2000
Site Inspection/Expanded Site Inspection Report

7 Consent Order Sites and 16 PI/PAOC Sites 
Vieques, Puerto Rico

ES082009002TPA  Camp Garcia Refueling Station Photo.ai   mstuart



Appendix J 
IDW Disposal Information 



Document Log Information Sheet  



Site Waste Type COC Analytical Waste Profile Sheet (Signed)
Waste Stream Profile 

Approval Notice (From 
Landfill, Signed)

Uniform Hazardous 
Waste Manifest and 

Land Disposal 
Restriction Notification 

and Certification 
(Signed)

Non-Hazardous Waste 
Transportation / 

Acceptance Document 
(Manifest)

Weight Tickets (Landfill 
Receipt)

Weight from Central 
Processing Center 

(CPC) for Metal
Disposal Location Notes

Crushed Drums and 
Tar (~174) X (101879PR) X (101879PR) N/A X 122830, 122832, and 122839 N/A

Peñuelas Valley Landfill in 
Peñuelas , Puerto Rico

Same analytical data was used for both waste profiles at 
PI-7; ~174 drums

Soil With Tar (TPH 
Contaminated Soil) X (101878PR) X (101878PR) N/A X

05/05/2009: 122817, 122818, 
122819, and 122829; 

06/15/2009: 123278, 123279, 
123280, 123281, 123282, 

123283, and 123284

N/A
Peñuelas Valley Landfill in 

Peñuelas , Puerto Rico
Same analytical data was used for both waste profiles at 

PI-7

Metal Debris N/A N/A N/A N/A N/A N/A N/A ~150 lbs on 4/8/09
Central Processing Center 

(CPC)
Sheet metal, pipes etc.

Soil with Pesticides, 
Concrete

X (VEPL-WS01-050109; 
VEPL-WS02-050709)

X X(101996PR) X (101996PR) N/A X

123746, 123755, 123757, 
123758, 123759, 123760, 
123761, 123867, 123868, 
123869, 123870, 123871, 

123872, and 123928 

N/A
Peñuelas Valley Landfill in 

Peñuelas , Puerto Rico
Non-hazardous Soil with Pesticide and concrete

Metal Debris N/A N/A N/A N/A N/A N/A N/A ~50lbs on 5/5/09-5/6/09
Central Processing Center 

(CPC)
 ~50lbs of metal pipe removed on 5/5/09 and 5/6/09, 

weight ticket for this is dated 5/11/09

PAOC-P Metal Debris N/A N/A N/A N/A N/A N/A N/A

~6.8 tons on 3/25/09      
~5.7 tons on 3/26/09      
~4340 lbs on 4/8/09      

~50lbs on 5/5/09-5/6/09

Central Processing Center 
(CPC)

Generator and Water Tank on 3/25/09, 3/26/09 and 
4/8/09                                          

~50lbs of metal scrap debris remaining from disassembly 
of water truck and generator removed on 5/5/09 and 

5/6/09, weight ticket for this is dated 5/11/09

Concrete Slabs N/A N/A X (101823PR) X (101823PR) N/A X 485365, 485366 N/A
El Coqui Landfill in 

Vieques, Puerto Rico
Concrete Slabs, two truckloads; No analytical data was 

used for this Profile Number

Metal Debris N/A N/A N/A N/A N/A N/A N/A

~6.8 tons on 3/25/09      
~5.7 tons on 3/26/09      

~50 lbs on 4/8/09        
~3,300 lbs on 5/5/09-

5/6/09

Central Processing Center 
(CPC)

Truck, Car, 2 Drums on 3/25/09, 3/26/09 and 4/8/09      
~3,300lbs of metal debris (engine, metal pallets, etc.) 
removed on 5/5/09 and 5/6/09, weight ticket for this is 

dated 5/11/09

Soil IDW in 55gal 
Drums X(101051PR) X(101051PR) N/A N/A

Peñuelas Valley Landfill in 
Peñuelas , Puerto Rico

Liquid IDW in 55gal 
Drum X(102057PR) X(102057PR) N/A N/A

Peñuelas Valley Landfill in 
Peñuelas , Puerto Rico

IDW Drums (163ea; 
General from entire 

field effort)

166 total drums were disposed of: The 163 IDW drums 
were disposed of under Profile numbers 102057PR 

(Deconamination and purge water) and 101051PR (soil 
cuttings);

Three drums of soil associated with the 55-gal drum of 
hydraulic oil (Hazwaste) were disposed of under the 

Profile Number 101879PR, using sample data for PI7-TS-
040609 (not VE-WS01-012009). 

All 166 drums were disposed of at the same time using 
the three different profile numbers and three different 

weigh tickets.

X(VECG-WS-052109; 
VEP4-WS-052109; VEW01-
WS-052109; VECG-WW-

052209; VEP4-WW-
052209; VEW01-WW01-
052209; VEW01-WW02-

052209)

123849, 123960, 124039XX

IDW Document Tracking Log

PAOC-X

PAOC-L

PI-7
X (PI7-TS-040609) X
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ANALYTICAL REPORT

Job Number: 400-39060-1

SDG Number: Project 362196.FI.ZZ.01, CTO# 196

Job Description: Vieques, PR

For:
CH2M Hill, Inc.

4350 W Cypress St.
Suite 600

Tampa, FL  33607-4178

Attention:  John Swenfurth, P.G.

_____________________________________________

Approved for release.
John Meade
Project Manager I
4/21/2009 2:02 PM

John Meade
Project Manager I

john.meade@testamericainc.com
04/21/2009

The test results in this report meet all NELAP requirements for accredited parameters and relate only to the referenced
samples.  Any exceptions to NELAP requirements are noted in this report.  Pursuant to NELAP, this report may not be
reproduced, except in full, without written approval from the laboratory.

TestAmerica Pensacola Certifications and Approvals: Alabama (40150), Arizona (AZ0710), Arkansas (88-0689), Florida
(E81010), Illinois (200041), Iowa (367), Kansas (E-10253), Kentucky UST (53), Louisiana (30748), Maryland (233),
Massachusetts (M-FL094), Michigan (9912), New Hampshire (250507), New Jersey (FL006), North Carolina (314),
North Dakota (R-108), Oklahoma (9810), Pennsylvania (68-00467), Rhode Island (LAO00307), South Carolina (96026),
Tennessee (TN02907), Texas (T104704286-08-TX), Virginia (00008), Washington (C2043), West Virginia (136), USDA
Foreign Soil Permit (P330-08-00006).

TestAmerica Laboratories, Inc.

TestAmerica Pensacola   3355 McLemore Drive, Pensacola, FL  32514

Tel (850) 474-1001  Fax (850) 478-2671 www.testamericainc.com

04/21/2009Page 1 of 46

mailto:john.meade@testamericainc.com
http://www.testamericainc.com


Job Narrative

400-J39060-1

Receipt 

All samples were received in good condition within temperature requirements.

GC Semi VOA 

The product ID of the sample by Method 8015 did not reveal a match with any standard we possess.  The sample does 

appear to contain compounds that are consistent with retention times of PAHs, see attached chromatogram.  The data for the 

TCLP 8270 result was reviewed and only the PAH Naphthalene was found in a small concentration.  Further anlayses for 

PAHs by Method 8270 or 8310 might show the PAHs that are found in the make-up of tar. 

Method(s) 8015B: Surrogate and QC recoveries are not reported because the following sample PI7-TS-040609 

(400-39060-1)  was product and was diluted and analyzed.

No other analytical or quality issues were noted.

Organic Prep 

Method(s) 3520C: A matrix spike / matrix spike duplicate (MS/MSD) was not done due to lack of TCLP fluid. The samples 

had to be re-extracted due to a condenser problem and there was not enough fluid to re-extract the MS/MSD without 

re-tumbling sample and then it would have been out of holding time.

No other analytical or quality issues were noted.

04/21/2009Page 2 of 46



EXECUTIVE SUMMARY - Detections

Client:   CH2M Hill, Inc. Job Number:   400-39060-1

Analyte Result / Qualifier
Reporting 

Limit Units  Method
Lab Sample ID      Client Sample ID

Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

400-39060-1 PI7-TS-040609

190000 mg/Kg 8015B310000C12-C40
Degrees F 1010>212Flashpoint

TCLP
0.050 mg/L 6010B0.18Barium

Soluble
SU 9045C7.12 HFpH-S
Degrees C 9045C20.7 HFTemperature-S
SU 9045C7.12 HFCorrosivity-S

TestAmerica Pensacola

04/21/2009Page 3 of 46



METHOD SUMMARY

Job Number: 400-39060-1Client: CH2M Hill, Inc.
Sdg Number: Project 362196.FI.ZZ.01, CTO# 196

Preparation MethodMethodLab LocationDescription

Matrix Waste

SW846 8260BVolatile Organic Compounds (GC/MS) TAL PEN

SW846 1311TAL PENTCLP Extraction

SW846 5030BTAL PENPurge and Trap

SW846 8270CSemivolatile Compounds by Gas Chromatography/Mass 
Spectrometry (GC/MS)

TAL PEN

SW846 1311TAL PENTCLP Extraction

SW846 3520CTAL PENLiquid-Liquid Extraction (Continuous)

SW846 8015BHydrocarbon Product Identification (GC) TAL PEN

SW846 3580ATAL PENWaste Dilution

SW846 8081AOrganochlorine Pesticides (GC) TAL PEN

SW846 1311TAL PENTCLP Extraction

SW846 3520CTAL PENLiquid-Liquid Extraction (Continuous)

SW846 8082Polychlorinated Biphenyls (PCBs) by Gas Chromatography TAL PEN

SW846 3580ATAL PENWaste Dilution

SW846 8151AHerbicides (GC) TAL PEN

SW846 1311TAL PENTCLP Extraction

SW846 8151ATAL PENExtraction (Herbicides)

SW846 6010BMetals (ICP) TAL PEN

SW846 1311TAL PENTCLP Extraction

SW846 3010ATAL PENPreparation,  Total Metals

SW846 7470AMercury (CVAA) TAL PEN

SW846 1311TAL PENTCLP Extraction

SW846 7470ATAL PENPreparation, Mercury

SW846 1010Ignitability, Pensky-Martens Closed-Cup Method TAL PEN

SW846 9014Cyanide, Reactive TAL PEN

SW846 7.3.3TAL PENCyanide, Reactive

SW846 9034Sulfide, Reactive TAL PEN

SW846 7.3.4TAL PENSulfide, Reactive

SW846 9045CpH TAL PEN

ASTM DI LeachTAL PENDeionized Water Leaching Procedure

Lab References:

TAL PEN = TestAmerica Pensacola

Method References:

ASTM = ASTM International

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its 
Updates.

TestAmerica Pensacola
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METHOD / ANALYST  SUMMARY

Client:   CH2M Hill, Inc. Job Number:   400-39060-1

Method Analyst Analyst ID

Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Drew, Walter WDSW846   8260B

Schumann, Jane JSSW846   8270C

Ayers, Kim KASW846   8015B

Chea, Vando VCSW846   8081A

Chea, Vando VCSW846   8082

Chea, Vando VCSW846   8151A

St. Pere, Gary GSSW846   6010B

Nall, Karen KNSW846   7470A

Rigby, Amy ARSW846   1010

Taber, Sharon STSW846   9014

Taber, Sharon STSW846   9034

Rigby, Amy ARSW846   9045C

TestAmerica Pensacola
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SAMPLE RESULTS

TestAmerica Pensacola

04/21/2009Page 6 of 46
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Analytical Data

Client:   CH2M Hill, Inc. Job Number:   400-39060-1
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Client Sample ID:

Lab Sample ID: Date Sampled:

Date Received:

PI7-TS-040609

04/06/2009  0920

04/07/2009  0956Client Matrix:

8260B Volatile Organic Compounds (GC/MS)-TCLP

400-39060-1

Waste

Date Leached:

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

Method:

04/08/2009  1400

04/15/2009  1148

04/15/2009  1148

5.0

8260B Analysis Batch: 400-88043

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID: GC/MS

8071018.D

5   mL

5   mL

5030B

Leachate Batch: 400-87734

Analyte Result (ug/L) RLQualifierDryWt Corrected: N

<5.0 5.0Benzene
<25 25Carbon tetrachloride
<25 25Chlorobenzene
<25 25Chloroform
<25 251,4-Dichlorobenzene
<25 251,2-Dichloroethane
<25 251,1-Dichloroethene
<120 1202-Butanone (MEK)
<25 25Tetrachloroethene
<25 25Trichloroethene
<25 25Vinyl chloride

Surrogate %Rec Acceptance Limits

96 76 - 1144-Bromofluorobenzene
104 78 - 130Dibromofluoromethane
102 86 - 118Toluene-d8 (Surr)

TestAmerica Pensacola 04/21/2009Page 9 of 46



Analytical Data

Client:   CH2M Hill, Inc. Job Number:   400-39060-1
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Client Sample ID:

Lab Sample ID: Date Sampled:

Date Received:

PI7-TS-040609

04/06/2009  0920

04/07/2009  0956Client Matrix:

8270C Semivolatile Compounds by Gas Chromatography/Mass Spectrometry (GC/MS)-TCLP

400-39060-1

Waste

Date Leached:

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

Method:

04/08/2009  1400

04/15/2009  0827

04/17/2009  2111

1.0

8270C Analysis Batch: 400-88276

Prep Batch: 400-88021

Injection Volume:

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID: GC/MSD

39060B1.D

250   mL

1.0   mL

1.0   uL

3520C

Leachate Batch: 400-87738

Analyte Result (ug/L) RLQualifierDryWt Corrected: N

<40 402-Methylphenol
<80 803 & 4 Methylphenol
<40 402,4-Dinitrotoluene
<40 40Hexachloroethane
<40 40Hexachlorobutadiene
<40 40Hexachlorobenzene
<40 40Nitrobenzene
<80 80Pentachlorophenol
<40 402,4,5-Trichlorophenol
<40 402,4,6-Trichlorophenol
<40 40Pyridine

Surrogate %Rec Acceptance Limits

66 22 - 1252,4,6-Tribromophenol
52 32 - 1072-Fluorobiphenyl
45 11 - 922-Fluorophenol
47 26 - 106Nitrobenzene-d5
48 12 - 94Phenol-d5
66 52 - 131Terphenyl-d14

TestAmerica Pensacola 04/21/2009Page 10 of 46



Analytical Data

Client:   CH2M Hill, Inc. Job Number:   400-39060-1
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Client Sample ID:

Lab Sample ID: Date Sampled:

Date Received:

PI7-TS-040609

04/06/2009  0920

04/07/2009  0956Client Matrix:

8015B Hydrocarbon Product Identification (GC)

400-39060-1

Waste

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

Method:

04/10/2009  0928

04/10/2009  2104

200

8015B Analysis Batch: 400-87828

Prep Batch: 400-87805

Column ID:

Injection Volume:

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID: GC/FID/FID

5901059.D

0.1553   g

10.0   mL

PRIMARY

3580A

Analyte Result (mg/Kg) RLQualifierDryWt Corrected: N

<190000 190000C10-C35
310000 190000C12-C40

Surrogate %Rec Acceptance Limits

o-Terphenyl

TestAmerica Pensacola 04/21/2009Page 11 of 46



Analytical Data

Client:   CH2M Hill, Inc. Job Number:   400-39060-1
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Client Sample ID:

Lab Sample ID: Date Sampled:

Date Received:

PI7-TS-040609

04/06/2009  0920

04/07/2009  0956Client Matrix:

8015B Hydrocarbon Product Identification (GC)

400-39060-1

Waste

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

Method:

04/10/2009  0928

04/10/2009  2104

200

8015B Analysis Batch: 400-87828

Prep Batch: 400-87805

Column ID:

Injection Volume:

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID: GC/FID/FID

5901059.D

0.1553   g

10.0   mL

PRIMARY

3580A

Tentatively Identified Compounds

QualifierEst. Result (mg/Kg)RTAnalyteCas Number

 1Number TIC's Found:

Nonesample contains an unknown hydrocarbon product in 
the carbon

 1.95 470000C28-C40
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Analytical Data

Client:   CH2M Hill, Inc. Job Number:   400-39060-1
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Client Sample ID:

Lab Sample ID: Date Sampled:

Date Received:

PI7-TS-040609

04/06/2009  0920

04/07/2009  0956Client Matrix:

8081A Organochlorine Pesticides (GC)-TCLP

400-39060-1

Waste

Date Leached:

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

Method:

04/08/2009  1400

04/15/2009  0831

04/18/2009  0623

1.0

8081A Analysis Batch: 400-88329

Prep Batch: 400-88023

Column ID:

Injection Volume:

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID: GC/ECD/ECD

3701040.D

250   mL

10   mL

1.0   uL

PRIMARY

3520C

Leachate Batch: 400-87738

Analyte Result (ug/L) RLQualifierDryWt Corrected: N

<2.0 2.0Chlordane (technical)
<0.20 0.20Endrin
<0.20 0.20Heptachlor
<0.20 0.20Heptachlor epoxide
<0.20 0.20gamma-BHC (Lindane)
<0.20 0.20Methoxychlor
<12 12Toxaphene

Surrogate %Rec Acceptance Limits

50 19 - 128DCB Decachlorobiphenyl
100 45 - 159Tetrachloro-m-xylene
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Analytical Data

Client:   CH2M Hill, Inc. Job Number:   400-39060-1
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Client Sample ID:

Lab Sample ID: Date Sampled:

Date Received:

PI7-TS-040609

04/06/2009  0920

04/07/2009  0956Client Matrix:

8082 Polychlorinated Biphenyls (PCBs) by Gas Chromatography

400-39060-1

Waste

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

Method:

04/16/2009  1302

04/17/2009  1245

5.0

8082 Analysis Batch: 400-88256

Prep Batch: 400-88176

Column ID:

Injection Volume:

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID: GC/ECD/ECD

1001010.D

1.08   g

10   mL

1.0   uL

PRIMARY

3580A

Analyte Result (ug/Kg) RLQualifierDryWt Corrected: N

<79 79PCB-1016
<79 79PCB-1221
<79 79PCB-1232
<79 79PCB-1242
<79 79PCB-1248
<79 79PCB-1254
<79 79PCB-1260
<9.3 9.3Polychlorinated biphenyls, Total

Surrogate %Rec Acceptance Limits

81 1 - 134DCB Decachlorobiphenyl
105 34 - 132Tetrachloro-m-xylene
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Analytical Data

Client:   CH2M Hill, Inc. Job Number:   400-39060-1
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Client Sample ID:

Lab Sample ID: Date Sampled:

Date Received:

PI7-TS-040609

04/06/2009  0920

04/07/2009  0956Client Matrix:

8151A Herbicides (GC)-TCLP

400-39060-1

Waste

Date Leached:

Date Prepared:

Date Analyzed:

Dilution:

Preparation:

Method:

04/08/2009  1400

04/10/2009  1027

04/13/2009  2053

1.0

8151A Analysis Batch: 400-88040

Prep Batch: 400-87810

Column ID:

Injection Volume:

Final Weight/Volume:

Initial Weight/Volume:

Lab File ID:

Instrument ID: GC/ECD/ECD

0701009.D

100   mL

10   mL

PRIMARY

8151A

Leachate Batch: 400-87738

Analyte Result (ug/L) RLQualifierDryWt Corrected: N

<100 1002,4-D
<20 20Silvex (2,4,5-TP)

Surrogate %Rec Acceptance Limits

93 40 - 1602,4-Dichlorophenylacetic acid
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Analytical Data

Client:   CH2M Hill, Inc. Job Number:   400-39060-1
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Client Sample ID: PI7-TS-040609

Lab Sample ID:

Client Matrix:

Date Sampled:

Date Received:

04/06/2009  0920

04/07/2009  0956

400-39060-1

Waste

6010B Metals (ICP)-TCLP

Method:

Preparation:

Dilution:

Date Analyzed:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:04/10/2009  2334

04/09/2009  1335

ICP-AES

N/A

50   mL

50   mL

Analyte Result (mg/L) Qualifier RL

Date Leached: 04/08/2009  1400

5.0

6010B Analysis Batch: 400-87841

3010A Prep Batch: 400-87771

DryWt Corrected: N

Leachate Batch: 400-87738

<0.025 0.025Silver
<0.025 0.025Arsenic
0.18 0.050Barium
<0.025 0.025Cadmium
<0.025 0.025Chromium
<0.025 0.025Lead
<0.050 0.050Selenium

7470A Mercury (CVAA)-TCLP

Method:

Preparation:

Dilution:

Date Analyzed:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:04/15/2009  1204

04/14/2009  1532

ATOMIC 

N/A

5   mL

40   mL

Analyte Result (mg/L) Qualifier RL

Date Leached: 04/08/2009  1400

1.0

7470A Analysis Batch: 400-88076

7470A Prep Batch: 400-88009

DryWt Corrected: N

Leachate Batch: 400-87738

<0.0016 0.0016Mercury
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Analytical Data

Client:   CH2M Hill, Inc. Job Number:   400-39060-1
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

General Chemistry

Client Sample ID: PI7-TS-040609

Lab Sample ID:

Client Matrix:

Date Sampled:

Date Received:

04/06/2009  0920

04/07/2009  0956

400-39060-1

Waste

Analyte MethodDilRLUnitsQualResult

04/16/2009  0817

<0.25 mg/Kg 90140.25

Anly Batch: 400-88156

1.0

04/15/2009  1705Prep Batch: 400-88155 Date Prepared:

Date Analyzed DryWt Corrected: N

Cyanide, Reactive

04/16/2009  0930

<150 mg/Kg 9034150

Anly Batch: 400-88158

1.0

04/15/2009  1705Prep Batch: 400-88157 Date Prepared:

Date Analyzed DryWt Corrected: N

Sulfide, Reactive

Analyte MethodDilUnitsQualResult

04/16/2009  1000

>212 Degrees F 1010

Anly Batch: 400-88148

1.0

Date Analyzed DryWt Corrected: N

Flashpoint

04/07/2009  1625

7.12 SU 9045CHF

Anly Batch: 400-88228

1.0

Date Analyzed DryWt Corrected: N

pH-S

04/07/2009  1625

20.7 Degrees C 9045CHF

Anly Batch: 400-88228

1.0

Date Analyzed DryWt Corrected: N

Temperature-S

04/07/2009  1625

7.12 SU 9045CHF

Anly Batch: 400-88228

1.0

Date Analyzed DryWt Corrected: N

Corrosivity-S
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DATA REPORTING QUALIFIERS

Client:   CH2M Hill, Inc. Job Number:   400-39060-1

Lab Section Qualifier Description

Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

GC Semi VOA

Surrogate exceeds the control limitsX

General Chemistry

Field parameter with a holding time of 15 minutesHF

TestAmerica Pensacola
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QUALITY CONTROL RESULTS
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Quality Control Results

Client:   CH2M Hill, Inc. Job Number:   400-39060-1

QC Association Summary

Lab Sample ID Client Sample ID Client Matrix Method Prep Batch

Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Report
Basis

GC/MS VOA

Prep Batch: 400-87734
TCLP SPLPE Leachate Blank Waste 1311LB 400-87734/1-A P

WastePI7-TS-040609 1311400-39060-1 P
Matrix Spike Waste 1311400-39060-1MS P
Matrix Spike Duplicate Waste 1311400-39060-1MSD P

Analysis Batch:400-88043
TCLP SPLPE Leachate Blank Waste 8260BLB 400-87734/1-A P
Lab Control Spike Water 8260BLCS 400-88043/1 T

WastePI7-TS-040609 8260B400-39060-1 P
Matrix Spike Waste 8260B400-39060-1MS P
Matrix Spike Duplicate Waste 8260B400-39060-1MSD P

Report Basis

P = TCLP

T = Total

GC/MS Semi VOA

Prep Batch: 400-87738
WastePI7-TS-040609 1311400-39060-1 P

Prep Batch: 400-87964
TCLP SPLPE Leachate Blank Waste 1311LB 400-87964/1-E P

Prep Batch: 400-88021
Lab Control Spike Water 3520CLCS 400-88021/6-A T
Method Blank Water 3520CMB 400-88021/7-A T
TCLP SPLPE Leachate Blank Waste 400-879643520CLB 400-87964/1-E P

Waste 400-87738PI7-TS-040609 3520C400-39060-1 P

Analysis Batch:400-88276
TCLP SPLPE Leachate Blank Waste 400-880218270CLB 400-87964/1-E P
Lab Control Spike Water 400-880218270CLCS 400-88021/6-A T
Method Blank Water 400-880218270CMB 400-88021/7-A T

Waste 400-88021PI7-TS-040609 8270C400-39060-1 P

Report Basis

P = TCLP

T = Total

TestAmerica Pensacola
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Quality Control Results

Client:   CH2M Hill, Inc. Job Number:   400-39060-1

QC Association Summary

Lab Sample ID Client Sample ID Client Matrix Method Prep Batch

Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Report
Basis

GC Semi VOA

Prep Batch: 400-87738
TCLP SPLPE Leachate Blank Waste 1311LB 400-87738/1-C P
TCLP SPLPE Leachate Blank Waste 1311LB 400-87738/1-F P

WastePI7-TS-040609 1311400-39060-1 P
Matrix Spike Waste 1311400-39060-1MS P
Matrix Spike Duplicate Waste 1311400-39060-1MSD P

Prep Batch: 400-87805
WastePI7-TS-040609 3580A400-39060-1 T

Prep Batch: 400-87810
Lab Control Spike Water 8151ALCS 400-87810/3-A T
Method Blank Water 8151AMB 400-87810/1-A T
TCLP SPLPE Leachate Blank Waste 400-877388151ALB 400-87738/1-C P

Waste 400-87738PI7-TS-040609 8151A400-39060-1 P
Matrix Spike Waste 400-877388151A400-39060-1MS P
Matrix Spike Duplicate Waste 400-877388151A400-39060-1MSD P

Analysis Batch:400-87828
Waste 400-87805PI7-TS-040609 8015B400-39060-1 T

Prep Batch: 400-87964
TCLP SPLPE Leachate Blank Waste 1311LB 400-87964/1-F P

Prep Batch: 400-88023
Lab Control Spike Water 3520CLCS 400-88023/3-A T
Method Blank Water 3520CMB 400-88023/4-A T
TCLP SPLPE Leachate Blank Waste 400-879643520CLB 400-87964/1-F P

Waste 400-87738PI7-TS-040609 3520C400-39060-1 P

Analysis Batch:400-88040
TCLP SPLPE Leachate Blank Waste 400-878108151ALB 400-87738/1-C P
Lab Control Spike Water 400-878108151ALCS 400-87810/3-A T
Method Blank Water 400-878108151AMB 400-87810/1-A T

Waste 400-87810PI7-TS-040609 8151A400-39060-1 P
Matrix Spike Waste 400-878108151A400-39060-1MS P
Matrix Spike Duplicate Waste 400-878108151A400-39060-1MSD P

Prep Batch: 400-88077
Lab Control Spike Water 8151ALCS 400-88077/4-A T
Method Blank Water 8151AMB 400-88077/1-A T
TCLP SPLPE Leachate Blank Waste 400-877388151ALB 400-87738/1-F P

Prep Batch: 400-88176
Method Blank Waste 3580AMB 400-88176/4-A T

WastePI7-TS-040609 3580A400-39060-1 T
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Quality Control Results

Client:   CH2M Hill, Inc. Job Number:   400-39060-1

QC Association Summary

Lab Sample ID Client Sample ID Client Matrix Method Prep Batch

Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Report
Basis

GC Semi VOA

Analysis Batch:400-88256
Method Blank Waste 400-881768082MB 400-88176/4-A T

Waste 400-88176PI7-TS-040609 8082400-39060-1 T

Analysis Batch:400-88329
TCLP SPLPE Leachate Blank Waste 400-880238081ALB 400-87964/1-F P
Lab Control Spike Water 400-880238081ALCS 400-88023/3-A T
Method Blank Water 400-880238081AMB 400-88023/4-A T

Waste 400-88023PI7-TS-040609 8081A400-39060-1 P

Analysis Batch:400-88341
TCLP SPLPE Leachate Blank Waste 400-880778151ALB 400-87738/1-F P
Lab Control Spike Water 400-880778151ALCS 400-88077/4-A T
Method Blank Water 400-880778151AMB 400-88077/1-A T

Report Basis

P = TCLP

T = Total
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Quality Control Results

Client:   CH2M Hill, Inc. Job Number:   400-39060-1

QC Association Summary

Lab Sample ID Client Sample ID Client Matrix Method Prep Batch

Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Report
Basis

Metals

Prep Batch: 400-87579
Matrix Spike Waste 1311400-39014-A-4-C MS ^5 P
Matrix Spike Duplicate Waste 1311400-39014-A-4-D MSD ^5 P

Prep Batch: 400-87738
TCLP SPLPE Leachate Blank Waste 1311LB 400-87738/1-B ^5 P
TCLP SPLPE Leachate Blank Waste 1311LB 400-87738/1-E P

WastePI7-TS-040609 1311400-39060-1 P

Prep Batch: 400-87771
Lab Control Spike Water 3010ALCS 400-87771/8-A ^5 T
TCLP SPLPE Leachate Blank Waste 400-877383010ALB 400-87738/1-B ^5 P
Matrix Spike Waste 400-875793010A400-39014-A-4-C MS ^5 P
Matrix Spike Duplicate Waste 400-875793010A400-39014-A-4-D MSD ^5 P

Waste 400-87738PI7-TS-040609 3010A400-39060-1 P

Analysis Batch:400-87841
TCLP SPLPE Leachate Blank Waste 400-877716010BLB 400-87738/1-B ^5 P
Lab Control Spike Water 400-877716010BLCS 400-87771/8-A ^5 T
Matrix Spike Waste 400-877716010B400-39014-A-4-C MS ^5 P
Matrix Spike Duplicate Waste 400-877716010B400-39014-A-4-D MSD ^5 P

Waste 400-87771PI7-TS-040609 6010B400-39060-1 P

Prep Batch: 400-87964
Matrix Spike Waste 1311400-39139-A-1-I MS P
Matrix Spike Duplicate Waste 1311400-39139-A-1-J MSD P

Prep Batch: 400-88009
Lab Control Spike Water 7470ALCS 400-88009/29-A T
TCLP SPLPE Leachate Blank Waste 400-877387470ALB 400-87738/1-E P

Waste 400-87738PI7-TS-040609 7470A400-39060-1 P
Matrix Spike Waste 400-879647470A400-39139-A-1-I MS P
Matrix Spike Duplicate Waste 400-879647470A400-39139-A-1-J MSD P

Analysis Batch:400-88076
TCLP SPLPE Leachate Blank Waste 400-880097470ALB 400-87738/1-E P
Lab Control Spike Water 400-880097470ALCS 400-88009/29-A T

Waste 400-88009PI7-TS-040609 7470A400-39060-1 P
Matrix Spike Waste 400-880097470A400-39139-A-1-I MS P
Matrix Spike Duplicate Waste 400-880097470A400-39139-A-1-J MSD P

Report Basis

P = TCLP

T = Total
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Quality Control Results

Client:   CH2M Hill, Inc. Job Number:   400-39060-1

QC Association Summary

Lab Sample ID Client Sample ID Client Matrix Method Prep Batch

Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Report
Basis

General Chemistry

Analysis Batch:400-88148
Method Blank Waste 1010MB 400-88148/1 T

WastePI7-TS-040609 1010400-39060-1 T
Duplicate Waste 1010400-39060-1DU T

Prep Batch: 400-88155
Lab Control Spike Waste 7.3.3LCS 400-88155/2-A T
Method Blank Waste 7.3.3MB 400-88155/1-A T
Matrix Spike Waste 7.3.3400-39021-E-1-B MS T
Matrix Spike Duplicate Waste 7.3.3400-39021-E-1-C MSD T

WastePI7-TS-040609 7.3.3400-39060-1 T

Analysis Batch:400-88156
Lab Control Spike Waste 400-881559014LCS 400-88155/2-A T
Method Blank Waste 400-881559014MB 400-88155/1-A T
Matrix Spike Waste 400-881559014400-39021-E-1-B MS T
Matrix Spike Duplicate Waste 400-881559014400-39021-E-1-C MSD T

Waste 400-88155PI7-TS-040609 9014400-39060-1 T

Prep Batch: 400-88157
Lab Control Spike Waste 7.3.4LCS 400-88157/2-A T
Method Blank Waste 7.3.4MB 400-88157/1-A T
Matrix Spike Waste 7.3.4400-39021-E-1-E MS T
Matrix Spike Duplicate Waste 7.3.4400-39021-E-1-F MSD T

WastePI7-TS-040609 7.3.4400-39060-1 T

Analysis Batch:400-88158
Lab Control Spike Waste 400-881579034LCS 400-88157/2-A T
Method Blank Waste 400-881579034MB 400-88157/1-A T
Matrix Spike Waste 400-881579034400-39021-E-1-E MS T
Matrix Spike Duplicate Waste 400-881579034400-39021-E-1-F MSD T

Waste 400-88157PI7-TS-040609 9034400-39060-1 T

Prep Batch: 400-88202
WastePI7-TS-040609 DI Leach400-39060-1 S

Duplicate Waste DI Leach400-39060-1DU S

Analysis Batch:400-88228
WastePI7-TS-040609 9045C400-39060-1 S

Duplicate Waste 9045C400-39060-1DU S

Report Basis

S = Soluble

T = Total
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

WasteClient Matrix:

5.0Dilution:

Date Analyzed:

Lab Sample ID:

04/15/2009  1115

TCLP SPLPE Leachate Blank - Batch:  400-88043

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Date Leached:

Analysis Batch:   400-88043

Prep Batch: N/A

04/15/2009  1115

04/08/2009  1400

8071016.D

5   mL

5   mL

Units: ug/L

Method: 8260B
Preparation: 5030B
TCLP

GC/MSLB 400-87734/1-A

Leachate Batch:   400-87734

Analyte Result Qual RL

<5.0 5.0Benzene
<25 25Carbon tetrachloride
<25 25Chlorobenzene
<25 25Chloroform
<25 251,4-Dichlorobenzene
<25 251,2-Dichloroethane
<25 251,1-Dichloroethene
<120 1202-Butanone (MEK)
<25 25Tetrachloroethene
<25 25Trichloroethene
<25 25Vinyl chloride

Surrogate % Rec Acceptance Limits

4-Bromofluorobenzene 96 76 - 114
Dibromofluoromethane 104 78 - 130
Toluene-d8 (Surr) 101 86 - 118

TestAmerica Pensacola
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Water

1.0

04/15/2009  0933Date Analyzed:

Lab Control Spike - Batch:  400-88043

Client Matrix:

Lab Sample ID:

Dilution:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

8071010.D

04/15/2009  0933

Analysis Batch:   400-88043

Prep Batch: N/A

5   mL

5   mL

Units: ug/L

Method: 8260B
Preparation: 5030B

GC/MSLCS 400-88043/1

Analyte QualLimit% Rec.ResultSpike Amount

50.0 55.9 112 80 - 117Benzene
50.0 42.1 84 72 - 148Carbon tetrachloride
50.0 54.3 109 77 - 113Chlorobenzene
50.0 51.5 103 75 - 116Chloroform
50.0 50.3 101 73 - 1121,4-Dichlorobenzene
50.0 52.2 104 69 - 1311,2-Dichloroethane
50.0 53.3 107 75 - 1251,1-Dichloroethene
200 243 122 45 - 1382-Butanone (MEK)
50.0 61.6 123 77 - 124Tetrachloroethene
50.0 55.7 111 82 - 113Trichloroethene
50.0 56.4 113 60 - 138Vinyl chloride

Surrogate % Rec Acceptance Limits

4-Bromofluorobenzene 98 76 - 114

Dibromofluoromethane 100 78 - 130

Toluene-d8 (Surr) 104 86 - 118
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Date Analyzed:

Date Analyzed:

Dilution:

Dilution:

04/15/2009  1921

04/15/2009  1938

Waste

Matrix Spike/
Matrix Spike Duplicate Recovery Report - Batch:  400-88043

5.0

5.0

MS Lab Sample ID:

MSD Lab Sample ID:

Client Matrix:

Date Prepared:

Date Leached:

Date Prepared:

Date Leached:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Client Matrix: Waste

Analysis Batch:   400-88043

Analysis Batch:   400-88043

04/15/2009  1921

04/15/2009  1938

04/08/2009  1400

04/08/2009  1400

Prep Batch: N/A

Prep Batch: N/A

8071045.D

5   mL

5   mL

8071046.D

5   mL

5   mL

Method: 8260B
Preparation: 5030B
TCLP

GC/MS

GC/MS

400-39060-1

400-39060-1

Leachate Batch:   400-87734

Leachate Batch:   400-87734

Analyte MSD QualMS QualRPD LimitRPDLimitMSDMS

% Rec.

99 95 76 - 112 5 14Benzene

75 72 69 - 143 4 17Carbon tetrachloride

88 87 46 - 112 1 23Chlorobenzene

98 91 64 - 110 7 14Chloroform

75 70 32 - 109 8 301,4-Dichlorobenzene

98 97 72 - 135 0 131,2-Dichloroethane

97 89 67 - 124 9 161,1-Dichloroethene

133 138 42 - 147 3 232-Butanone (MEK)

95 92 51 - 122 4 26Tetrachloroethene

92 90 63 - 110 3 18Trichloroethene

91 83 54 - 151 9 15Vinyl chloride

Surrogate MS % Rec MSD % Rec Acceptance Limits

4-Bromofluorobenzene 100 101 76 - 114
Dibromofluoromethane 106 104 78 - 130
Toluene-d8 (Surr) 104 103 86 - 118
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Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

WaterClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

04/16/2009  1650

Method Blank - Batch:  400-88021

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Analysis Batch:   400-88276

Prep Batch:   400-88021

04/15/2009  0827

MB88021W.D

1000   mL

1.0   mL

1.0   uL

Units: ug/L

Method: 8270C
Preparation: 3520C

GC/MSDMB 400-88021/7-A

Analyte Result Qual RL

<10 102-Methylphenol
<20 203 & 4 Methylphenol
<10 102,4-Dinitrotoluene
<10 10Hexachloroethane
<10 10Hexachlorobutadiene
<10 10Hexachlorobenzene
<10 10Nitrobenzene
<20 20Pentachlorophenol
<10 102,4,5-Trichlorophenol
<10 102,4,6-Trichlorophenol
<10 10Pyridine

Surrogate % Rec Acceptance Limits

2,4,6-Tribromophenol 53 22 - 125
2-Fluorobiphenyl 57 32 - 107
2-Fluorophenol 39 11 - 92
Nitrobenzene-d5 54 26 - 106
Phenol-d5 49 12 - 94
Terphenyl-d14 66 52 - 131

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

WasteClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

04/17/2009  1648

TCLP SPLPE Leachate Blank - Batch:  400-88021

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Date Leached:

Analysis Batch:   400-88276

Prep Batch:   400-88021

04/15/2009  0827

04/13/2009  1532

LB87964T.D

250   mL

1.0   mL

1.0   uL

Units: ug/L

Method: 8270C
Preparation: 3520C
TCLP

GC/MSDLB 400-87964/1-E

Leachate Batch:   400-87964

Analyte Result Qual RL

<40 402-Methylphenol
<80 803 & 4 Methylphenol
<40 402,4-Dinitrotoluene
<40 40Hexachloroethane
<40 40Hexachlorobutadiene
<40 40Hexachlorobenzene
<40 40Nitrobenzene
<80 80Pentachlorophenol
<40 402,4,5-Trichlorophenol
<40 402,4,6-Trichlorophenol
<40 40Pyridine

Surrogate % Rec Acceptance Limits

2,4,6-Tribromophenol 70 22 - 125
2-Fluorobiphenyl 69 32 - 107
2-Fluorophenol 62 11 - 92
Nitrobenzene-d5 66 26 - 106
Phenol-d5 67 12 - 94
Terphenyl-d14 73 52 - 131

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Water

1.0

04/16/2009  1717Date Analyzed:

Lab Control Spike - Batch:  400-88021

Client Matrix:

Lab Sample ID:

Dilution:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

LS88021W.D

04/15/2009  0827

Analysis Batch:   400-88276

Prep Batch:   400-88021

1000   mL

1.0   mL

1.0   uL

Units: ug/L

Method: 8270C
Preparation: 3520C

GC/MSDLCS 400-88021/6-A

Analyte QualLimit% Rec.ResultSpike Amount

50.0 23.6 47 38 - 1022-Methylphenol
100 51.2 51 38 - 1093 & 4 Methylphenol
50.0 36.3 73 62 - 1152,4-Dinitrotoluene
50.0 20.2 40 36 - 100Hexachloroethane
50.0 24.2 48 39 - 103Hexachlorobutadiene
50.0 33.4 67 51 - 112Hexachlorobenzene
50.0 26.4 53 49 - 105Nitrobenzene
50.0 33.6 67 38 - 125Pentachlorophenol
50.0 29.4 59 39 - 1132,4,5-Trichlorophenol
50.0 28.1 56 38 - 1122,4,6-Trichlorophenol
50.0 16.6 33 1 - 97Pyridine

Surrogate % Rec Acceptance Limits

2,4,6-Tribromophenol 71 22 - 125

2-Fluorobiphenyl 56 32 - 107

2-Fluorophenol 44 11 - 92

Nitrobenzene-d5 52 26 - 106

Phenol-d5 48 12 - 94

Terphenyl-d14 62 52 - 131

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

WaterClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

04/18/2009  0521

Method Blank - Batch:  400-88023

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Analysis Batch:   400-88329

Prep Batch:   400-88023

04/15/2009  0831

3401037.D

1000   mL

10   mL

1.0   uL

Units: ug/L

Column ID: PRIMARY

Method: 8081A
Preparation: 3520C

GC/ECD/ECDMB 400-88023/4-A

Analyte Result Qual RL

<0.50 0.50Chlordane (technical)
<0.050 0.050Endrin
<0.050 0.050Heptachlor
<0.050 0.050Heptachlor epoxide
<0.050 0.050gamma-BHC (Lindane)
<0.050 0.050Methoxychlor
<3.0 3.0Toxaphene

Surrogate % Rec Acceptance Limits

DCB Decachlorobiphenyl 47 19 - 128
Tetrachloro-m-xylene 100 45 - 159

WasteClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

04/18/2009  0542

TCLP SPLPE Leachate Blank - Batch:  400-88023

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Date Leached:

Analysis Batch:   400-88329

Prep Batch:   400-88023

04/15/2009  0831

04/13/2009  1532

3501038.D

250   mL

10   mL

1.0   uL

Units: ug/L

Column ID: PRIMARY

Method: 8081A
Preparation: 3520C
TCLP

GC/ECD/ECDLB 400-87964/1-F

Leachate Batch:   400-87964

Analyte Result Qual RL

<2.0 2.0Chlordane (technical)
<0.20 0.20Endrin
<0.20 0.20Heptachlor
<0.20 0.20Heptachlor epoxide
<0.20 0.20gamma-BHC (Lindane)
<0.20 0.20Methoxychlor
<12 12Toxaphene

Surrogate % Rec Acceptance Limits

DCB Decachlorobiphenyl 36 19 - 128
Tetrachloro-m-xylene 97 45 - 159

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Water

1.0

04/18/2009  0602Date Analyzed:

Lab Control Spike - Batch:  400-88023

Client Matrix:

Lab Sample ID:

Dilution:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

3601039.D

04/15/2009  0831

Analysis Batch:   400-88329

Prep Batch:   400-88023

1000   mL

10   mL

1.0   uL

Units: ug/L

Column ID: PRIMARY

Method: 8081A
Preparation: 3520C

GC/ECD/ECDLCS 400-88023/3-A

Analyte QualLimit% Rec.ResultSpike Amount

1.00 1.08 108 61 - 170Endrin
1.00 1.09 109 79 - 144Heptachlor
1.00 1.17 117 80 - 148Heptachlor epoxide
1.00 1.16 116 79 - 150gamma-BHC (Lindane)
1.00 1.10 110 54 - 168Methoxychlor

Surrogate % Rec Acceptance Limits

DCB Decachlorobiphenyl 67 19 - 128

Tetrachloro-m-xylene 106 45 - 159

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

WasteClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

04/17/2009  1228

Method Blank - Batch:  400-88176

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Analysis Batch:   400-88256

Prep Batch:   400-88176

04/16/2009  1302

0901009.D

1.00   g

10   mL

1.0   uL

Units: ug/Kg

Column ID: PRIMARY

Method: 8082
Preparation: 3580A

GC/ECD/ECDMB 400-88176/4-A

Analyte Result Qual RL

<17 17PCB-1016
<17 17PCB-1221
<17 17PCB-1232
<17 17PCB-1242
<17 17PCB-1248
<17 17PCB-1254
<17 17PCB-1260
<2.0 2.0Polychlorinated biphenyls, Total

Surrogate % Rec Acceptance Limits

DCB Decachlorobiphenyl 89 1 - 134
Tetrachloro-m-xylene 102 34 - 132

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

WaterClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

04/13/2009  1728

Method Blank - Batch:  400-87810

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Analysis Batch:   400-88040

Prep Batch:   400-87810

04/10/2009  1027

0201004.D

800   mL

10   mL

Units: ug/L

Column ID: PRIMARY

Method: 8151A
Preparation: 8151A

GC/ECD/ECDMB 400-87810/1-A

Analyte Result Qual RL

<12 122,4-D
<2.5 2.5Silvex (2,4,5-TP)

Surrogate % Rec Acceptance Limits

2,4-Dichlorophenylacetic acid 91 40 - 160

WasteClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

04/13/2009  1809

TCLP SPLPE Leachate Blank - Batch:  400-87810

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Date Leached:

Analysis Batch:   400-88040

Prep Batch:   400-87810

04/10/2009  1027

04/08/2009  1400

0301005.D

450   mL

10   mL

Units: ug/L

Column ID: PRIMARY

Method: 8151A
Preparation: 8151A
TCLP

GC/ECD/ECDLB 400-87738/1-C

Leachate Batch:   400-87738

Analyte Result Qual RL

<22 222,4-D
<4.4 4.4Silvex (2,4,5-TP)

Surrogate % Rec Acceptance Limits

2,4-Dichlorophenylacetic acid 12 40 - 160X

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Water

1.0

04/13/2009  1850Date Analyzed:

Lab Control Spike - Batch:  400-87810

Client Matrix:

Lab Sample ID:

Dilution:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

0401006.D

04/10/2009  1027

Analysis Batch:   400-88040

Prep Batch:   400-87810

800   mL

10   mL

Units: ug/L

Column ID: PRIMARY

Method: 8151A
Preparation: 8151A

GC/ECD/ECDLCS 400-87810/3-A

Analyte QualLimit% Rec.ResultSpike Amount

6.25 <12 105 46 - 1342,4-D
0.625 <2.5 99 56 - 117Silvex (2,4,5-TP)

Surrogate % Rec Acceptance Limits

2,4-Dichlorophenylacetic acid 104 40 - 160

Date Analyzed:

Date Analyzed:

Dilution:

Dilution:

04/13/2009  1931

04/13/2009  2012

Waste

Matrix Spike/
Matrix Spike Duplicate Recovery Report - Batch:  400-87810

1.0

1.0

MS Lab Sample ID:

MSD Lab Sample ID:

Client Matrix:

Date Prepared:

Date Leached:

Date Prepared:

Date Leached:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Column ID:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Column ID:

Client Matrix: Waste

Analysis Batch:   400-88040

Analysis Batch:   400-88040

04/10/2009  1027

04/10/2009  1027

04/08/2009  1400

04/08/2009  1400

Prep Batch:   400-87810

Prep Batch:   400-87810

0501007.D

100   mL

10   mL

PRIMARY

0601008.D

100   mL

10   mL

PRIMARY

Method: 8151A
Preparation: 8151A
TCLP

GC/ECD/ECD

GC/ECD/ECD

400-39060-1

400-39060-1

Leachate Batch:   400-87738

Leachate Batch:   400-87738

Analyte MSD QualMS QualRPD LimitRPDLimitMSDMS

% Rec.

102 97 30 - 150 5 272,4-D

91 89 24 - 155 2 50Silvex (2,4,5-TP)

Surrogate MS % Rec MSD % Rec Acceptance Limits

2,4-Dichlorophenylacetic acid 105 107 40 - 160

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

WaterClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

04/17/2009  1712

Method Blank - Batch:  400-88077

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Analysis Batch:   400-88341

Prep Batch:   400-88077

04/15/2009  1322

0201004.D

800   mL

10   mL

Units: ug/L

Column ID: PRIMARY

Method: 8151A
Preparation: 8151A

GC/ECD/ECDMB 400-88077/1-A

Analyte Result Qual RL

<12 122,4-D
<2.5 2.5Silvex (2,4,5-TP)

Surrogate % Rec Acceptance Limits

2,4-Dichlorophenylacetic acid 96 40 - 160

WasteClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

04/17/2009  1753

TCLP SPLPE Leachate Blank - Batch:  400-88077

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

Date Leached:

Analysis Batch:   400-88341

Prep Batch:   400-88077

04/15/2009  1322

04/08/2009  1400

0301005.D

200   mL

10   mL

Units: ug/L

Column ID: PRIMARY

Method: 8151A
Preparation: 8151A
TCLP

GC/ECD/ECDLB 400-87738/1-F

Leachate Batch:   400-87738

Analyte Result Qual RL

<50 502,4-D
<10 10Silvex (2,4,5-TP)

Surrogate % Rec Acceptance Limits

2,4-Dichlorophenylacetic acid 26 40 - 160X

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Water

1.0

04/17/2009  1915Date Analyzed:

Lab Control Spike - Batch:  400-88077

Client Matrix:

Lab Sample ID:

Dilution:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Injection Volume:

0501007.D

04/15/2009  1322

Analysis Batch:   400-88341

Prep Batch:   400-88077

800   mL

10   mL

Units: ug/L

Column ID: PRIMARY

Method: 8151A
Preparation: 8151A

GC/ECD/ECDLCS 400-88077/4-A

Analyte QualLimit% Rec.ResultSpike Amount

6.25 <12 103 46 - 1342,4-D
0.625 <2.5 83 56 - 117Silvex (2,4,5-TP)

Surrogate % Rec Acceptance Limits

2,4-Dichlorophenylacetic acid 93 40 - 160

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

WasteClient Matrix:

5.0Dilution:

Date Analyzed:

Lab Sample ID:

04/10/2009  2249

TCLP SPLPE Leachate Blank - Batch:  400-87771

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Date Leached:

Analysis Batch:   400-87841

Prep Batch:   400-87771

04/09/2009  1335

04/08/2009  1400

50   mL

50   mL

Units: mg/L

Method: 6010B
Preparation: 3010A
TCLP

N/A

ICP-AESLB 400-87738/1-B ^5

Leachate Batch:   400-87738

Analyte Result Qual RL

<0.025 0.025Silver
<0.025 0.025Arsenic
<0.050 0.050Barium
<0.025 0.025Cadmium
<0.025 0.025Chromium
<0.025 0.025Lead
<0.050 0.050Selenium

Water

5.0

04/10/2009  2254Date Analyzed:

Lab Control Spike - Batch:  400-87771

Client Matrix:

Lab Sample ID:

Dilution:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

04/09/2009  1523

Analysis Batch:   400-87841

Prep Batch:   400-87771

50   mL

50   mL

Units: mg/L

Method: 6010B
Preparation: 3010A

N/A

ICP-AESLCS 400-87771/8-A ^5

Analyte QualLimit% Rec.ResultSpike Amount

0.500 0.531 106 80 - 120Silver
1.00 1.07 107 80 - 120Arsenic
1.00 1.03 103 80 - 120Barium
0.500 0.532 106 80 - 120Cadmium
1.00 1.03 103 80 - 120Chromium
1.00 1.06 106 80 - 120Lead
1.00 1.02 102 80 - 120Selenium

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Date Analyzed:

Date Analyzed:

Dilution:

Dilution:

04/10/2009  2303

04/10/2009  2308

Waste

Matrix Spike/
Matrix Spike Duplicate Recovery Report - Batch:  400-87771

5.0

5.0

MS Lab Sample ID:

MSD Lab Sample ID:

Client Matrix:

Date Prepared:

Date Leached:

Date Prepared:

Date Leached:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Client Matrix: Waste

Analysis Batch:   400-87841

Analysis Batch:   400-87841

04/09/2009  1335

04/09/2009  1335

04/06/2009  1400

04/06/2009  1400

Prep Batch:   400-87771

Prep Batch:   400-87771

50   mL

50   mL

50   mL

50   mL

Method: 6010B
Preparation: 3010A
TCLP

N/A

N/A

ICP-AES

ICP-AES

400-39014-A-4-C MS ^5

400-39014-A-4-D MSD 

Leachate Batch:   400-87579

Leachate Batch:   400-87579

Analyte MSD QualMS QualRPD LimitRPDLimitMSDMS

% Rec.

106 107 75 - 125 1 20Silver

107 108 75 - 125 1 20Arsenic

103 103 75 - 125 0 20Barium

104 105 75 - 125 1 20Cadmium

102 102 75 - 125 1 20Chromium

103 103 75 - 125 0 20Lead

100 100 75 - 125 0 20Selenium

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

WasteClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

04/15/2009  1205

TCLP SPLPE Leachate Blank - Batch:  400-88009

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Date Leached:

Analysis Batch:   400-88076

Prep Batch:   400-88009

04/14/2009  1532

04/08/2009  1400

5   mL

40   mL

Units: mg/L

Method: 7470A
Preparation: 7470A
TCLP

N/A

ATOMIC ABSORPTION LB 400-87738/1-E

Leachate Batch:   400-87738

Analyte Result Qual RL

<0.0016 0.0016Mercury

Water

1.0

04/15/2009  1137Date Analyzed:

Lab Control Spike - Batch:  400-88009

Client Matrix:

Lab Sample ID:

Dilution:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

04/14/2009  1532

Analysis Batch:   400-88076

Prep Batch:   400-88009

5   mL

40   mL

Units: mg/L

Method: 7470A
Preparation: 7470A

N/A

ATOMIC ABSORPTION LCS 400-88009/29-A

Analyte QualLimit% Rec.ResultSpike Amount

0.00800 0.00872 109 80 - 120Mercury

Date Analyzed:

Date Analyzed:

Dilution:

Dilution:

04/15/2009  1142

04/15/2009  1143

Waste

Matrix Spike/
Matrix Spike Duplicate Recovery Report - Batch:  400-88009

1.0

1.0

MS Lab Sample ID:

MSD Lab Sample ID:

Client Matrix:

Date Prepared:

Date Leached:

Date Prepared:

Date Leached:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Client Matrix: Waste

Analysis Batch:   400-88076

Analysis Batch:   400-88076

04/14/2009  1532

04/14/2009  1532

04/13/2009  1532

04/13/2009  1532

Prep Batch:   400-88009

Prep Batch:   400-88009

5   mL

40   mL

5   mL

40   mL

Method: 7470A
Preparation: 7470A
TCLP

N/A

N/A

ATOMIC ABSORPTION 

ATOMIC ABSORPTION 

400-39139-A-1-I MS

400-39139-A-1-J MSD

Leachate Batch:   400-87964

Leachate Batch:   400-87964

Analyte MSD QualMS QualRPD LimitRPDLimitMSDMS

% Rec.

108 98 75 - 125 10 20Mercury

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

WasteClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

04/16/2009  1000

Method Blank - Batch:  400-88148

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Analysis Batch:   400-88148

Prep Batch: N/A

1.0   mL

N/A

Units: Degrees F

Method: 1010
Preparation: N/A

N/A

No Equipment AssignedMB 400-88148/1

Analyte Result Qual NONE

>212Flashpoint

Degrees FUnits:

Waste

Dilution: 1.0

Date Analyzed:

Duplicate - Batch:  400-88148

Lab Sample ID:

Client Matrix:

Date Prepared:

04/16/2009  1000

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Analysis Batch:   400-88148

Prep Batch: N/A

1.0   mL

N/A

Method: 1010
Preparation: N/A

N/A

No Equipment Assigned400-39060-1

Analyte QualLimitRPDResultSample Result/Qual

>212>212 NC 30Flashpoint

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

WasteClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

04/16/2009  0817

Method Blank - Batch:  400-88155

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Analysis Batch:   400-88156

Prep Batch:   400-88155

04/15/2009  1615

10   g

100   mL

Units: mg/Kg

Method: 9014
Preparation: 7.3.3

N/A

Konelab 1MB 400-88155/1-A

Analyte Result Qual RL

<0.25 0.25Cyanide, Reactive

Waste

1.0

04/16/2009  0817Date Analyzed:

Lab Control Spike - Batch:  400-88155

Client Matrix:

Lab Sample ID:

Dilution:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

04/15/2009  1615

Analysis Batch:   400-88156

Prep Batch:   400-88155

10   g

100   mL

Units: mg/Kg

Method: 9014
Preparation: 7.3.3

N/A

Konelab 1LCS 400-88155/2-A

Analyte QualLimit% Rec.ResultSpike Amount

1.00 <0.25 0 0 - 50Cyanide, Reactive

Date Analyzed:

Date Analyzed:

Dilution:

Dilution:

04/16/2009  0817

04/16/2009  0817

Waste

Matrix Spike/
Matrix Spike Duplicate Recovery Report - Batch:  400-88155

1.0

1.0

MS Lab Sample ID:

MSD Lab Sample ID:

Client Matrix:

Date Prepared:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Client Matrix: Waste

Analysis Batch:   400-88156

Analysis Batch:   400-88156

04/15/2009  1615

04/15/2009  1615

Prep Batch:   400-88155

Prep Batch:   400-88155

10   g

100   mL

10   g

100   mL

Method: 9014
Preparation: 7.3.3

N/A

N/A

Konelab 1

Konelab 1

400-39021-E-1-B MS

400-39021-E-1-C MSD

Analyte MSD QualMS QualRPD LimitRPDLimitMSDMS

% Rec.

2 3 0 - 50 NC 20Cyanide, Reactive

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

WasteClient Matrix:

1.0Dilution:

Date Analyzed:

Lab Sample ID:

04/16/2009  0930

Method Blank - Batch:  400-88157

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Analysis Batch:   400-88158

Prep Batch:   400-88157

04/15/2009  1615

10   g

100   mL

Units: mg/Kg

Method: 9034
Preparation: 7.3.4

N/A

No Equipment AssignedMB 400-88157/1-A

Analyte Result Qual RL

<150 150Sulfide, Reactive

Waste

1.0

04/16/2009  0930Date Analyzed:

Lab Control Spike - Batch:  400-88157

Client Matrix:

Lab Sample ID:

Dilution:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

04/15/2009  1615

Analysis Batch:   400-88158

Prep Batch:   400-88157

10   g

100   mL

Units: mg/Kg

Method: 9034
Preparation: 7.3.4

N/A

No Equipment AssignedLCS 400-88157/2-A

Analyte QualLimit% Rec.ResultSpike Amount

1000 222 22 0 - 80Sulfide, Reactive

Date Analyzed:

Date Analyzed:

Dilution:

Dilution:

04/16/2009  0930

04/16/2009  0930

Waste

Matrix Spike/
Matrix Spike Duplicate Recovery Report - Batch:  400-88157

1.0

1.0

MS Lab Sample ID:

MSD Lab Sample ID:

Client Matrix:

Date Prepared:

Date Prepared:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Client Matrix: Waste

Analysis Batch:   400-88158

Analysis Batch:   400-88158

04/15/2009  1705

04/15/2009  1705

Prep Batch:   400-88157

Prep Batch:   400-88157

10   g

100   mL

10   g

100   mL

Method: 9034
Preparation: 7.3.4

N/A

N/A

No Equipment Assigned

No Equipment Assigned

400-39021-E-1-E MS

400-39021-E-1-F MSD

Analyte MSD QualMS QualRPD LimitRPDLimitMSDMS

% Rec.

28 28 0 - 80 1 20Sulfide, Reactive

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Quality Control Results

Job Number:   400-39060-1Client:   CH2M Hill, Inc.
Sdg Number:  Project 362196.FI.ZZ.01, CTO# 196

Degrees CUnits:

Waste

Dilution: 1.0

Date Analyzed:

Duplicate - Batch:  400-88228

Lab Sample ID:

Client Matrix:

Date Prepared:

Date Leached:

04/07/2009  1630

04/07/2009  1530

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Analysis Batch:   400-88228

Prep Batch: N/A

1.0   mL

1.0   mL

N/A

Method: 9045C
Preparation: N/A

N/A

Accumet AB 15+400-39060-1

Leachate Batch:   400-88202

Analyte QualLimitRPDResultSample Result/Qual

20.7020.7 0 30Temperature-S

SUUnits:

Waste

Dilution: 1.0

Date Analyzed:

Duplicate - Batch:  400-88228

Lab Sample ID:

Client Matrix:

Date Prepared:

Date Leached:

04/07/2009  1630

04/07/2009  1530

Instrument ID:

Lab File ID:

Initial Weight/Volume:

Final Weight/Volume:

Analysis Batch:   400-88228

Prep Batch: N/A

1.0   mL

1.0   mL

N/A

Method: 9045C
Preparation: N/A

N/A

Accumet AB 15+400-39060-1

Leachate Batch:   400-88202

Analyte QualLimitRPDResultSample Result/Qual

7.1207.12 0 30pH-S

7.1207.12 0 30Corrosivity-S

TestAmerica Pensacola

Calculations are performed before rounding to avoid round-off errors in calculated results.
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Login Sample Receipt Check List

Client: CH2M Hill, Inc. Job Number: 400-39060-1

SDG Number: Project 362196.FI.ZZ.01, CTO# 196

Login Number: 39060

Question T / F/ NA Comment

Creator: Hor, Koma

List Source: TestAmerica Pensacola

List Number: 1

Radioactivity either was not measured or, if measured, is at or below 
background

N/A

The cooler's custody seal, if present, is intact. N/A

The cooler or samples do not appear to have been compromised or 
tampered with.

True

Samples were received on ice. True

Cooler Temperature is acceptable. True

Cooler Temperature is recorded. True 0.0°C

COC is present. True

COC is filled out in ink and legible. True

COC is filled out with all pertinent information. True

There are no discrepancies between the sample IDs on the containers and 
the COC.

True

Samples are received within Holding Time. True

Sample containers have legible labels. True

Containers are not broken or leaking. True

Sample collection date/times are provided. True

Appropriate sample containers are used. True

Sample bottles are completely filled. True

There is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

True

VOA sample vials do not have headspace or bubble is <6mm (1/4") in 
diameter.

True

If necessary, staff have been informed of any short hold time or quick TAT 
needs

True

Multiphasic samples are not present. True

Samples do not require splitting or compositing. True

TestAmerica Pensacola
04/21/2009Page 46 of 46
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C. W aste Stream Inf o r mati o n 

A . W aste Generator F acility Inf o r mation  ( m ust r e f lect location of w aste g eneratio n / o r igi n ) 

Requested Disposal Facility _________________________________  Profile N umber

Renewal f or Profile N umber __________________  W aste Approval Expiration Date ___________________________

1.  Generator N ame: ________________________________________________________________________________________________

2.  Site Add ress: _______________________________________

3.  City/ZIP: ___________________________________________

4.  State: _____________________________________________

5.  County: ____________________________________________

6.  Contact N ame/Title: _________________________________

B. Customer Inf o r matio n same as a b o ve   P. O . N umber: ____________________ ________________________________

1.  Customer N ame: ___________________________________

2.  Billing Add ress: ___________________________________

3.  City, State and ZIP: ________________________________

4.  Contact N ame: ____________________________________

5.  Contact Email: ____________________________________

1.  DESCRIPTION

2.  ESTIMATED QUANTITY OF W ASTE AND SHIPPING INFORMATION

     a.

b.  Estimated Annual Quantity: ___________ Tons Cubic Y ards Drums Gallons Other (specify):  _____________

c.  Shipping Frequency: ______________________  U nits per Month  Quarter Year  One Time  Other

d. I s this a U.S. Department o f T ransportation (USDOT) H azardous M aterial? (If yes, answer e .) Yes No

e. U SDOT Shipping Description (if applicable): ________________________________________________________________________ 

3. S AFETY REQUIREMENTS (Handling, PPE, etc.): _________________________________________________________________________ 

7.  Email Add ress: ___________________________________________

10. NAICS Code: ____________________________________________

11. Generator U SEPA ID #: ____________________________________

12. State ID# (if applicable): __________________________________

6.  Phone: ______________________  F AX: ________________________

7. T ransporter N ame: ___________________________________________

8. T ransporter ID # (if appl.): ____________________________________

9. T ransporter Add ress: _________________________________________

10. City, State and ZIP: __________________________________________

1. ___________________________________________________________________________________________________________
2. ___________________________________________________________________________________________________________
3. ___________________________________________________________________________________________________________
4. ___________________________________________________________________________________________________________
5. ___________________________________________________________________________________________________________
6. ___________________________________________________________________________________________________________

Constituents (Total Composition M ust be > 100%)

a.  Common W aste N ame: _________________________________________________________________________________________
State Waste Code(s): _________________________________________________________________________________________

b.  Describe Process Generating W aste or Source o f Contamination:

c. T ypical Color(s): ______________________________________________________________________________________________

d.  Strong Odor? Yes No   Describe: ________________________________________________________________________

e.  Physical State at 70°F:   Solid   Liquid Powder   Semi-Solid or Slud ge   Other: _________________________

f.   Layers?   Single layer Multi- layer  NA

g. W ater Reactive? Yes No     If Y es, Describe: _____________________________________________________________ 

h.  Free Liquid Range (%): _______ to _______  NA(solid)

i.   pH Range:   <2   2.1-12.4 >12.5   NA(solid) Actual: ____________

j. Liqu id Flash P oint:   < 140°F  > 140°F   NA(solid) Actual: ____________ 
k.  Flammable Solid: Yes No
l.  Physical Constituents: List all constituents o f waste stream - (e.g. Soil 0-80%, W ood 0-20%):   (See A ttached)

8.  Phone: ______________________  9. FAX: ___ _____________________

Upper RangeLower Range Unit of MeasureUnit of Measure

One Time Event       Base       Repeat Event



May 2008

C e r t i f i c a t i o n  S i g n a t u r e : _______________ _ _ _ _____ _ _ _ _____ _ _ _____ _ T i t l e : _______________________ _ _ ___ _ _ ____ _ _ ________ _ _ _____ _ _ 

Co m p a n y N a m e : _______________ _ _ _ _____ _ _ _ _____ _ _ ______ _ _ ___ _ N a m e  (Pr i n t ) : _______________________ _ _ ___ _ _ _________ _ _ ____ _ 

D a t e : _________________ _ _ __ _ _ __ _ _ __ _ _ _ _ _ ___ _ _ _ _ _ ______ _ _ __ _ 

B y  s i gn i n g t h i s  G e n e r a t o r ’ s W a s t e P r o f i le S h e e t, I h e r e b y c er t i fy t h a t a l l : 
1 .  I n f o r m a t i o n s u b m i t t e d i n  t h i s p r o f i le a n d  all a t t a c h e d d oc u m e n ts c o n t ai n  t r u e a n d acc u r a t e d e s c r i p t i o n s o f  t h e w a s t e m a t e r i a l ; 
2 .  R e l e v a n t i n f o r m a t i o n w i t h i n t h e p o s s e s s i o n o f  t h e G e n e r a t o r r e g a r d i n g k n o w n o r  s u s pe c t e d haz a r d s p e r t ain i n g t o t h i s was t e h as b e e n 
     d i s c l o s e d t o W M/ t h e C o n t r a c tor ; 
3 .  A n a ly t i c a l d a t a a tt a c h e d p e r t a i n i n g t o t h e p r o f i l e d w a s t e w a s d e r i v e d f r o m tes t i n g a r e p r e s e n t a t i v e s a m p l e i n acc o r d a n c e  w i t h 
    4 0 CF R 26 1 . 20(c ) o r e q u i v a l e n t  r u les;  a n d 
4 .  Ch a n g e s  t h a t occ u r i n t h e ch a r a c t e r o f  t h e w a ste ( i . e . c h a n g e s i n t h e p r oc e ss o r n e w a n a ly t i c a l ) w i ll b e i d e n t i f i e d b y  t h e G e n e r a t o r 
     a n d d i s c l o s e d t o W M ( a n d t h e C o n t r a ctor i f a p p l i ca b l e ) p r i o r  t o p r o v i d i n g t h e w a s t e t o W M ( a n d t h e C o n t r a c t o r i f ap p l i ca b l e ) . 
5 .  C h e c k a ll  t h a t ap p l y : 
            A t t a c h e d a n a ly t i c a l  p e rt a i n s  t o t h e w a s t e . I d e n tify  l ab o r a t o ry & s a m p l e I D # ’ s a n d p a r a m e t e rs  t e s t e d : 
           ___________ _ _ __ _ _ __ _ _ __ _ _ _ _ _ ___ _ _ _ _ _ ___ _ _ _ _ _ ____ _ _ _______ _ _ _______________________________ _ _ _ # P a g es: _________ _ _ 
            O n ly  t h e a n a ly s e s i d e n t i f i e d o n t h e  at t ac h m e n t p e r t ai n t o t h e  was t e ( i d e n t i fy b y  l a b o r a t o ry & s a m p l e I D # ’ s a n d p a r a m e t e rs  t e st e d ) . 
          A t t ac h m e n t # :   _ __ _ _ __ _ _ __________________________________________________________________________________________ _ _ _ 
            A d d i t i o n a l i n f o r m a t i o n n e c e s s a ry to ch a r a c t e r i z e t h e p r o fi l e d w a s t e h a s b e e n a t t a c h e d ( o t h e r  t ha n a n a ly t i c a l ) . 
          I n d i c a t e t h e n u m b er o f a t t a c h e d p a g e s:  _ _ _ _ ___ _ _ _ _ _ _ 
            I a m a n a g e n t  s i g n i n g o n b e half o f  t h e G e n e r a t o r ,  a n d t h e d e l e g a t i o n o f a u t h o r i ty  t o m e f r o m  t h e G e n e r a t o r f o r  t h is  s i g n a t u r e  i s 
          a v a i l a b l e upo n r e q u es t . 
            B y  G e n e r a t o r p r o c ess  k n o w l e d g e ,  t h e f o l l o w i n g w a ste i s n o t a  l i s t e d  was t e a n d  is b e l o w a ll T C L P r eg u l a t o ry  l i m i t s . 

D .  R e gul a t o r y  Sta t u s ( P l ease c h e c k a pp r o p r i ate r e s po n se s ) 

E .  G e n e r a t o r C e r t i f i c a t io n  ( P l ease r e a d a n d c e r t i f y b y s ign a t u r e b e l o w ) 

F O R W M U S E O N L Y 

   Shall n ot co  n tain f  r ee liqu  i d 

   Ship m e n t m ust be sc  h e d uled i  n to disposal f acility 

   App r oval N umber m ust accompa  n y each ship  m e n t 

   W aste M anifest m ust accompa  n y load  

©2008 W aste M a n a g e m e n t,  I n c . P a g e 2 o f 2  

WM A ut h orizat i on N a m e / Title: __________________________________________________________  Date:  ___________________  

State A ut h orizat i on (if Requi  r ed): ________________________________________________________  Date:  ___________________  

1 .  I s  t h i s a U S E P A (4 0 C F R P a rt 2 6 1 ) / S t a t e haz a r d o u s  w a st e ?  If  y e s , c o n t a c t  y o u r  s a l e s r e p r e s e n t a t i v e .   Y es      N o 
2 .  I s  t h i s  w a s t e i n c l u d e d i n o n e  or m o r e o f  c a t e g o r i e s b e l o w ( C h e c k a ll  t h a t a p p l y ) ? I f  y e s , a t t ac h    s upp o r t i n g d oc u m e n t a t i o n .   Y e s      N o 
      D e l i s t e d H az a r d o u s W a s t e   E x c l u d e d W a s t e s Un d e r  4 0 C F R 26 1 . 4 
     T r e a t e d H az a r d o u s W as t e De b r i s   T r e a t e d Ch a r a c t e ris t i c H a z a r d o u s W a s t e 
3 .  I s  t h e w a s t e f r o m a F e d e r a l  ( 4 0 CF R 30 0 ,  A pp e n d ix  B ) o r sta t e m a n d a t e d c l e a n - up ? I f  y e s ,  s e e i n st r u c t i o n s .   Y es      N o 
4 .  Do e s  t h e w a s t e r e p r e s e n t e d  by  t h i s  w a s t e p r o f i le  s h e e t c o n t a i n r a d i o a c t i v e m a t e r i a l ?   Y es      N o 

a . I f y e s , i s d i s p o s a l r e g u l a t e d b y  t h e N u c l e ar R e g u la t o ry C o m m i s s i o n ?   Y e s      N o 
b . I f y e s , i s d i s p o s a l r eg u l a t e d b y a  S t a t e A g e n c y f o r r a d i oa c t i v e w a s t e / N O R M ?   Y e s      N o 

5 .  Do e s  t h e w a s t e r e p r e s e n t e d  by  t h i s  w a s t e p r o f i le  s h e e t c o n t a i n c o n c e n t r a t i o n s o f r eg u l a t e d P o l y c h l o r i n a t e d Bi p h e n yls (PC B s ) ?   Y e s      N o 
a . I f y e s , i s d i s p o s a l r e g u l a t e d u n d er T S C A ?   Y e s      N o 

6 .  Do e s  t h e w a s t e c o n t a i n u n t r e a t e d , r eg u la t e d , m e d i c al o r i n f e c t i o u s  w a s t e ?   Y e s      N o 
7 .  Do e s  t h e w a s t e c o n t a i n a s b e s t o s?         Y e s      N o I f Y e s ,   F r i a b le      N o n F r i a b l e 

8.  Is this profile for remediation waste from a facility that is a major source of Hazardous Air Pollutants (Site Remediation  NESHAP, 

        40 CFR 63 subpart GGGGG)?              Yes      No  

            If yes, does the waste contain <500 ppmw VOHAPs at the point of determination?      Yes      No  

M a n a g e m e n t Facility P  r ecaut i o n s , Spec  i al H a n dli n g P  r oce d u r es or Limitat  i on 

on app  r oval: ______________________________________________________  

_________________________________________________________________ 

_________________________________________________________________ 

App r oval Decis  i on:    App r oved    N ot App  r oved 

W aste App  r oval Expi  r at i on Date:  ____________________________  

M a n a g e m e n t M et h od:    La n dfill    B i o r e m ed i at i on 

   N on-haza r d ous sol  i dif i cat i on    Ot h er: ______________________  
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C. W aste Stream Inf o r mati o n 

A . W aste Generator F acility Inf o r mation  ( m ust r e f lect location of w aste g eneratio n / o r igi n ) 

Requested Disposal Facility _________________________________  Profile N umber

Renewal f or Profile N umber __________________  W aste Approval Expiration Date ___________________________

1.  Generator N ame: ________________________________________________________________________________________________

2.  Site Add ress: _______________________________________

3.  City/ZIP: ___________________________________________

4.  State: _____________________________________________

5.  County: ____________________________________________

6.  Contact N ame/Title: _________________________________

B. Customer Inf o r matio n same as a b o ve   P. O . N umber: ____________________ ________________________________

1.  Customer N ame: ___________________________________

2.  Billing Add ress: ___________________________________

3.  City, State and ZIP: ________________________________

4.  Contact N ame: ____________________________________

5.  Contact Email: ____________________________________

1.  DESCRIPTION

2.  ESTIMATED QUANTITY OF W ASTE AND SHIPPING INFORMATION

     a.

b.  Estimated Annual Quantity: ___________ Tons Cubic Y ards Drums Gallons Other (specify):  _____________

c.  Shipping Frequency: ______________________  U nits per Month  Quarter Year  One Time  Other

d. I s this a U.S. Department o f T ransportation (USDOT) H azardous M aterial? (If yes, answer e .) Yes No

e. U SDOT Shipping Description (if applicable): ________________________________________________________________________ 

3. S AFETY REQUIREMENTS (Handling, PPE, etc.): _________________________________________________________________________ 

7.  Email Add ress: ___________________________________________

10. NAICS Code: ____________________________________________

11. Generator U SEPA ID #: ____________________________________

12. State ID# (if applicable): __________________________________

6.  Phone: ______________________  F AX: ________________________

7. T ransporter N ame: ___________________________________________

8. T ransporter ID # (if appl.): ____________________________________

9. T ransporter Add ress: _________________________________________

10. City, State and ZIP: __________________________________________

1. ___________________________________________________________________________________________________________
2. ___________________________________________________________________________________________________________
3. ___________________________________________________________________________________________________________
4. ___________________________________________________________________________________________________________
5. ___________________________________________________________________________________________________________
6. ___________________________________________________________________________________________________________

Constituents (Total Composition M ust be > 100%)

a.  Common W aste N ame: _________________________________________________________________________________________
State Waste Code(s): _________________________________________________________________________________________

b.  Describe Process Generating W aste or Source o f Contamination:

c. T ypical Color(s): ______________________________________________________________________________________________

d.  Strong Odor? Yes No   Describe: ________________________________________________________________________

e.  Physical State at 70°F:   Solid   Liquid Powder   Semi-Solid or Slud ge   Other: _________________________

f.   Layers?   Single layer Multi- layer  NA

g. W ater Reactive? Yes No     If Y es, Describe: _____________________________________________________________ 

h.  Free Liquid Range (%): _______ to _______  NA(solid)

i.   pH Range:   <2   2.1-12.4 >12.5   NA(solid) Actual: ____________

j. Liqu id Flash P oint:   < 140°F  > 140°F   NA(solid) Actual: ____________ 
k.  Flammable Solid: Yes No
l.  Physical Constituents: List all constituents o f waste stream - (e.g. Soil 0-80%, W ood 0-20%):   (See A ttached)

8.  Phone: ______________________  9. FAX: ___ _____________________

Upper RangeLower Range Unit of MeasureUnit of Measure

One Time Event       Base       Repeat Event
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C e r t i f i c a t i o n  S i g n a t u r e : _______________ _ _ _ _____ _ _ _ _____ _ _ _____ _ T i t l e : _______________________ _ _ ___ _ _ ____ _ _ ________ _ _ _____ _ _ 

Co m p a n y N a m e : _______________ _ _ _ _____ _ _ _ _____ _ _ ______ _ _ ___ _ N a m e  (Pr i n t ) : _______________________ _ _ ___ _ _ _________ _ _ ____ _ 

D a t e : _________________ _ _ __ _ _ __ _ _ __ _ _ _ _ _ ___ _ _ _ _ _ ______ _ _ __ _ 

B y  s i gn i n g t h i s  G e n e r a t o r ’ s W a s t e P r o f i le S h e e t, I h e r e b y c er t i fy t h a t a l l : 
1 .  I n f o r m a t i o n s u b m i t t e d i n  t h i s p r o f i le a n d  all a t t a c h e d d oc u m e n ts c o n t ai n  t r u e a n d acc u r a t e d e s c r i p t i o n s o f  t h e w a s t e m a t e r i a l ; 
2 .  R e l e v a n t i n f o r m a t i o n w i t h i n t h e p o s s e s s i o n o f  t h e G e n e r a t o r r e g a r d i n g k n o w n o r  s u s pe c t e d haz a r d s p e r t ain i n g t o t h i s was t e h as b e e n 
     d i s c l o s e d t o W M/ t h e C o n t r a c tor ; 
3 .  A n a ly t i c a l d a t a a tt a c h e d p e r t a i n i n g t o t h e p r o f i l e d w a s t e w a s d e r i v e d f r o m tes t i n g a r e p r e s e n t a t i v e s a m p l e i n acc o r d a n c e  w i t h 
    4 0 CF R 26 1 . 20(c ) o r e q u i v a l e n t  r u les;  a n d 
4 .  Ch a n g e s  t h a t occ u r i n t h e ch a r a c t e r o f  t h e w a ste ( i . e . c h a n g e s i n t h e p r oc e ss o r n e w a n a ly t i c a l ) w i ll b e i d e n t i f i e d b y  t h e G e n e r a t o r 
     a n d d i s c l o s e d t o W M ( a n d t h e C o n t r a ctor i f a p p l i ca b l e ) p r i o r  t o p r o v i d i n g t h e w a s t e t o W M ( a n d t h e C o n t r a c t o r i f ap p l i ca b l e ) . 
5 .  C h e c k a ll  t h a t ap p l y : 
            A t t a c h e d a n a ly t i c a l  p e rt a i n s  t o t h e w a s t e . I d e n tify  l ab o r a t o ry & s a m p l e I D # ’ s a n d p a r a m e t e rs  t e s t e d : 
           ___________ _ _ __ _ _ __ _ _ __ _ _ _ _ _ ___ _ _ _ _ _ ___ _ _ _ _ _ ____ _ _ _______ _ _ _______________________________ _ _ _ # P a g es: _________ _ _ 
            O n ly  t h e a n a ly s e s i d e n t i f i e d o n t h e  at t ac h m e n t p e r t ai n t o t h e  was t e ( i d e n t i fy b y  l a b o r a t o ry & s a m p l e I D # ’ s a n d p a r a m e t e rs  t e st e d ) . 
          A t t ac h m e n t # :   _ __ _ _ __ _ _ __________________________________________________________________________________________ _ _ _ 
            A d d i t i o n a l i n f o r m a t i o n n e c e s s a ry to ch a r a c t e r i z e t h e p r o fi l e d w a s t e h a s b e e n a t t a c h e d ( o t h e r  t ha n a n a ly t i c a l ) . 
          I n d i c a t e t h e n u m b er o f a t t a c h e d p a g e s:  _ _ _ _ ___ _ _ _ _ _ _ 
            I a m a n a g e n t  s i g n i n g o n b e half o f  t h e G e n e r a t o r ,  a n d t h e d e l e g a t i o n o f a u t h o r i ty  t o m e f r o m  t h e G e n e r a t o r f o r  t h is  s i g n a t u r e  i s 
          a v a i l a b l e upo n r e q u es t . 
            B y  G e n e r a t o r p r o c ess  k n o w l e d g e ,  t h e f o l l o w i n g w a ste i s n o t a  l i s t e d  was t e a n d  is b e l o w a ll T C L P r eg u l a t o ry  l i m i t s . 

D .  R e gul a t o r y  Sta t u s ( P l ease c h e c k a pp r o p r i ate r e s po n se s ) 

E .  G e n e r a t o r C e r t i f i c a t io n  ( P l ease r e a d a n d c e r t i f y b y s ign a t u r e b e l o w ) 

F O R W M U S E O N L Y 

   Shall n ot co  n tain f  r ee liqu  i d 

   Ship m e n t m ust be sc  h e d uled i  n to disposal f acility 

   App r oval N umber m ust accompa  n y each ship  m e n t 

   W aste M anifest m ust accompa  n y load  

©2008 W aste M a n a g e m e n t,  I n c . P a g e 2 o f 2  

WM A ut h orizat i on N a m e / Title: __________________________________________________________  Date:  ___________________  

State A ut h orizat i on (if Requi  r ed): ________________________________________________________  Date:  ___________________  

1 .  I s  t h i s a U S E P A (4 0 C F R P a rt 2 6 1 ) / S t a t e haz a r d o u s  w a st e ?  If  y e s , c o n t a c t  y o u r  s a l e s r e p r e s e n t a t i v e .   Y es      N o 
2 .  I s  t h i s  w a s t e i n c l u d e d i n o n e  or m o r e o f  c a t e g o r i e s b e l o w ( C h e c k a ll  t h a t a p p l y ) ? I f  y e s , a t t ac h    s upp o r t i n g d oc u m e n t a t i o n .   Y e s      N o 
      D e l i s t e d H az a r d o u s W a s t e   E x c l u d e d W a s t e s Un d e r  4 0 C F R 26 1 . 4 
     T r e a t e d H az a r d o u s W as t e De b r i s   T r e a t e d Ch a r a c t e ris t i c H a z a r d o u s W a s t e 
3 .  I s  t h e w a s t e f r o m a F e d e r a l  ( 4 0 CF R 30 0 ,  A pp e n d ix  B ) o r sta t e m a n d a t e d c l e a n - up ? I f  y e s ,  s e e i n st r u c t i o n s .   Y es      N o 
4 .  Do e s  t h e w a s t e r e p r e s e n t e d  by  t h i s  w a s t e p r o f i le  s h e e t c o n t a i n r a d i o a c t i v e m a t e r i a l ?   Y es      N o 

a . I f y e s , i s d i s p o s a l r e g u l a t e d b y  t h e N u c l e ar R e g u la t o ry C o m m i s s i o n ?   Y e s      N o 
b . I f y e s , i s d i s p o s a l r eg u l a t e d b y a  S t a t e A g e n c y f o r r a d i oa c t i v e w a s t e / N O R M ?   Y e s      N o 

5 .  Do e s  t h e w a s t e r e p r e s e n t e d  by  t h i s  w a s t e p r o f i le  s h e e t c o n t a i n c o n c e n t r a t i o n s o f r eg u l a t e d P o l y c h l o r i n a t e d Bi p h e n yls (PC B s ) ?   Y e s      N o 
a . I f y e s , i s d i s p o s a l r e g u l a t e d u n d er T S C A ?   Y e s      N o 

6 .  Do e s  t h e w a s t e c o n t a i n u n t r e a t e d , r eg u la t e d , m e d i c al o r i n f e c t i o u s  w a s t e ?   Y e s      N o 
7 .  Do e s  t h e w a s t e c o n t a i n a s b e s t o s?         Y e s      N o I f Y e s ,   F r i a b le      N o n F r i a b l e 

8.  Is this profile for remediation waste from a facility that is a major source of Hazardous Air Pollutants (Site Remediation  NESHAP, 

        40 CFR 63 subpart GGGGG)?              Yes      No  

            If yes, does the waste contain <500 ppmw VOHAPs at the point of determination?      Yes      No  

M a n a g e m e n t Facility P  r ecaut i o n s , Spec  i al H a n dli n g P  r oce d u r es or Limitat  i on 

on app  r oval: ______________________________________________________  

_________________________________________________________________ 

_________________________________________________________________ 

App r oval Decis  i on:    App r oved    N ot App  r oved 

W aste App  r oval Expi  r at i on Date:  ____________________________  

M a n a g e m e n t M et h od:    La n dfill    B i o r e m ed i at i on 

   N on-haza r d ous sol  i dif i cat i on    Ot h er: ______________________  
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TABLE 18-1
PAOC L Surface Soil Detection and Exceedance Results
Preliminary Assessment/Site Inspection Report
12 Consent Order Sites and 8 PI/PAOC Sites
Vieques, Puerto Rico

Station ID

Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

Acetone 800 1,400,000 -- -- 10 U 10 U 4 J 10 U 12 U

Semi-volatile Organic Compounds (UG/KG)

Acetophenone -- 780,000 -- -- 120 J 360 U 340 U 370 U 350 UJ

Benzo(a)anthracene 80 620 -- -- 76 J 360 U 340 U 370 U 350 UJ

Benzo(a)pyrene 400 62 100 -- 73 J 360 U 340 U 370 U 350 UJ

Benzo(k)fluoranthene 2,000 6,200 -- -- 74 J 360 U 340 U 370 U 350 UJ

Chrysene 8,000 62,000 -- -- 78 J 360 U 340 U 370 U 350 UJ

Fluoranthene 210,000 230,000 100 -- 120 J 74 J 340 U 110 J 350 UJ

Pyrene 210,000 230,000 100 -- 120 J 360 U 340 U 110 J 350 UJ

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD 800 2,400 10 -- 6 JN 24 17 U 3.7 JN 940 J

4,4'-DDE 3,000 1,700 10 -- 930 1,400 3,400 670 J 2,300

4,4'-DDT 2,000 1,700 10 -- 910 2,800 530 300 J 67,000

Dieldrin 0.2 30 0.5 -- 3.5 U 3.6 U 17 U 0.79 J 350 U

Endrin 50 1,800 0.04 -- 0.78 J 3.6 U 17 U 3.7 UJ 350 U

Total Metals (MG/KG)

Aluminum 55,000 7,600 -- 35,000 8,630 9,080 10,800 8,740 8,990

Antimony 0.3 3.1 78 3.6 0.7 J 0.69 J 0.76 J 0.58 J 0.81 J

Arsenic 1 0.39 18 1.6 0.5 J 0.43 J 1 U 1.1 U 0.46 J

Barium 82 1,600 330 147 70.7 86.1 57.7 95.6 70.9

Calcium -- -- -- 8,840 34,100 J 52,200 J 16,600 16,300 38,700

Chromium 2 210 0.4 72 4.7 5.5 15.3 5.7 6.1

Cobalt 33 140 13 15.8 6.6 7.1 10 11.6 7.1

Copper 46 310 70 65.5 67.2 70.2 52.3 50.4 62.8

Cyanide -- 120 1 0.89 2.7 U 0.21 J 2.5 U 2.8 U 2.6 U

Iron 276 2,300 -- 38,100 13,300 14,700 18,500 14,400 14,500

Lead 14 400 120 5.4 36.4 38 10.7 11.5 14.9

Magnesium -- -- -- 3,710 4,250 4,760 6,710 4,550 5,620

Manganese 57 180 220 1,630 368 418 464 699 423

Nickel 7 160 38 22.2 4.3 U 4.4 U 5.9 5.6 4.2 U

Potassium -- -- -- 5,270 1,030 J 1,200 J 1,230 J 698 J 941 J

Selenium 0.3 39 0.52 0.51 0.54 J 0.74 J 0.77 J 0.81 J 0.79 J

Vanadium 300 7.8 2 144 34.1 41.7 48.4 37.7 36.9

Zinc 620 2,300 120 32 258 215 90 48.4 53.8

Notes:

     mg/Kg - Milligrams per Kilogram

     ug/Kg - Micrograms per Kilogram

     J - Analyte present; reported value may or may not be accurate or precise

     JN - Qualitative identification questionable due to poor resolution.  Analyte presumptively present at approximate quantity

     U - Analyte not detected

     UJ - Analyte not detected; quantitation limit may be inaccurate or imprecise

Human health, ecological, and leaching screening values are those provided in the Master QAPP (CH2M HILL, 2007a), and listed below (as modified by Table 1-1)

Region IX SSL - DAF 1 values from EPA Soil Screening Guidance: Users Guide (EPA, 1996)

Vieques HHRA SO - Screening values from the October 2004 EPA Region IX Preliminary Remediation Goals (PRGs) (EPA, 2004)

Vieques Eco SO - Screening values for compounds (4,4'-DDD, 4,4'-DDE, 4,4'-DDT, dieldrin, endrin, cyanide) (MHSPE, 2000)

Vieques Eco SO - Screening values for compounds (chromium, copper) (Efroymson, Will, and Suter, 1997)

Vieques Eco SO - Screening values for compounds (benzo(a)pyrene, fluoranthene, pyrene) (Beyer, 1990)

Vieques Eco SO - Screening values for compounds (nickel, selenium, silver, vanadium, zinc) (Efroymson, et al., 1997)

Vieques Eco SO - Screening values for compounds (antimony, arsenic, barium, cobalt, lead) (EPA, 2005b)

-- Not part of background data set

-- Regulatory standard not promulgated

     Exceeds Background and Eco Criteria

     Exceeds Background, HHRA, and Eco Criteria

 Exceeds Background and DAF 1 Criteria

 Exceeds Background, Eco, and DAF 1 Criteria

     Exceeds Background, HHRA, Eco, DAF 1 Criteria

     Exceeds Background and HHRA criteria

EPAL-SO04

EPAL-SS04-0001

03/08/06

EPAL-SS01P-0002

02/27/06

EPAL-SO02

EPAL-SS02-0001

03/08/06

EPAL-SO01

EPAL-SS01-0002

Region IX 
SSLs - 
DAF 1

EPAL-SO03

EPAL-SS03-0002

02/27/06

Vieques (East) 
Background Zone 

KTd SS

Vieques 
Eco SO

Vieques 
HHRA SO

02/27/06

1 of 1



TABLE 18-2
PAOC L Subsurface Detection and Exceedance Results
Preliminary Assessment/Site Inspection Report
12 Consent Order Sites and 8 PI/PAOC Sites
Vieques, Puerto Rico

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)

No Detections

Semi-volatile Organic Compounds (UG/KG)

No Detections

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDE 3,000 1,700 -- 2.3 J 330 250 100

4,4'-DDT 2,000 1,700 -- 1.2 J 180 25 12

Endosulfan I 900 37,000 -- 1.9 UJ 1.9 1.8 U 1.9 U

Total Metals (MG/KG)

Aluminum 55,000 7,600 35,000 19,400 10,100 9,380 10,300

Antimony 0.3 3.1 3.3 0.71 J 0.74 J 0.4 J 0.62 J

Arsenic 1 0.39 1.6 1.1 U 0.79 J 0.53 J 0.79 J

Barium 82 1,600 147 60.2 106 70.2 96.5

Beryllium 3 15 0.27 0.15 J 0.55 U 0.54 U 0.031 J

Cadmium 0.4 3.7 2.24 0.57 U 0.55 U 0.54 U 0.17 J

Calcium -- -- 8,840 3,640 76,900 51,600 86,000

Chromium 2 210 72 5.2 10.3 8.8 4.7

Cobalt 33 140 15.8 7.3 6.4 6.4 6.7

Copper 46 310 65.5 37 40.8 45 49.9

Iron 276 2,300 38,100 21,200 14,500 13,100 13,900

Lead 14 400 3.34 1.3 79.4 16.5 51.9

Magnesium -- -- 3,710 2,880 4,690 4,600 5,660

Manganese 57 180 1,630 367 339 351 391

Nickel 7 160 22.2 2.6 J 5.5 5.8 4.5 U

Potassium -- -- 2,000 2,620 J 2,150 J 1,960 J 1,950 J

Selenium 0.3 39 0.51 0.68 J 0.43 J 3.8 U 0.58 J

Sodium -- -- 2,250 567 U 801 541 U 706

Vanadium 300 7.8 144 66.6 39.4 35.9 35.9

Zinc 620 2,300 32 21.5 90.6 62.7 289

Notes:

     mg/Kg - Milligrams per Kilogram

     ug/Kg - Micrograms per Kilogram

     J - Analyte present; reported value may or may not be accurate or precise

     U - Analyte not detected

     UJ - Analyte not detected; quantitation limit may be inaccurate or imprecise

Human health, ecological, and leaching screening values are those provided in the Master QAPP (CH2M HILL, 2007a), and listed below (as modified by Table 1-1)

Region IX SSL - DAF 1 values from EPA Soil Screening Guidance: Users Guide (EPA, 1996)

Vieques HHRA SO - Screening values from the October 2004 EPA Region IX Preliminary Remediation Goals (PRGs) (EPA, 2004)

-- Not part of background data set

-- Regulatory standard not promulgated

 Exceeds Background and DAF 1 Criteria

Vieques (East) 
Background 
Zone KTd SB

Vieques 
HHRA SO

EPAL-SO01

EPAL-SB01-0204

02/27/06

Region IX 
SSLs - 
DAF 1

EPAL-SO04

EPAL-SB04-0204

03/08/06

EPAL-SO02

EPAL-SB02-0406

03/08/06

EPAL-SO03

EPAL-SB03-0406

03/08/06

1 of 1



































































Appendix J.3 
PAOC P 





Appendix J.4 
PAOC X 
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C. W aste Stream Inf o r mati o n 

A . W aste Generator F acility Inf o r mation  ( m ust r e f lect location of w aste g eneratio n / o r igi n ) 

Requested Disposal Facility _________________________________  Profile N umber

Renewal f or Profile N umber __________________  W aste Approval Expiration Date ___________________________

1.  Generator N ame: ________________________________________________________________________________________________

2.  Site Add ress: _______________________________________

3.  City/ZIP: ___________________________________________

4.  State: _____________________________________________

5.  County: ____________________________________________

6.  Contact N ame/Title: _________________________________

B. Customer Inf o r matio n same as a b o ve   P. O . N umber: ____________________ ________________________________

1.  Customer N ame: ___________________________________

2.  Billing Add ress: ___________________________________

3.  City, State and ZIP: ________________________________

4.  Contact N ame: ____________________________________

5.  Contact Email: ____________________________________

1.  DESCRIPTION

2.  ESTIMATED QUANTITY OF W ASTE AND SHIPPING INFORMATION

     a.

b.  Estimated Annual Quantity: ___________ Tons Cubic Y ards Drums Gallons Other (specify):  _____________

c.  Shipping Frequency: ______________________  U nits per Month  Quarter Year  One Time  Other

d. I s this a U.S. Department o f T ransportation (USDOT) H azardous M aterial? (If yes, answer e .) Yes No

e. U SDOT Shipping Description (if applicable): ________________________________________________________________________ 

3. S AFETY REQUIREMENTS (Handling, PPE, etc.): _________________________________________________________________________ 

7.  Email Add ress: ___________________________________________

10. NAICS Code: ____________________________________________

11. Generator U SEPA ID #: ____________________________________

12. State ID# (if applicable): __________________________________

6.  Phone: ______________________  F AX: ________________________

7. T ransporter N ame: ___________________________________________

8. T ransporter ID # (if appl.): ____________________________________

9. T ransporter Add ress: _________________________________________

10. City, State and ZIP: __________________________________________

1. ___________________________________________________________________________________________________________
2. ___________________________________________________________________________________________________________
3. ___________________________________________________________________________________________________________
4. ___________________________________________________________________________________________________________
5. ___________________________________________________________________________________________________________
6. ___________________________________________________________________________________________________________

Constituents (Total Composition M ust be > 100%)

a.  Common W aste N ame: _________________________________________________________________________________________
State Waste Code(s): _________________________________________________________________________________________

b.  Describe Process Generating W aste or Source o f Contamination:

c. T ypical Color(s): ______________________________________________________________________________________________

d.  Strong Odor? Yes No   Describe: ________________________________________________________________________

e.  Physical State at 70°F:   Solid   Liquid Powder   Semi-Solid or Slud ge   Other: _________________________

f.   Layers?   Single layer Multi- layer  NA

g. W ater Reactive? Yes No     If Y es, Describe: _____________________________________________________________ 

h.  Free Liquid Range (%): _______ to _______  NA(solid)

i.   pH Range:   <2   2.1-12.4 >12.5   NA(solid) Actual: ____________

j. Liqu id Flash P oint:   < 140°F  > 140°F   NA(solid) Actual: ____________ 
k.  Flammable Solid: Yes No
l.  Physical Constituents: List all constituents o f waste stream - (e.g. Soil 0-80%, W ood 0-20%):   (See A ttached)

8.  Phone: ______________________  9. FAX: ___ _____________________

Upper RangeLower Range Unit of MeasureUnit of Measure

One Time Event       Base       Repeat Event



May 2008

C e r t i f i c a t i o n  S i g n a t u r e : _______________ _ _ _ _____ _ _ _ _____ _ _ _____ _ T i t l e : _______________________ _ _ ___ _ _ ____ _ _ ________ _ _ _____ _ _ 

Co m p a n y N a m e : _______________ _ _ _ _____ _ _ _ _____ _ _ ______ _ _ ___ _ N a m e  (Pr i n t ) : _______________________ _ _ ___ _ _ _________ _ _ ____ _ 

D a t e : _________________ _ _ __ _ _ __ _ _ __ _ _ _ _ _ ___ _ _ _ _ _ ______ _ _ __ _ 

B y  s i gn i n g t h i s  G e n e r a t o r ’ s W a s t e P r o f i le S h e e t, I h e r e b y c er t i fy t h a t a l l : 
1 .  I n f o r m a t i o n s u b m i t t e d i n  t h i s p r o f i le a n d  all a t t a c h e d d oc u m e n ts c o n t ai n  t r u e a n d acc u r a t e d e s c r i p t i o n s o f  t h e w a s t e m a t e r i a l ; 
2 .  R e l e v a n t i n f o r m a t i o n w i t h i n t h e p o s s e s s i o n o f  t h e G e n e r a t o r r e g a r d i n g k n o w n o r  s u s pe c t e d haz a r d s p e r t ain i n g t o t h i s was t e h as b e e n 
     d i s c l o s e d t o W M/ t h e C o n t r a c tor ; 
3 .  A n a ly t i c a l d a t a a tt a c h e d p e r t a i n i n g t o t h e p r o f i l e d w a s t e w a s d e r i v e d f r o m tes t i n g a r e p r e s e n t a t i v e s a m p l e i n acc o r d a n c e  w i t h 
    4 0 CF R 26 1 . 20(c ) o r e q u i v a l e n t  r u les;  a n d 
4 .  Ch a n g e s  t h a t occ u r i n t h e ch a r a c t e r o f  t h e w a ste ( i . e . c h a n g e s i n t h e p r oc e ss o r n e w a n a ly t i c a l ) w i ll b e i d e n t i f i e d b y  t h e G e n e r a t o r 
     a n d d i s c l o s e d t o W M ( a n d t h e C o n t r a ctor i f a p p l i ca b l e ) p r i o r  t o p r o v i d i n g t h e w a s t e t o W M ( a n d t h e C o n t r a c t o r i f ap p l i ca b l e ) . 
5 .  C h e c k a ll  t h a t ap p l y : 
            A t t a c h e d a n a ly t i c a l  p e rt a i n s  t o t h e w a s t e . I d e n tify  l ab o r a t o ry & s a m p l e I D # ’ s a n d p a r a m e t e rs  t e s t e d : 
           ___________ _ _ __ _ _ __ _ _ __ _ _ _ _ _ ___ _ _ _ _ _ ___ _ _ _ _ _ ____ _ _ _______ _ _ _______________________________ _ _ _ # P a g es: _________ _ _ 
            O n ly  t h e a n a ly s e s i d e n t i f i e d o n t h e  at t ac h m e n t p e r t ai n t o t h e  was t e ( i d e n t i fy b y  l a b o r a t o ry & s a m p l e I D # ’ s a n d p a r a m e t e rs  t e st e d ) . 
          A t t ac h m e n t # :   _ __ _ _ __ _ _ __________________________________________________________________________________________ _ _ _ 
            A d d i t i o n a l i n f o r m a t i o n n e c e s s a ry to ch a r a c t e r i z e t h e p r o fi l e d w a s t e h a s b e e n a t t a c h e d ( o t h e r  t ha n a n a ly t i c a l ) . 
          I n d i c a t e t h e n u m b er o f a t t a c h e d p a g e s:  _ _ _ _ ___ _ _ _ _ _ _ 
            I a m a n a g e n t  s i g n i n g o n b e half o f  t h e G e n e r a t o r ,  a n d t h e d e l e g a t i o n o f a u t h o r i ty  t o m e f r o m  t h e G e n e r a t o r f o r  t h is  s i g n a t u r e  i s 
          a v a i l a b l e upo n r e q u es t . 
            B y  G e n e r a t o r p r o c ess  k n o w l e d g e ,  t h e f o l l o w i n g w a ste i s n o t a  l i s t e d  was t e a n d  is b e l o w a ll T C L P r eg u l a t o ry  l i m i t s . 

D .  R e gul a t o r y  Sta t u s ( P l ease c h e c k a pp r o p r i ate r e s po n se s ) 

E .  G e n e r a t o r C e r t i f i c a t io n  ( P l ease r e a d a n d c e r t i f y b y s ign a t u r e b e l o w ) 

F O R W M U S E O N L Y 

   Shall n ot co  n tain f  r ee liqu  i d 

   Ship m e n t m ust be sc  h e d uled i  n to disposal f acility 

   App r oval N umber m ust accompa  n y each ship  m e n t 

   W aste M anifest m ust accompa  n y load  
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WM A ut h orizat i on N a m e / Title: __________________________________________________________  Date:  ___________________  

State A ut h orizat i on (if Requi  r ed): ________________________________________________________  Date:  ___________________  

1 .  I s  t h i s a U S E P A (4 0 C F R P a rt 2 6 1 ) / S t a t e haz a r d o u s  w a st e ?  If  y e s , c o n t a c t  y o u r  s a l e s r e p r e s e n t a t i v e .   Y es      N o 
2 .  I s  t h i s  w a s t e i n c l u d e d i n o n e  or m o r e o f  c a t e g o r i e s b e l o w ( C h e c k a ll  t h a t a p p l y ) ? I f  y e s , a t t ac h    s upp o r t i n g d oc u m e n t a t i o n .   Y e s      N o 
      D e l i s t e d H az a r d o u s W a s t e   E x c l u d e d W a s t e s Un d e r  4 0 C F R 26 1 . 4 
     T r e a t e d H az a r d o u s W as t e De b r i s   T r e a t e d Ch a r a c t e ris t i c H a z a r d o u s W a s t e 
3 .  I s  t h e w a s t e f r o m a F e d e r a l  ( 4 0 CF R 30 0 ,  A pp e n d ix  B ) o r sta t e m a n d a t e d c l e a n - up ? I f  y e s ,  s e e i n st r u c t i o n s .   Y es      N o 
4 .  Do e s  t h e w a s t e r e p r e s e n t e d  by  t h i s  w a s t e p r o f i le  s h e e t c o n t a i n r a d i o a c t i v e m a t e r i a l ?   Y es      N o 

a . I f y e s , i s d i s p o s a l r e g u l a t e d b y  t h e N u c l e ar R e g u la t o ry C o m m i s s i o n ?   Y e s      N o 
b . I f y e s , i s d i s p o s a l r eg u l a t e d b y a  S t a t e A g e n c y f o r r a d i oa c t i v e w a s t e / N O R M ?   Y e s      N o 

5 .  Do e s  t h e w a s t e r e p r e s e n t e d  by  t h i s  w a s t e p r o f i le  s h e e t c o n t a i n c o n c e n t r a t i o n s o f r eg u l a t e d P o l y c h l o r i n a t e d Bi p h e n yls (PC B s ) ?   Y e s      N o 
a . I f y e s , i s d i s p o s a l r e g u l a t e d u n d er T S C A ?   Y e s      N o 

6 .  Do e s  t h e w a s t e c o n t a i n u n t r e a t e d , r eg u la t e d , m e d i c al o r i n f e c t i o u s  w a s t e ?   Y e s      N o 
7 .  Do e s  t h e w a s t e c o n t a i n a s b e s t o s?         Y e s      N o I f Y e s ,   F r i a b le      N o n F r i a b l e 

8.  Is this profile for remediation waste from a facility that is a major source of Hazardous Air Pollutants (Site Remediation  NESHAP, 

        40 CFR 63 subpart GGGGG)?              Yes      No  

            If yes, does the waste contain <500 ppmw VOHAPs at the point of determination?      Yes      No  

M a n a g e m e n t Facility P  r ecaut i o n s , Spec  i al H a n dli n g P  r oce d u r es or Limitat  i on 

on app  r oval: ______________________________________________________  

_________________________________________________________________ 

_________________________________________________________________ 

App r oval Decis  i on:    App r oved    N ot App  r oved 

W aste App  r oval Expi  r at i on Date:  ____________________________  

M a n a g e m e n t M et h od:    La n dfill    B i o r e m ed i at i on 

   N on-haza r d ous sol  i dif i cat i on    Ot h er: ______________________  
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C. W aste Stream Inf o r mati o n 

A . W aste Generator F acility Inf o r mation  ( m ust r e f lect location of w aste g eneratio n / o r igi n ) 

Requested Disposal Facility _________________________________  Profile N umber

Renewal f or Profile N umber __________________  W aste Approval Expiration Date ___________________________

1.  Generator N ame: ________________________________________________________________________________________________

2.  Site Add ress: _______________________________________

3.  City/ZIP: ___________________________________________

4.  State: _____________________________________________

5.  County: ____________________________________________

6.  Contact N ame/Title: _________________________________

B. Customer Inf o r matio n same as a b o ve   P. O . N umber: ____________________ ________________________________

1.  Customer N ame: ___________________________________

2.  Billing Add ress: ___________________________________

3.  City, State and ZIP: ________________________________

4.  Contact N ame: ____________________________________

5.  Contact Email: ____________________________________

1.  DESCRIPTION

2.  ESTIMATED QUANTITY OF W ASTE AND SHIPPING INFORMATION

     a.

b.  Estimated Annual Quantity: ___________ Tons Cubic Y ards Drums Gallons Other (specify):  _____________

c.  Shipping Frequency: ______________________  U nits per Month  Quarter Year  One Time  Other

d. I s this a U.S. Department o f T ransportation (USDOT) H azardous M aterial? (If yes, answer e .) Yes No

e. U SDOT Shipping Description (if applicable): ________________________________________________________________________ 

3. S AFETY REQUIREMENTS (Handling, PPE, etc.): _________________________________________________________________________ 

7.  Email Add ress: ___________________________________________

10. NAICS Code: ____________________________________________

11. Generator U SEPA ID #: ____________________________________

12. State ID# (if applicable): __________________________________

6.  Phone: ______________________  F AX: ________________________

7. T ransporter N ame: ___________________________________________

8. T ransporter ID # (if appl.): ____________________________________

9. T ransporter Add ress: _________________________________________

10. City, State and ZIP: __________________________________________

1. ___________________________________________________________________________________________________________
2. ___________________________________________________________________________________________________________
3. ___________________________________________________________________________________________________________
4. ___________________________________________________________________________________________________________
5. ___________________________________________________________________________________________________________
6. ___________________________________________________________________________________________________________

Constituents (Total Composition M ust be > 100%)

a.  Common W aste N ame: _________________________________________________________________________________________
State Waste Code(s): _________________________________________________________________________________________

b.  Describe Process Generating W aste or Source o f Contamination:

c. T ypical Color(s): ______________________________________________________________________________________________

d.  Strong Odor? Yes No   Describe: ________________________________________________________________________

e.  Physical State at 70°F:   Solid   Liquid Powder   Semi-Solid or Slud ge   Other: _________________________

f.   Layers?   Single layer Multi- layer  NA

g. W ater Reactive? Yes No     If Y es, Describe: _____________________________________________________________ 

h.  Free Liquid Range (%): _______ to _______  NA(solid)

i.   pH Range:   <2   2.1-12.4 >12.5   NA(solid) Actual: ____________

j. Liqu id Flash P oint:   < 140°F  > 140°F   NA(solid) Actual: ____________ 
k.  Flammable Solid: Yes No
l.  Physical Constituents: List all constituents o f waste stream - (e.g. Soil 0-80%, W ood 0-20%):   (See A ttached)

8.  Phone: ______________________  9. FAX: ___ _____________________

Upper RangeLower Range Unit of MeasureUnit of Measure

One Time Event       Base       Repeat Event
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C e r t i f i c a t i o n  S i g n a t u r e : _______________ _ _ _ _____ _ _ _ _____ _ _ _____ _ T i t l e : _______________________ _ _ ___ _ _ ____ _ _ ________ _ _ _____ _ _ 

Co m p a n y N a m e : _______________ _ _ _ _____ _ _ _ _____ _ _ ______ _ _ ___ _ N a m e  (Pr i n t ) : _______________________ _ _ ___ _ _ _________ _ _ ____ _ 

D a t e : _________________ _ _ __ _ _ __ _ _ __ _ _ _ _ _ ___ _ _ _ _ _ ______ _ _ __ _ 

B y  s i gn i n g t h i s  G e n e r a t o r ’ s W a s t e P r o f i le S h e e t, I h e r e b y c er t i fy t h a t a l l : 
1 .  I n f o r m a t i o n s u b m i t t e d i n  t h i s p r o f i le a n d  all a t t a c h e d d oc u m e n ts c o n t ai n  t r u e a n d acc u r a t e d e s c r i p t i o n s o f  t h e w a s t e m a t e r i a l ; 
2 .  R e l e v a n t i n f o r m a t i o n w i t h i n t h e p o s s e s s i o n o f  t h e G e n e r a t o r r e g a r d i n g k n o w n o r  s u s pe c t e d haz a r d s p e r t ain i n g t o t h i s was t e h as b e e n 
     d i s c l o s e d t o W M/ t h e C o n t r a c tor ; 
3 .  A n a ly t i c a l d a t a a tt a c h e d p e r t a i n i n g t o t h e p r o f i l e d w a s t e w a s d e r i v e d f r o m tes t i n g a r e p r e s e n t a t i v e s a m p l e i n acc o r d a n c e  w i t h 
    4 0 CF R 26 1 . 20(c ) o r e q u i v a l e n t  r u les;  a n d 
4 .  Ch a n g e s  t h a t occ u r i n t h e ch a r a c t e r o f  t h e w a ste ( i . e . c h a n g e s i n t h e p r oc e ss o r n e w a n a ly t i c a l ) w i ll b e i d e n t i f i e d b y  t h e G e n e r a t o r 
     a n d d i s c l o s e d t o W M ( a n d t h e C o n t r a ctor i f a p p l i ca b l e ) p r i o r  t o p r o v i d i n g t h e w a s t e t o W M ( a n d t h e C o n t r a c t o r i f ap p l i ca b l e ) . 
5 .  C h e c k a ll  t h a t ap p l y : 
            A t t a c h e d a n a ly t i c a l  p e rt a i n s  t o t h e w a s t e . I d e n tify  l ab o r a t o ry & s a m p l e I D # ’ s a n d p a r a m e t e rs  t e s t e d : 
           ___________ _ _ __ _ _ __ _ _ __ _ _ _ _ _ ___ _ _ _ _ _ ___ _ _ _ _ _ ____ _ _ _______ _ _ _______________________________ _ _ _ # P a g es: _________ _ _ 
            O n ly  t h e a n a ly s e s i d e n t i f i e d o n t h e  at t ac h m e n t p e r t ai n t o t h e  was t e ( i d e n t i fy b y  l a b o r a t o ry & s a m p l e I D # ’ s a n d p a r a m e t e rs  t e st e d ) . 
          A t t ac h m e n t # :   _ __ _ _ __ _ _ __________________________________________________________________________________________ _ _ _ 
            A d d i t i o n a l i n f o r m a t i o n n e c e s s a ry to ch a r a c t e r i z e t h e p r o fi l e d w a s t e h a s b e e n a t t a c h e d ( o t h e r  t ha n a n a ly t i c a l ) . 
          I n d i c a t e t h e n u m b er o f a t t a c h e d p a g e s:  _ _ _ _ ___ _ _ _ _ _ _ 
            I a m a n a g e n t  s i g n i n g o n b e half o f  t h e G e n e r a t o r ,  a n d t h e d e l e g a t i o n o f a u t h o r i ty  t o m e f r o m  t h e G e n e r a t o r f o r  t h is  s i g n a t u r e  i s 
          a v a i l a b l e upo n r e q u es t . 
            B y  G e n e r a t o r p r o c ess  k n o w l e d g e ,  t h e f o l l o w i n g w a ste i s n o t a  l i s t e d  was t e a n d  is b e l o w a ll T C L P r eg u l a t o ry  l i m i t s . 

D .  R e gul a t o r y  Sta t u s ( P l ease c h e c k a pp r o p r i ate r e s po n se s ) 

E .  G e n e r a t o r C e r t i f i c a t io n  ( P l ease r e a d a n d c e r t i f y b y s ign a t u r e b e l o w ) 

F O R W M U S E O N L Y 

   Shall n ot co  n tain f  r ee liqu  i d 

   Ship m e n t m ust be sc  h e d uled i  n to disposal f acility 

   App r oval N umber m ust accompa  n y each ship  m e n t 

   W aste M anifest m ust accompa  n y load  
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WM A ut h orizat i on N a m e / Title: __________________________________________________________  Date:  ___________________  

State A ut h orizat i on (if Requi  r ed): ________________________________________________________  Date:  ___________________  

1 .  I s  t h i s a U S E P A (4 0 C F R P a rt 2 6 1 ) / S t a t e haz a r d o u s  w a st e ?  If  y e s , c o n t a c t  y o u r  s a l e s r e p r e s e n t a t i v e .   Y es      N o 
2 .  I s  t h i s  w a s t e i n c l u d e d i n o n e  or m o r e o f  c a t e g o r i e s b e l o w ( C h e c k a ll  t h a t a p p l y ) ? I f  y e s , a t t ac h    s upp o r t i n g d oc u m e n t a t i o n .   Y e s      N o 
      D e l i s t e d H az a r d o u s W a s t e   E x c l u d e d W a s t e s Un d e r  4 0 C F R 26 1 . 4 
     T r e a t e d H az a r d o u s W as t e De b r i s   T r e a t e d Ch a r a c t e ris t i c H a z a r d o u s W a s t e 
3 .  I s  t h e w a s t e f r o m a F e d e r a l  ( 4 0 CF R 30 0 ,  A pp e n d ix  B ) o r sta t e m a n d a t e d c l e a n - up ? I f  y e s ,  s e e i n st r u c t i o n s .   Y es      N o 
4 .  Do e s  t h e w a s t e r e p r e s e n t e d  by  t h i s  w a s t e p r o f i le  s h e e t c o n t a i n r a d i o a c t i v e m a t e r i a l ?   Y es      N o 

a . I f y e s , i s d i s p o s a l r e g u l a t e d b y  t h e N u c l e ar R e g u la t o ry C o m m i s s i o n ?   Y e s      N o 
b . I f y e s , i s d i s p o s a l r eg u l a t e d b y a  S t a t e A g e n c y f o r r a d i oa c t i v e w a s t e / N O R M ?   Y e s      N o 

5 .  Do e s  t h e w a s t e r e p r e s e n t e d  by  t h i s  w a s t e p r o f i le  s h e e t c o n t a i n c o n c e n t r a t i o n s o f r eg u l a t e d P o l y c h l o r i n a t e d Bi p h e n yls (PC B s ) ?   Y e s      N o 
a . I f y e s , i s d i s p o s a l r e g u l a t e d u n d er T S C A ?   Y e s      N o 

6 .  Do e s  t h e w a s t e c o n t a i n u n t r e a t e d , r eg u la t e d , m e d i c al o r i n f e c t i o u s  w a s t e ?   Y e s      N o 
7 .  Do e s  t h e w a s t e c o n t a i n a s b e s t o s?         Y e s      N o I f Y e s ,   F r i a b le      N o n F r i a b l e 

8.  Is this profile for remediation waste from a facility that is a major source of Hazardous Air Pollutants (Site Remediation  NESHAP, 

        40 CFR 63 subpart GGGGG)?              Yes      No  

            If yes, does the waste contain <500 ppmw VOHAPs at the point of determination?      Yes      No  

M a n a g e m e n t Facility P  r ecaut i o n s , Spec  i al H a n dli n g P  r oce d u r es or Limitat  i on 

on app  r oval: ______________________________________________________  

_________________________________________________________________ 

_________________________________________________________________ 

App r oval Decis  i on:    App r oved    N ot App  r oved 

W aste App  r oval Expi  r at i on Date:  ____________________________  

M a n a g e m e n t M et h od:    La n dfill    B i o r e m ed i at i on 

   N on-haza r d ous sol  i dif i cat i on    Ot h er: ______________________  
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C. W aste Stream Inf o r mati o n 

A . W aste Generator F acility Inf o r mation  ( m ust r e f lect location of w aste g eneratio n / o r igi n ) 

Requested Disposal Facility _________________________________  Profile N umber

Renewal f or Profile N umber __________________  W aste Approval Expiration Date ___________________________

1.  Generator N ame: ________________________________________________________________________________________________

2.  Site Add ress: _______________________________________

3.  City/ZIP: ___________________________________________

4.  State: _____________________________________________

5.  County: ____________________________________________

6.  Contact N ame/Title: _________________________________

B. Customer Inf o r matio n same as a b o ve   P. O . N umber: ____________________ ________________________________

1.  Customer N ame: ___________________________________

2.  Billing Add ress: ___________________________________

3.  City, State and ZIP: ________________________________

4.  Contact N ame: ____________________________________

5.  Contact Email: ____________________________________

1.  DESCRIPTION

2.  ESTIMATED QUANTITY OF W ASTE AND SHIPPING INFORMATION

     a.

b.  Estimated Annual Quantity: ___________ Tons Cubic Y ards Drums Gallons Other (specify):  _____________

c.  Shipping Frequency: ______________________  U nits per Month  Quarter Year  One Time  Other

d. I s this a U.S. Department o f T ransportation (USDOT) H azardous M aterial? (If yes, answer e .) Yes No

e. U SDOT Shipping Description (if applicable): ________________________________________________________________________ 

3. S AFETY REQUIREMENTS (Handling, PPE, etc.): _________________________________________________________________________ 

7.  Email Add ress: ___________________________________________

10. NAICS Code: ____________________________________________

11. Generator U SEPA ID #: ____________________________________

12. State ID# (if applicable): __________________________________

6.  Phone: ______________________  F AX: ________________________

7. T ransporter N ame: ___________________________________________

8. T ransporter ID # (if appl.): ____________________________________

9. T ransporter Add ress: _________________________________________

10. City, State and ZIP: __________________________________________

1. ___________________________________________________________________________________________________________
2. ___________________________________________________________________________________________________________
3. ___________________________________________________________________________________________________________
4. ___________________________________________________________________________________________________________
5. ___________________________________________________________________________________________________________
6. ___________________________________________________________________________________________________________

Constituents (Total Composition M ust be > 100%)

a.  Common W aste N ame: _________________________________________________________________________________________
State Waste Code(s): _________________________________________________________________________________________

b.  Describe Process Generating W aste or Source o f Contamination:

c. T ypical Color(s): ______________________________________________________________________________________________

d.  Strong Odor? Yes No   Describe: ________________________________________________________________________

e.  Physical State at 70°F:   Solid   Liquid Powder   Semi-Solid or Slud ge   Other: _________________________

f.   Layers?   Single layer Multi- layer  NA

g. W ater Reactive? Yes No     If Y es, Describe: _____________________________________________________________ 

h.  Free Liquid Range (%): _______ to _______  NA(solid)

i.   pH Range:   <2   2.1-12.4 >12.5   NA(solid) Actual: ____________

j. Liqu id Flash P oint:   < 140°F  > 140°F   NA(solid) Actual: ____________ 
k.  Flammable Solid: Yes No
l.  Physical Constituents: List all constituents o f waste stream - (e.g. Soil 0-80%, W ood 0-20%):   (See A ttached)

8.  Phone: ______________________  9. FAX: ___ _____________________

Upper RangeLower Range Unit of MeasureUnit of Measure

One Time Event       Base       Repeat Event
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C e r t i f i c a t i o n  S i g n a t u r e : _______________ _ _ _ _____ _ _ _ _____ _ _ _____ _ T i t l e : _______________________ _ _ ___ _ _ ____ _ _ ________ _ _ _____ _ _ 

Co m p a n y N a m e : _______________ _ _ _ _____ _ _ _ _____ _ _ ______ _ _ ___ _ N a m e  (Pr i n t ) : _______________________ _ _ ___ _ _ _________ _ _ ____ _ 

D a t e : _________________ _ _ __ _ _ __ _ _ __ _ _ _ _ _ ___ _ _ _ _ _ ______ _ _ __ _ 

B y  s i gn i n g t h i s  G e n e r a t o r ’ s W a s t e P r o f i le S h e e t, I h e r e b y c er t i fy t h a t a l l : 
1 .  I n f o r m a t i o n s u b m i t t e d i n  t h i s p r o f i le a n d  all a t t a c h e d d oc u m e n ts c o n t ai n  t r u e a n d acc u r a t e d e s c r i p t i o n s o f  t h e w a s t e m a t e r i a l ; 
2 .  R e l e v a n t i n f o r m a t i o n w i t h i n t h e p o s s e s s i o n o f  t h e G e n e r a t o r r e g a r d i n g k n o w n o r  s u s pe c t e d haz a r d s p e r t ain i n g t o t h i s was t e h as b e e n 
     d i s c l o s e d t o W M/ t h e C o n t r a c tor ; 
3 .  A n a ly t i c a l d a t a a tt a c h e d p e r t a i n i n g t o t h e p r o f i l e d w a s t e w a s d e r i v e d f r o m tes t i n g a r e p r e s e n t a t i v e s a m p l e i n acc o r d a n c e  w i t h 
    4 0 CF R 26 1 . 20(c ) o r e q u i v a l e n t  r u les;  a n d 
4 .  Ch a n g e s  t h a t occ u r i n t h e ch a r a c t e r o f  t h e w a ste ( i . e . c h a n g e s i n t h e p r oc e ss o r n e w a n a ly t i c a l ) w i ll b e i d e n t i f i e d b y  t h e G e n e r a t o r 
     a n d d i s c l o s e d t o W M ( a n d t h e C o n t r a ctor i f a p p l i ca b l e ) p r i o r  t o p r o v i d i n g t h e w a s t e t o W M ( a n d t h e C o n t r a c t o r i f ap p l i ca b l e ) . 
5 .  C h e c k a ll  t h a t ap p l y : 
            A t t a c h e d a n a ly t i c a l  p e rt a i n s  t o t h e w a s t e . I d e n tify  l ab o r a t o ry & s a m p l e I D # ’ s a n d p a r a m e t e rs  t e s t e d : 
           ___________ _ _ __ _ _ __ _ _ __ _ _ _ _ _ ___ _ _ _ _ _ ___ _ _ _ _ _ ____ _ _ _______ _ _ _______________________________ _ _ _ # P a g es: _________ _ _ 
            O n ly  t h e a n a ly s e s i d e n t i f i e d o n t h e  at t ac h m e n t p e r t ai n t o t h e  was t e ( i d e n t i fy b y  l a b o r a t o ry & s a m p l e I D # ’ s a n d p a r a m e t e rs  t e st e d ) . 
          A t t ac h m e n t # :   _ __ _ _ __ _ _ __________________________________________________________________________________________ _ _ _ 
            A d d i t i o n a l i n f o r m a t i o n n e c e s s a ry to ch a r a c t e r i z e t h e p r o fi l e d w a s t e h a s b e e n a t t a c h e d ( o t h e r  t ha n a n a ly t i c a l ) . 
          I n d i c a t e t h e n u m b er o f a t t a c h e d p a g e s:  _ _ _ _ ___ _ _ _ _ _ _ 
            I a m a n a g e n t  s i g n i n g o n b e half o f  t h e G e n e r a t o r ,  a n d t h e d e l e g a t i o n o f a u t h o r i ty  t o m e f r o m  t h e G e n e r a t o r f o r  t h is  s i g n a t u r e  i s 
          a v a i l a b l e upo n r e q u es t . 
            B y  G e n e r a t o r p r o c ess  k n o w l e d g e ,  t h e f o l l o w i n g w a ste i s n o t a  l i s t e d  was t e a n d  is b e l o w a ll T C L P r eg u l a t o ry  l i m i t s . 

D .  R e gul a t o r y  Sta t u s ( P l ease c h e c k a pp r o p r i ate r e s po n se s ) 

E .  G e n e r a t o r C e r t i f i c a t io n  ( P l ease r e a d a n d c e r t i f y b y s ign a t u r e b e l o w ) 

F O R W M U S E O N L Y 

   Shall n ot co  n tain f  r ee liqu  i d 

   Ship m e n t m ust be sc  h e d uled i  n to disposal f acility 

   App r oval N umber m ust accompa  n y each ship  m e n t 

   W aste M anifest m ust accompa  n y load  

©2008 W aste M a n a g e m e n t,  I n c . P a g e 2 o f 2  

WM A ut h orizat i on N a m e / Title: __________________________________________________________  Date:  ___________________  

State A ut h orizat i on (if Requi  r ed): ________________________________________________________  Date:  ___________________  

1 .  I s  t h i s a U S E P A (4 0 C F R P a rt 2 6 1 ) / S t a t e haz a r d o u s  w a st e ?  If  y e s , c o n t a c t  y o u r  s a l e s r e p r e s e n t a t i v e .   Y es      N o 
2 .  I s  t h i s  w a s t e i n c l u d e d i n o n e  or m o r e o f  c a t e g o r i e s b e l o w ( C h e c k a ll  t h a t a p p l y ) ? I f  y e s , a t t ac h    s upp o r t i n g d oc u m e n t a t i o n .   Y e s      N o 
      D e l i s t e d H az a r d o u s W a s t e   E x c l u d e d W a s t e s Un d e r  4 0 C F R 26 1 . 4 
     T r e a t e d H az a r d o u s W as t e De b r i s   T r e a t e d Ch a r a c t e ris t i c H a z a r d o u s W a s t e 
3 .  I s  t h e w a s t e f r o m a F e d e r a l  ( 4 0 CF R 30 0 ,  A pp e n d ix  B ) o r sta t e m a n d a t e d c l e a n - up ? I f  y e s ,  s e e i n st r u c t i o n s .   Y es      N o 
4 .  Do e s  t h e w a s t e r e p r e s e n t e d  by  t h i s  w a s t e p r o f i le  s h e e t c o n t a i n r a d i o a c t i v e m a t e r i a l ?   Y es      N o 

a . I f y e s , i s d i s p o s a l r e g u l a t e d b y  t h e N u c l e ar R e g u la t o ry C o m m i s s i o n ?   Y e s      N o 
b . I f y e s , i s d i s p o s a l r eg u l a t e d b y a  S t a t e A g e n c y f o r r a d i oa c t i v e w a s t e / N O R M ?   Y e s      N o 

5 .  Do e s  t h e w a s t e r e p r e s e n t e d  by  t h i s  w a s t e p r o f i le  s h e e t c o n t a i n c o n c e n t r a t i o n s o f r eg u l a t e d P o l y c h l o r i n a t e d Bi p h e n yls (PC B s ) ?   Y e s      N o 
a . I f y e s , i s d i s p o s a l r e g u l a t e d u n d er T S C A ?   Y e s      N o 

6 .  Do e s  t h e w a s t e c o n t a i n u n t r e a t e d , r eg u la t e d , m e d i c al o r i n f e c t i o u s  w a s t e ?   Y e s      N o 
7 .  Do e s  t h e w a s t e c o n t a i n a s b e s t o s?         Y e s      N o I f Y e s ,   F r i a b le      N o n F r i a b l e 

8.  Is this profile for remediation waste from a facility that is a major source of Hazardous Air Pollutants (Site Remediation  NESHAP, 

        40 CFR 63 subpart GGGGG)?              Yes      No  

            If yes, does the waste contain <500 ppmw VOHAPs at the point of determination?      Yes      No  

M a n a g e m e n t Facility P  r ecaut i o n s , Spec  i al H a n dli n g P  r oce d u r es or Limitat  i on 

on app  r oval: ______________________________________________________  

_________________________________________________________________ 

_________________________________________________________________ 

App r oval Decis  i on:    App r oved    N ot App  r oved 

W aste App  r oval Expi  r at i on Date:  ____________________________  

M a n a g e m e n t M et h od:    La n dfill    B i o r e m ed i at i on 

   N on-haza r d ous sol  i dif i cat i on    Ot h er: ______________________  



























Vieques East
SWMU-1

Final Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane NA 380 U 430 U 350 U 360 U NA 390 U NA 400 U NA 370 U 370 U NA 380 U
1,1,2,2-Tetrachloroethane NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) NA 380 U 430 U 350 U 360 U NA 390 U NA 400 U NA 370 U 370 U NA 380 U
1,1,2-Trichloroethane NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
1,1-Dichloroethane NA 380 U 430 U 350 U 360 U NA 390 U NA 400 U NA 370 U 370 U NA 380 U
1,1-Dichloroethene NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
1,2,3-Trichlorobenzene NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
1,2,4-Trichlorobenzene NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
1,2-Dibromo-3-chloropropane NA 440 U 510 U 410 U 420 UJ NA 450 U NA 470 U NA 440 U 440 U NA 440 U
1,2-Dibromoethane NA 380 U 430 U 350 U 360 U NA 390 U NA 400 U NA 370 U 370 U NA 380 U
1,2-Dichlorobenzene NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
1,2-Dichloroethane NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
1,2-Dichloropropane NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
1,3-Dichlorobenzene NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
1,4-Dichlorobenzene NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
2-Butanone NA 1,800 U 2,100 U 1,700 U 1,800 U NA 1,900 U NA 1,900 U NA 1,800 U 1,800 U NA 1,800 U
2-Hexanone NA 1,600 U 1,800 U 1,500 U 1,500 U NA 1,600 U NA 1,700 U NA 1,600 U 1,600 U NA 1,600 U
4-Methyl-2-pentanone NA 1,800 U 2,100 U 1,700 U 1,800 U NA 1,900 U NA 1,900 U NA 1,800 U 1,800 U NA 1,800 U
Acetone NA 2,100 U 2,400 U 1,900 U 2,000 U NA 2,100 U NA 2,200 U NA 2,000 U 2,000 U NA 2,100 U
Benzene NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
Bromochloromethane NA 380 U 430 U 350 U 360 U NA 390 U NA 400 U NA 370 U 370 U NA 380 U
Bromodichloromethane NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
Bromoform NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
Bromomethane NA 630 U 720 U 590 U 600 U NA 650 U NA 670 U NA 620 U 620 U NA 630 U
Carbon disulfide NA 380 U 430 U 350 U 360 U NA 390 U NA 400 U NA 370 U 370 U NA 380 U
Carbon tetrachloride NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
Chlorobenzene NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
Chloroethane NA 630 U 720 U 590 U 600 U NA 650 U NA 670 U NA 620 UJ 620 U NA 630 UJ
Chloroform NA 380 U 430 U 350 U 360 U NA 390 U NA 400 U NA 370 U 370 U NA 380 U
Chloromethane NA 630 U 720 U 590 U 600 U NA 650 U NA 670 U NA 620 U 620 U NA 630 U
cis-1,2-Dichloroethene NA 440 U 510 U 410 U 420 U NA 450 U NA 470 U NA 440 U 440 U NA 440 U
cis-1,3-Dichloropropene NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
Cyclohexane NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
Dibromochloromethane NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
Dichlorodifluoromethane (Freon-12) NA 630 U 720 U 590 U 600 U NA 650 U NA 670 U NA 620 UJ 620 U NA 630 UJ
Ethylbenzene NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
Isopropylbenzene NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
m- and p-Xylene NA 690 U 800 U 650 U 660 U NA 710 U NA 740 U NA 680 U 690 U NA 700 U
Methyl acetate NA 880 U 1,000 U 820 U 840 U NA 910 U NA 940 U NA 870 UJ 870 U NA 890 UJ
Methylcyclohexane NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
Methylene chloride NA 1,600 U 1,800 U 1,500 U 1,500 U NA 1,600 U NA 1,700 U NA 1,600 U 1,600 U NA 1,600 U
Methyl-tert-butyl ether (MTBE) NA 560 U 650 U 530 U 540 U NA 580 U NA 600 U NA 560 UJ 560 U NA 570 UJ
o-Xylene NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
Styrene NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
Tetrachloroethene NA 380 U 430 U 350 U 360 U NA 390 U NA 400 U NA 370 U 370 UJ NA 380 U
Toluene NA 310 U 360 U 290 U 300 U NA 320 U NA 340 U NA 310 U 310 U NA 320 U
trans-1,2-Dichloroethene NA 440 U 510 U 410 U 420 U NA 450 U NA 470 U NA 440 U 440 U NA 440 U
trans-1,3-Dichloropropene NA 440 U 510 U 410 U 420 U NA 450 U NA 470 U NA 440 U 440 U NA 440 U
Trichloroethene NA 380 U 430 U 350 U 360 U NA 390 U NA 400 U NA 370 U 370 U NA 380 U
Trichlorofluoromethane(Freon-11) NA 630 U 720 U 590 U 600 U NA 650 U NA 670 U NA 620 U 620 U NA 630 U
Vinyl chloride NA 630 U 720 U 590 U 600 U NA 650 U NA 670 U NA 620 U 620 U NA 630 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 400 U NA 430 UJ 380 UJ 360 UJ 420 U NA 360 U NA 380 U NA 360 U 370 U 370 UJ
1,2,4,5-Tetrachlorobenzene 500 U NA 530 UJ 460 UJ 440 UJ 510 U NA 440 U NA 460 U NA 440 U 460 U 460 UJ
1,4-Dioxane 210 UJ NA 220 UJ 190 UJ 180 UJ 220 U NA 180 U NA 190 U NA 180 UJ 190 U 190 UJ
2,2'-Oxybis(1-chloropropane) 400 U NA 430 U 380 U 360 U 420 U NA 360 UJ NA 380 UJ NA 360 U 370 U 370 U
2,3,4,6-Tetrachlorophenol 510 U NA 550 UJ 480 UJ 460 UJ 530 U NA 460 U NA 480 U NA 460 U 480 U 480 UJ
2,4,5-Trichlorophenol 1,000 U NA 1,100 UJ 940 UJ 900 UJ 1,000 U NA 900 U NA 930 U NA 900 U 930 U 930 UJ
2,4,6-Trichlorophenol 570 U NA 610 U 530 U 510 U 590 U NA 510 U NA 530 U NA 510 U 520 U 530 U
2,4-Dichlorophenol 550 UJ NA 590 U 510 U 490 U 570 UJ NA 490 U NA 510 U NA 490 U 510 UJ 510 U
2,4-Dimethylphenol 600 UJ NA 650 U 560 U 540 U 630 UJ NA 540 U NA 560 U NA 540 U 560 UJ 560 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

VEW01-SO01-0209

02/24/09

VEW01-SO01-0309

03/23/09

VEW01-SO02-0309

03/24/09

VEW01-SO02P-0309

03/24/09

VEW01-SO03

VEW01-SO03-0309

03/30/09

VEW01-SO04-0209

02/25/09

VEW01-SO04-0309

03/23/09

VEW01-SO05-0209

02/27/09

VEW01-SO05-0309

03/24/09

VEW01-SO06-0209

02/26/09

VEW01-SO06-0309A

03/19/09

VEW01-SO07

VEW01-SO07-0409

04/13/09

VEW01-SO08-0309

03/16/09

VEW01-SO08-0309A

03/19/09

VEW01-SO06 VEW01-SO08

U - Not detected or not detected at significantly greater than that in an associated blank.

VEW01-SO01 VEW01-SO02 VEW01-SO04 VEW01-SO05
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Vieques East
SWMU-1

Final Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

VEW01-SO01-0209

02/24/09

VEW01-SO01-0309

03/23/09

VEW01-SO02-0309

03/24/09

VEW01-SO02P-0309

03/24/09

VEW01-SO03

VEW01-SO03-0309

03/30/09

VEW01-SO04-0209

02/25/09

VEW01-SO04-0309

03/23/09

VEW01-SO05-0209

02/27/09

VEW01-SO05-0309

03/24/09

VEW01-SO06-0209

02/26/09

VEW01-SO06-0309A

03/19/09

VEW01-SO07

VEW01-SO07-0409

04/13/09

VEW01-SO08-0309

03/16/09

VEW01-SO08-0309A

03/19/09

VEW01-SO06 VEW01-SO08VEW01-SO01 VEW01-SO02 VEW01-SO04 VEW01-SO05

2,4-Dinitrophenol 1,400 U NA 1,500 U 1,300 U 1,200 U 1,400 UJ NA 1,200 U NA 1,300 U NA 1,200 U 1,300 U 1,300 U
2,4-Dinitrotoluene 120 U NA 130 U 110 U 110 U 130 U NA 110 U NA 110 U NA 110 U 110 U 110 U
2,6-Dinitrotoluene 120 U NA 130 U 110 U 110 U 130 U NA 110 U NA 110 U NA 110 U 110 U 110 U
2-Chloronaphthalene 24 UJ NA 26 UJ 23 UJ 22 UJ 25 U NA 22 U NA 23 U NA 22 UJ 23 UJ 23 UJ
2-Chlorophenol 600 U NA 650 U 560 U 540 U 620 U NA 540 UJ NA 560 UJ NA 540 U 560 U 560 U
2-Methylnaphthalene 11 J NA 26 UJ 23 UJ 5.4 J 25 U NA 22 U NA 23 U NA 22 U 23 U 23 UJ
2-Methylphenol 730 U NA 790 UJ 680 UJ 660 UJ 760 U NA 660 U NA 680 U NA 660 U 680 U 680 UJ
2-Nitroaniline 1,000 U NA 1,100 U 940 U 900 U 1,000 U NA 900 U NA 930 U NA 900 U 930 U 930 U
2-Nitrophenol 610 U NA 660 U 570 U 550 U 630 U NA 550 UJ NA 570 UJ NA 550 U 570 U 570 U
3- and 4-Methylphenol 690 U NA 740 U 640 U 610 U 710 U NA 610 U NA 640 U NA 610 U 630 U 640 U
3,3'-Dichlorobenzidine 420 U NA 450 U 390 U 370 U 430 UJ NA 370 U NA 390 U NA 370 UJ 390 UJ 390 UJ
3-Nitroaniline 1,000 U NA 1,100 U 940 U 900 U 1,000 U NA 900 U NA 930 U NA 900 U 930 U 930 U
4,6-Dinitro-2-methylphenol 1,200 U NA 1,300 U 1,200 U 1,100 U 1,300 U NA 1,100 U NA 1,200 U NA 1,100 U 1,100 U 1,100 U
4-Bromophenyl-phenylether 400 U NA 430 U 380 U 360 U 420 U NA 360 U NA 380 U NA 360 U 370 U 370 U
4-Chloro-3-methylphenol 610 U NA 650 U 570 U 540 U 630 U NA 540 U NA 570 U NA 540 U 560 U 560 U
4-Chloroaniline 440 U NA 470 U 410 U 390 U 450 U NA 390 U NA 410 U NA 390 U 400 U 400 U
4-Chlorophenyl-phenylether 400 U NA 430 UJ 380 UJ 360 UJ 420 U NA 360 UJ NA 380 UJ NA 360 U 370 UJ 370 UJ
4-Nitroaniline 1,000 U NA 1,100 U 940 U 900 U 1,000 UJ NA 900 U NA 930 U NA 900 UJ 930 U 930 U
4-Nitrophenol 1,100 UJ NA 1,200 UJ 1,000 UJ 1,000 UJ 1,200 UJ NA 1,000 U NA 1,000 U NA 1,000 U 1,000 UJ 1,000 UJ
Acenaphthene 24 UJ NA 26 UJ 23 UJ 22 UJ 25 U NA 22 U NA 23 U NA 22 U 23 U 23 UJ
Acenaphthylene 24 UJ NA 26 UJ 23 UJ 22 UJ 25 U NA 22 U NA 23 U NA 7.9 J 7.3 J 6.6 J
Acetophenone 650 U NA 700 U 610 U 580 U 680 U NA 580 U NA 610 U NA 580 U 600 U 600 U
Anthracene 24 UJ NA 26 UJ 23 UJ 22 UJ 25 U NA 22 U NA 23 U NA 22 U 1.4 J 23 UJ
Atrazine 400 U NA 430 UJ 380 UJ 360 UJ 420 U NA 360 U NA 380 U NA 360 U 370 U 370 UJ
Benzaldehyde 440 UJ NA 470 UJ 410 UJ 390 UJ 460 UJ NA 390 R NA 410 R NA 390 UJ 410 R 410 UJ
Benzo(a)anthracene 24 UJ NA 26 UJ 23 U 7.5 J 6.5 J NA 22 UJ NA 23 UJ NA 7.3 J 11 J 9 J
Benzo(a)pyrene 24 UJ NA 26 UJ 23 UJ 22 UJ 25 U NA 22 U NA 23 U NA 22 U 23 UJ 23 UJ
Benzo(b)fluoranthene 24 UJ NA 26 UJ 23 UJ 22 UJ 25 U NA 22 U NA 23 U NA 22 UJ 23 U 23 UJ
Benzo(g,h,i)perylene 24 UJ NA 26 UJ 23 UJ 20 J 25 U NA 22 U NA 23 U NA 8.2 J 10 J 2.8 J
Benzo(k)fluoranthene 24 UJ NA 26 UJ 23 UJ 22 UJ 25 UJ NA 22 UJ NA 23 UJ NA 22 UJ 23 U 23 UJ
bis(2-Chloroethoxy)methane 400 U NA 430 U 380 U 360 U 420 U NA 360 UJ NA 380 UJ NA 360 UJ 370 U 370 U
bis(2-Chloroethyl)ether 400 U NA 430 U 380 U 360 U 420 U NA 360 UJ NA 380 UJ NA 360 U 370 U 370 U
bis(2-Ethylhexyl)phthalate 120 UJ NA 66 J 95 J 110 UJ 130 R NA 110 UJ NA 110 UJ NA 110 UJ 830 J 110 UJ
Butylbenzylphthalate 400 U NA 430 U 380 U 360 U 420 U NA 360 U NA 380 U NA 360 U 370 U 370 U
Caprolactam 530 U NA 570 UJ 490 UJ 470 UJ 550 U NA 470 U NA 490 U NA 470 U 490 U 490 UJ
Carbazole 24 UJ NA 26 UJ 23 UJ 22 UJ 25 U NA 22 UJ NA 23 UJ NA 22 UJ 23 U 23 UJ
Chrysene 24 UJ NA 26 UJ 23 UJ 4.7 J 2.5 J NA 22 U NA 23 U NA 9.2 J 7.4 J 2.1 J
Dibenz(a,h)anthracene 24 UJ NA 26 UJ 23 UJ 22 UJ 25 U NA 22 U NA 23 U NA 22 UJ 23 UJ 23 UJ
Dibenzofuran 400 U NA 430 U 380 U 360 U 420 U NA 360 U NA 380 U NA 360 U 370 U 370 U
Diethylphthalate 400 U NA 430 U 380 U 360 U 420 U NA 360 U NA 380 U NA 360 U 370 U 370 U
Dimethyl phthalate 400 U NA 430 U 380 U 360 U 420 U NA 360 U NA 380 U NA 360 U 370 U 370 U
Di-n-butylphthalate 120 UJ NA 130 UJ 110 UJ 110 UJ 130 U NA 23 J NA 110 U NA 110 U 110 U 110 UJ
Di-n-octylphthalate 770 U NA 830 UJ 720 UJ 690 UJ 800 U NA 690 U NA 720 U NA 690 U 720 U 720 UJ
Fluoranthene 24 UJ NA 26 UJ 23 UJ 12 J 25 U NA 22 U NA 23 U NA 19 J 8 J 23 UJ
Fluorene 24 UJ NA 26 UJ 23 UJ 22 UJ 25 U NA 22 UJ NA 23 UJ NA 22 U 23 U 23 UJ
Hexachlorobenzene 120 UJ NA 130 UJ 110 UJ 110 UJ 130 UJ NA 110 U NA 110 U NA 110 UJ 110 U 110 UJ
Hexachlorobutadiene 400 U NA 430 U 380 U 360 U 420 U NA 360 UJ NA 380 UJ NA 360 U 370 U 370 U
Hexachlorocyclopentadiene 400 U NA 430 U 380 U 360 U 420 U NA 360 U NA 380 U NA 360 U 370 U 370 U
Hexachloroethane 120 UJ NA 130 UJ 110 UJ 110 UJ 130 U NA 110 U NA 110 U NA 110 U 110 U 110 UJ
Indeno(1,2,3-cd)pyrene 24 UJ NA 26 UJ 23 UJ 43 J 25 U NA 22 U NA 23 U NA 14 J 11 J 23 J
Isophorone 400 U NA 430 U 380 U 360 U 420 U NA 360 U NA 380 U NA 360 U 370 U 370 U
Naphthalene 24 UJ NA 26 UJ 23 UJ 22 UJ 25 U NA 22 U NA 23 U NA 22 UJ 23 U 23 UJ
n-Nitroso-di-n-propylamine 400 U NA 430 U 380 U 360 U 420 U NA 360 U NA 380 U NA 360 U 370 U 370 U
n-Nitrosodiphenylamine 800 U NA 860 U 750 U 720 U 830 U NA 720 U NA 750 U NA 720 U 740 U 740 U
Nitrobenzene 120 U NA 130 U 110 U 110 U 130 U NA 110 UJ NA 110 UJ NA 110 U 110 U 110 U
Pentachlorophenol 120 UJ NA 130 R 110 R 85 J 130 R NA 110 UJ NA 110 UJ NA 110 UJ 110 R 110 UJ
Phenanthrene 4.6 J NA 26 UJ 23 UJ 4.1 J 25 U NA 22 UJ NA 23 UJ NA 10 J 23 U 23 UJ
Phenol 570 U NA 620 U 530 U 510 U 590 U NA 510 U NA 530 U NA 510 UJ 530 U 530 U
Pyrene 24 UJ NA 26 UJ 23 UJ 3.9 J 25 UJ NA 22 U NA 23 U NA 18 J 23 U 23 UJ

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

U - Not detected or not detected at significantly greater than that in an associated blank.
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Vieques East
SWMU-1

Final Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

VEW01-SO01-0209

02/24/09

VEW01-SO01-0309

03/23/09

VEW01-SO02-0309

03/24/09

VEW01-SO02P-0309

03/24/09

VEW01-SO03

VEW01-SO03-0309

03/30/09

VEW01-SO04-0209

02/25/09

VEW01-SO04-0309

03/23/09

VEW01-SO05-0209

02/27/09

VEW01-SO05-0309

03/24/09

VEW01-SO06-0209

02/26/09

VEW01-SO06-0309A

03/19/09

VEW01-SO07

VEW01-SO07-0409

04/13/09

VEW01-SO08-0309

03/16/09

VEW01-SO08-0309A

03/19/09

VEW01-SO06 VEW01-SO08VEW01-SO01 VEW01-SO02 VEW01-SO04 VEW01-SO05

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 700,000 NA 4.3 U 3.8 U 9.3 1.4 J NA 7.2 U NA 7.8 NA 3.6 U 86 3 J
4,4'-DDE 71,000 NA 2.4 J 3.4 J 26 30 NA 7.2 U NA 10 NA 1.6 J 470 36
4,4'-DDT 38,000 NA 4.3 U 1.4 J 7.8 10 NA 7.2 U NA 4.1 NA 1.4 J 7,500 4.7
Aldrin 1,300 U NA 2.8 U 2.4 U 2.3 U 2.6 U NA 4.6 U NA 2.4 U NA 2.3 U 12 U 2.4 U
alpha-BHC 1,300 U NA 2.9 U 2.5 U 2.4 U 2.8 U NA 4.8 U NA 2.5 U NA 2.4 U 12 U 2.5 U
alpha-Chlordane 1,700 U NA 3.7 U 3.2 U 3 U 3.5 U NA 6.1 U NA 3.2 U NA 3.1 U 16 U 3.2 U
Aroclor-1016 21 U NA 22 U 19 U 18 U 22 U NA 1,800 UJ NA 19 U NA 18 U 19 U 19 U
Aroclor-1221 37 U NA 39 U 34 U 33 U 38 U NA 3,300 UJ NA 34 U NA 33 U 34 U 34 U
Aroclor-1232 24 U NA 26 U 23 U 22 U 25 U NA 2,200 UJ NA 23 U NA 22 U 23 U 23 U
Aroclor-1242 21 U NA 22 U 19 U 18 U 22 U NA 1,800 UJ NA 19 U NA 18 U 19 U 19 U
Aroclor-1248 36 U NA 38 U 33 U 32 U 37 U NA 3,200 UJ NA 33 U NA 32 U 33 U 33 U
Aroclor-1254 26 U NA 28 U 24 U 23 U 26 U NA 58,000 J NA 24 U NA 23 U 24 U 24 U
Aroclor-1260 21 U NA 22 U 19 U 18 U 22 U NA 1,800 UJ NA 19 U NA 18 U 19 U 19 U
beta-BHC 1,400 U NA 3 U 2.6 U 2.5 U 2.9 U NA 5 U NA 2.6 U NA 2.5 U 13 U 2.6 U
delta-BHC 1,800 UJ NA 3.9 U 3.4 U 3.3 U 3.8 U NA 6.6 U NA 3.4 U NA 3.3 U 17 U 3.4 U
Dieldrin 130,000 NA 4.3 U 3.8 U 2 J 1 J NA 7.2 U NA 1.6 J NA 3.6 U 19 U 1.5 J
Endosulfan I 1,300 U NA 2.9 U 2.5 U 2.4 U 2.8 U NA 78 NA 2.5 U NA 2.4 U 12 U 2.5 U
Endosulfan II 2,000 U NA 4.3 U 3.8 U 3.6 U 4.2 U NA 7.2 U NA 3.8 U NA 3.6 U 19 U 3.7 U
Endosulfan sulfate 2,000 U NA 4.3 U 3.8 U 3.6 U 4.2 U NA 94 NA 3.8 U NA 3.6 U 19 U 3.7 U
Endrin 7,600 NA 4.3 U 3.8 U 3.6 U 4.2 U NA 7.2 U NA 3.8 U NA 3.6 U 19 U 3.7 U
Endrin aldehyde 2,000 U NA 4.3 U 3.8 U 3.6 U 4.2 U NA 260 J NA 3.8 U NA 3.6 U 19 U 3.7 U
Endrin ketone 2,000 U NA 4.3 U 3.8 U 3.6 U 4.2 U NA 7.2 U NA 3.8 U NA 3.6 U 19 U 3.7 U
gamma-BHC (Lindane) 1,300 U NA 2.9 U 2.5 U 2.4 U 2.8 U NA 4.8 U NA 2.5 U NA 2.4 U 12 U 2.5 U
gamma-Chlordane 35,000 NA 3.3 U 2.8 U 0.98 J 3.2 U NA 1,100 J NA 1.1 J NA 2.7 U 14 U 2.8 U
Heptachlor 1,500 U NA 3.3 U 2.8 U 2.7 U 3.2 U NA 5.5 U NA 2.8 U NA 2.7 U 14 U 2.8 U
Heptachlor epoxide 1,400 U NA 3 U 2.6 U 2.5 U 2.9 U NA 5 U NA 2.6 U NA 2.5 U 13 U 2.6 U
Methoxychlor 10,000 U NA 22 U 19 U 18 U 22 U NA 550 NA 19 U NA 18 U 96 U 19 U
Toxaphene 40,000 U NA 87 U 75 U 72 U 84 U NA 140 U NA 75 U NA 72 U 370 U 75 U

Explosives (UG/KG)
1,3,5-Trinitrobenzene 120 U NA 130 U 110 U 110 U 130 U NA 110 U NA 110 U NA 110 U 110 U 110 U
1,3-Dinitrobenzene 120 U NA 130 U 110 U 110 U 130 U NA 110 UJ NA 110 UJ NA 110 U 110 U 110 U
2,4,6-Trinitrotoluene 120 U NA 130 U 110 U 110 U 130 U NA 110 UJ NA 110 UJ NA 110 U 110 UJ 110 U
2-Amino-4,6-dinitrotoluene 120 U NA 130 U 110 U 110 U 130 U NA 110 UJ NA 110 UJ NA 110 U 110 U 110 U
2-Nitrotoluene 120 U NA 130 U 110 U 110 U 130 U NA 110 U NA 110 U NA 110 U 110 U 110 U
3-Nitrotoluene 130 U NA 140 U 120 U 110 U 130 U NA 110 U NA 120 U NA 110 U 120 U 120 U
4-Amino-2,6-dinitrotoluene 120 U NA 130 U 110 U 110 U 130 U NA 110 UJ NA 110 UJ NA 110 U 110 U 110 U
4-Nitrotoluene 150 U NA 160 U 140 U 130 U 150 U NA 130 U NA 140 U NA 130 U 140 U 140 U
HMX 120 U NA 130 U 110 U 110 U 130 U NA 110 U NA 110 U NA 110 U 110 U 110 U
Perchlorate 1.8 U NA 2.1 U 2 U 2.1 U 2.5 U NA 1.8 U NA 1.8 U NA 0.6 J 2.2 U 2.1 U
RDX 120 U NA 130 U 110 U 110 U 130 U NA 110 U NA 110 U NA 110 U 110 U 110 UJ
Tetryl 120 U NA 130 U 110 U 110 U 130 U NA 110 UJ NA 110 UJ NA 110 U 110 U 110 UJ

Total Metals (MG/KG)
Aluminum 28,800 NA 22,100 20,900 18,200 42,500 NA 17,400 NA 21,900 NA 19,500 22,100 26,000
Antimony 37 J NA 8.6 J 5.2 J 69.7 0.64 J NA 0.08 J NA 8.3 J NA 0.81 35 J 13.7 J
Arsenic 7.5 NA 10.7 J 6.7 J 6.7 3.2 NA 0.67 NA 1 NA 3.4 35 J 2.4
Barium 295 J NA 124 112 514 124 J NA 66.1 NA 63.8 NA 74.5 113 92
Beryllium 0.4 NA 0.3 0.31 0.26 0.43 NA 0.17 NA 0.29 NA 0.27 0.27 0.3
Cadmium 4 NA 2 1.7 0.25 0.15 NA 0.093 U NA 0.26 NA 0.07 J 0.97 0.68
Calcium 4,680 J NA 8,930 8,900 7,480 24,800 J NA 3,790 NA 5,690 NA 4,800 11,000 5,720 J
Chromium 2,320 J NA 78.5 64.6 51.1 206 J NA 26 NA 28.7 NA 37 73.7 J 41.9 J
Cobalt 32.6 NA 18.9 16.1 20.8 29.9 NA 13 NA 12.1 NA 24.7 29.1 18.5
Copper 118 J NA 913 J 1,280 J 2,820 44.3 J NA 30.7 NA 37 NA 59.9 307 J 85
Cyanide 0.28 J NA 0.86 U 0.73 U 0.66 U 0.79 U NA 0.66 U NA 0.73 U NA 0.73 U 0.66 U 0.66 U
Iron 83,800 NA 153,000 116,000 88,000 148,000 NA 28,000 NA 33,000 NA 70,700 104,000 45,000
Lead 216 NA 618 553 195 64.1 NA 1.9 NA 52.3 NA 46.5 171 J 113
Magnesium 13,600 NA 6,400 5,330 4,600 22,000 NA 4,690 NA 5,430 NA 4,600 8,420 9,770
Manganese 1,130 J NA 1,820 1,850 860 2,360 J NA 420 NA 388 NA 675 950 J 1,500 J
Mercury 0.06 NA 0.31 0.24 0.02 J 0.08 NA 0.035 U NA 0.05 NA 0.034 U 0.35 J 0.09
Nickel 434 J NA 42.9 J 30.2 J 28.1 29.1 J NA 12.5 NA 11.4 NA 19.3 42 J 20.5
Potassium 1,670 J NA 1,780 1,720 1,960 1,710 J NA 1,380 J NA 1,630 J NA 2,000 1,240 J 1,190 J
Selenium 0.74 NA 0.58 J 0.45 J 0.46 J 0.42 NA 0.47 U NA 0.47 U NA 0.53 0.59 0.34 J
Silver 0.1 J NA 2.7 2.5 0.19 0.02 J NA 0.093 U NA 0.02 J NA 0.09 U 0.13 0.12
Sodium 2,360 J NA 1,740 1,600 533 1,370 J NA 252 NA 633 NA 222 761 J 758 J
Thallium 0.11 U NA 0.15 R 0.12 R 0.091 U 0.076 U NA 0.093 U NA 0.093 U NA 0.09 U 0.11 U 0.094 U
Vanadium 530 NA 109 101 89.2 490 NA 89.2 NA 90.8 NA 99.8 108 J 113
Zinc 251 J NA 1,700 1,490 639 103 J NA 20.4 NA 422 NA 93.8 839 910

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

U - Not detected or not detected at significantly greater than that in an associated blank.
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Vieques East
SWMU-1

Final Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Isopropylbenzene
m- and p-Xylene
Methyl acetate
Methylcyclohexane
Methylene chloride
Methyl-tert-butyl ether (MTBE)
o-Xylene
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,4-Dioxane
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

U - Not detected or not detected at significantly greater than that in an associated blank

350 U 410 U 330 U 430 U 380 U 430 U 390 U 370 U 380 U 400 U 350 U 360 U 370 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
350 U 410 U 330 U 430 U 380 U 430 U 390 U 370 U 380 U 400 U 350 U 360 U 370 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
350 U 410 U 330 U 430 U 380 U 430 U 390 U 370 U 380 U 400 U 350 U 360 U 370 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
400 UJ 480 UJ 380 UJ 500 U 440 UJ 500 UJ 450 U 440 U 440 U 460 U 410 U 420 U 430 U
350 U 410 U 330 U 430 U 380 U 430 U 390 U 370 U 380 U 400 U 350 U 360 U 370 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U

1,700 U 2,000 U 1,600 U 2,100 U 1,800 U 2,100 U 1,900 U 1,800 U 1,800 U 1,900 U 1,700 U 1,700 U 1,800 U
1,400 U 1,700 U 1,400 U 1,800 U 1,600 U 1,800 U 1,600 U 1,600 U 1,600 U 1,600 U 1,500 U 1,500 U 1,500 U
1,700 U 2,000 U 1,600 U 2,100 U 1,800 U 2,100 U 1,900 U 1,800 U 1,800 U 1,900 U 1,700 U 1,700 U 1,800 U
1,900 U 2,300 U 1,800 U 2,400 U 2,100 U 2,400 U 2,100 U 2,000 U 2,100 U 2,200 U 1,900 U 2,000 U 2,000 U

290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
350 U 410 U 330 U 430 U 380 U 430 U 390 U 370 U 380 U 400 U 350 U 360 U 370 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
580 U 690 U 540 U 720 U 620 U 720 U 650 U 620 U 630 U 660 U 590 U 600 U 610 U
350 U 410 U 330 U 430 U 380 U 430 U 390 U 370 U 380 U 400 U 350 U 360 U 370 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
580 U 690 U 540 U 720 UJ 620 U 720 U 650 U 620 UJ 630 U 660 U 590 U 600 U 610 U
350 U 410 U 330 U 430 U 380 U 430 U 390 U 370 U 380 U 400 U 350 U 360 U 370 U
580 U 690 U 540 U 720 U 620 U 720 U 650 U 620 U 630 U 660 U 590 U 600 U 610 U
400 U 480 U 380 U 500 U 440 U 500 U 450 U 440 U 440 U 460 U 410 U 420 U 430 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
580 U 690 U 540 U 720 UJ 620 U 720 U 650 U 620 UJ 630 U 660 U 590 U 600 U 610 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
630 U 760 U 600 U 790 U 690 U 790 U 710 U 680 U 700 U 730 U 650 U 660 U 670 U
810 U 960 U 760 U 1,000 UJ 880 U 1,000 U 910 U 870 UJ 890 U 930 U 820 U 840 U 860 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U

1,400 U 1,700 U 1,400 U 1,800 U 1,600 U 1,800 U 1,600 U 1,600 U 1,600 U 1,600 U 1,500 U 1,500 U 1,500 U
520 U 620 U 490 U 650 UJ 560 U 650 U 580 U 560 UJ 570 U 600 U 530 U 540 U 550 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
350 U 410 U 330 U 430 U 380 U 430 U 390 U 370 U 380 U 400 U 350 U 360 UJ 370 UJ
290 U 340 U 270 U 360 U 310 U 360 U 320 U 310 U 320 U 330 U 290 U 300 U 310 U
400 U 480 U 380 U 500 U 440 U 500 U 450 U 440 U 440 U 460 U 410 U 420 U 430 U
400 U 480 U 380 U 500 U 440 U 500 U 450 U 440 U 440 U 460 U 410 U 420 U 430 U
350 U 410 U 330 U 430 U 380 U 430 U 390 U 370 U 380 U 400 U 350 U 360 U 370 U
580 U 690 U 540 U 720 U 620 U 720 U 650 U 620 U 630 U 660 U 590 U 600 U 610 U
580 U 690 U 540 U 720 U 620 U 720 U 650 U 620 U 630 U 660 U 590 U 600 U 610 U

360 U 420 UJ 360 U 380 UJ 360 U 410 U 390 U 350 UJ 370 U 380 U 350 U 360 U 360 U
440 U 510 UJ 440 U 470 UJ 450 U 500 U 470 U 430 UJ 460 U 460 U 430 U 440 U 440 U
190 UJ 210 UJ 180 UJ 200 UJ 190 U 210 U 200 UJ 180 UJ 190 U 190 U 180 U 190 U 180 UJ
360 U 420 U 360 U 380 U 360 U 410 U 390 U 350 U 370 U 380 U 350 U 360 U 360 U
460 U 530 UJ 460 U 480 UJ 460 U 520 U 490 U 450 UJ 480 U 480 U 450 U 460 UJ 460 U
900 U 1,000 UJ 890 U 940 UJ 900 U 1,000 U 960 U 870 UJ 930 U 930 U 870 U 900 UJ 900 U
510 U 590 U 500 U 540 U 510 U 580 U 540 U 500 U 530 U 530 U 490 U 510 U 510 U
500 U 570 U 490 U 520 U 500 U 560 U 530 U 480 U 510 U 510 U 480 U 490 UJ 490 U
540 U 620 U 540 U 570 U 550 U 610 U 580 U 530 U 560 U 560 U 530 U 540 U 540 U

VEW01-SO09

VEW01-SO09-0309

03/31/09

VEW01-SO10

VEW01-SO10-0309

03/27/09

VEW01-SO11

VEW01-SO11-0309

03/31/09

VEW01-SO15-0409

04/01/09

VEW01-SO12

VEW01-SO12-0309

03/17/09

VEW01-SO13

VEW01-SO13-0409

04/02/09

VEW01-SO19

VEW01-SO19-0409

04/08/09

VEW01-SO16

VEW01-SO16-0309

03/20/09

VEW01-SO17-0409

04/03/09

VEW01-SO17P-0409

04/03/09

VEW01-SO17 VEW01-SO18

VEW01-SO18-0409

04/06/09

VEW01-SO14

VEW01-SO14-0409

04/02/09

VEW01-SO15 VEW01-SO20

VEW01-SO20-0409

04/13/09
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Vieques East
SWMU-1

Final Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3- and 4-Methylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

U - Not detected or not detected at significantly greater than that in an associated blank

VEW01-SO09

VEW01-SO09-0309

03/31/09

VEW01-SO10

VEW01-SO10-0309

03/27/09

VEW01-SO11

VEW01-SO11-0309

03/31/09

VEW01-SO15-0409

04/01/09

VEW01-SO12

VEW01-SO12-0309

03/17/09

VEW01-SO13

VEW01-SO13-0409

04/02/09

VEW01-SO19

VEW01-SO19-0409

04/08/09

VEW01-SO16

VEW01-SO16-0309

03/20/09

VEW01-SO17-0409

04/03/09

VEW01-SO17P-0409

04/03/09

VEW01-SO17 VEW01-SO18

VEW01-SO18-0409

04/06/09

VEW01-SO14

VEW01-SO14-0409

04/02/09

VEW01-SO15 VEW01-SO20

VEW01-SO20-0409

04/13/09

1,200 R 1,400 U 1,200 R 1,300 U 1,200 U 1,400 U 1,300 R 1,200 U 1,300 U 1,300 U 1,200 U 1,200 UJ 1,200 U
110 U 130 U 110 U 120 U 110 U 120 U 120 U 110 U 110 U 110 U 110 U 110 U 110 U
110 U 130 U 110 U 120 U 110 U 120 U 120 U 110 U 110 U 110 U 110 U 110 U 110 U
22 UJ 25 UJ 22 UJ 23 UJ 22 U 25 U 23 UJ 21 UJ 23 U 23 U 21 UJ 22 U 22 UJ

540 U 620 U 530 U 570 U 540 U 610 U 580 U 520 U 560 U 560 U 520 U 540 U 540 U
22 UJ 25 UJ 22 UJ 23 UJ 22 U 6.5 J 23 UJ 21 UJ 23 U 23 U 21 U 22 U 22 UJ

660 U 760 UJ 650 U 690 UJ 660 U 740 U 700 U 640 UJ 680 U 680 U 640 U 660 U 660 U
900 U 1,000 U 890 U 940 U 900 U 1,000 U 960 U 870 U 930 U 930 U 870 U 900 U 900 U
550 UJ 630 U 540 UJ 580 U 550 U 620 U 590 UJ 530 U 570 U 570 U 530 U 550 UJ 550 U
620 U 710 U 610 U 650 U 620 U 700 U 660 U 600 U 640 U 640 U 600 U 620 U 610 U
380 U 430 U 370 U 390 U 380 U 420 U 400 U 360 UJ 390 U 390 U 360 U 380 UJ 370 UJ
900 U 1,000 U 890 U 940 U 900 U 1,000 U 960 U 870 U 930 U 930 U 870 U 900 U 900 U

1,100 UJ 1,300 U 1,100 UJ 1,200 U 1,100 U 1,200 U 1,200 UJ 1,100 U 1,100 U 1,200 U 1,100 U 1,100 UJ 1,100 U
360 U 420 U 360 U 380 U 360 U 410 U 390 U 350 U 370 U 380 U 350 U 360 U 360 U
550 U 630 U 540 U 570 U 550 U 620 U 580 U 530 U 560 U 570 U 530 U 550 U 540 U
390 U 450 U 390 U 410 U 390 U 440 U 420 U 380 U 400 U 410 U 380 U 390 U 390 U
360 U 420 UJ 360 U 380 UJ 360 U 410 U 390 U 350 UJ 370 U 380 U 350 U 360 UJ 360 U
900 U 1,000 U 890 U 940 U 900 U 1,000 U 960 U 870 U 930 U 930 U 870 U 900 U 900 UJ

1,000 UJ 1,200 UJ 1,000 UJ 1,100 UJ 1,000 U 1,200 U 1,100 UJ 990 UJ 1,000 U 1,000 U 990 U 1,000 UJ 1,000 U
22 UJ 25 UJ 22 UJ 23 UJ 22 U 25 U 23 UJ 21 UJ 23 U 23 U 21 U 22 U 22 UJ
22 UJ 25 UJ 22 UJ 23 UJ 22 UJ 25 UJ 23 UJ 6.4 J 23 UJ 23 UJ 21 U 22 UJ 22 UJ

590 U 670 U 580 U 620 U 590 U 660 U 620 U 570 U 600 U 610 U 570 U 580 U 580 U
22 UJ 25 UJ 22 UJ 23 UJ 22 U 25 U 23 UJ 21 UJ 23 U 23 U 21 U 22 U 22 UJ

360 UJ 420 UJ 360 UJ 380 UJ 360 U 410 U 390 UJ 350 UJ 370 U 380 U 350 U 360 UJ 360 U
400 UJ 450 UJ 390 UJ 410 UJ 400 UJ 450 UJ 420 UJ 380 UJ 410 UJ 410 UJ 380 UJ 390 UJ 390 UJ
22 UJ 8.2 J 6.9 J 23 UJ 22 U 25 U 23 UJ 8.6 J 5.3 J 4.8 J 21 U 6.8 J 5.7 J
22 UJ 25 UJ 22 UJ 23 UJ 22 U 25 U 23 UJ 21 UJ 23 U 23 U 21 U 22 U 22 UJ
22 UJ 25 UJ 22 UJ 23 UJ 22 U 25 U 23 UJ 21 UJ 23 U 23 U 21 U 22 U 22 UJ
22 UJ 5.4 J 7.6 J 3 J 4.7 J 25 U 23 UJ 21 UJ 23 U 23 U 21 U 4 J 22 UJ
22 UJ 25 UJ 22 UJ 23 UJ 22 UJ 25 UJ 23 UJ 21 UJ 23 UJ 23 UJ 21 U 22 UJ 22 UJ

360 U 420 U 360 U 380 U 360 U 410 U 390 U 350 U 370 U 380 U 350 U 360 UJ 360 UJ
360 U 420 U 360 U 380 U 360 U 410 U 390 U 350 U 370 U 380 U 350 U 360 U 360 U
110 UJ 130 UJ 61 J 120 UJ 44 J 120 U 120 UJ 110 U 110 U 110 U 110 U 110 U 110 UJ
360 U 420 U 360 U 380 U 360 U 410 U 390 U 350 U 370 U 380 U 350 U 360 U 360 U
480 UJ 540 UJ 470 UJ 500 UJ 480 U 540 U 510 UJ 460 UJ 490 U 490 U 460 U 470 UJ 470 U
22 UJ 25 UJ 9 J 23 UJ 8.2 J 25 U 23 UJ 21 UJ 8.5 J 23 U 21 U 8.2 J 22 UJ
22 UJ 3.6 J 2.5 J 23 UJ 2.1 J 25 U 23 UJ 21 UJ 23 U 23 U 21 U 2.7 J 22 UJ
22 UJ 25 UJ 22 UJ 23 UJ 22 UJ 25 UJ 23 UJ 21 UJ 23 UJ 23 UJ 21 U 22 UJ 22 UJ

360 U 420 U 360 U 380 U 360 U 410 U 390 U 350 U 370 U 380 U 350 U 360 U 360 U
360 U 420 U 360 U 380 U 360 U 410 U 390 U 350 U 370 U 380 U 350 U 360 U 360 U
360 U 420 U 360 U 380 U 360 U 410 U 390 U 350 U 370 U 380 U 350 U 360 U 360 U
110 UJ 130 UJ 110 UJ 120 UJ 110 U 120 U 120 UJ 110 UJ 110 U 22 J 110 U 110 U 110 UJ
700 U 800 UJ 690 U 730 UJ 700 U 780 U 740 U 670 UJ 720 U 720 U 670 U 690 U 690 U
8.3 J 5.8 J 10 J 23 UJ 22 U 25 U 8.8 J 2 J 23 U 23 U 21 U 9.6 J 22 UJ
22 UJ 25 UJ 22 UJ 23 UJ 22 U 25 U 23 UJ 21 UJ 23 U 23 U 21 U 22 U 22 UJ

110 UJ 130 UJ 110 UJ 120 UJ 110 U 120 U 120 UJ 110 UJ 110 U 110 U 110 U 110 U 110 UJ
360 U 420 U 360 U 380 U 360 U 410 U 390 U 350 U 370 U 380 U 350 U 360 UJ 360 U
360 U 420 U 360 U 380 U 360 U 410 U 390 U 350 U 370 U 380 U 350 U 360 U 360 U
110 UJ 130 UJ 110 UJ 120 UJ 110 U 120 U 120 UJ 110 UJ 110 U 110 U 110 U 110 U 110 UJ
22 UJ 25 UJ 22 UJ 23 UJ 22 U 25 U 23 UJ 21 UJ 23 U 23 U 21 U 4.7 J 22 UJ

360 U 420 U 360 U 380 U 360 U 410 U 390 U 350 U 370 U 380 U 350 U 360 U 360 U
22 UJ 25 UJ 22 UJ 23 UJ 22 U 25 U 23 UJ 21 UJ 23 U 23 U 21 U 22 U 22 UJ

360 U 420 U 360 U 380 U 360 U 410 U 390 U 350 U 370 U 380 U 350 U 360 U 360 U
720 U 830 U 710 U 760 U 720 U 820 U 770 U 700 U 740 U 750 U 700 U 720 U 720 U
110 U 130 U 110 U 120 U 110 U 120 U 120 U 110 U 110 U 110 U 110 U 110 U 110 U
25 J 130 R 45 J 120 UJ 48 J 120 R 16 J 110 UJ 34 J 45 J 110 U 110 R 110 R
22 UJ 25 UJ 2 J 23 UJ 22 U 25 U 23 UJ 21 UJ 23 U 23 U 21 U 22 U 3.8 J

520 U 590 U 510 U 540 U 520 U 580 U 550 U 500 U 530 U 530 U 500 U 510 U 510 UJ
22 UJ 4 J 22 UJ 23 UJ 22 U 25 U 23 UJ 21 UJ 23 U 23 U 21 U 22 U 22 UJ
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Vieques East
SWMU-1

Final Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
alpha-BHC
alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Explosives (UG/KG)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX
Perchlorate
RDX
Tetryl

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

U - Not detected or not detected at significantly greater than that in an associated blank

VEW01-SO09

VEW01-SO09-0309

03/31/09

VEW01-SO10

VEW01-SO10-0309

03/27/09

VEW01-SO11

VEW01-SO11-0309

03/31/09

VEW01-SO15-0409

04/01/09

VEW01-SO12

VEW01-SO12-0309

03/17/09

VEW01-SO13

VEW01-SO13-0409

04/02/09

VEW01-SO19

VEW01-SO19-0409

04/08/09

VEW01-SO16

VEW01-SO16-0309

03/20/09

VEW01-SO17-0409

04/03/09

VEW01-SO17P-0409

04/03/09

VEW01-SO17 VEW01-SO18

VEW01-SO18-0409

04/06/09

VEW01-SO14

VEW01-SO14-0409

04/02/09

VEW01-SO15 VEW01-SO20

VEW01-SO20-0409

04/13/09

3.6 U 4.2 U 120 3.8 U 4.9 J 810 6.8 3.5 U 3.7 UJ 3.8 UJ 3.5 UJ 1.4 J 1.6 J
310 36 1,200 3 J 570 130 76 3.2 J 4.7 3.8 U 3.2 J 76 240
29 18 1,100 1.8 J 74 1,900 140 1.3 J 1.6 J 1 J 3.5 U 12 23

2.3 U 2.6 U 23 U 2.4 U 2.3 U 5.2 U 2.4 U 2.2 U 2.4 U 2.4 U 2.2 U 2.3 U 2.3 U
2.4 U 2.8 U 24 U 2.5 U 2.4 U 5.5 U 2.6 U 2.3 U 2.5 U 2.5 U 2.3 U 2.4 U 2.4 U
3.1 U 3.5 U 10 J 3.2 U 3.1 U 7 U 1.7 J 3 U 3.2 U 3.2 U 3 U 3.1 U 3 U
19 U 21 U 18 U 20 U 19 U 21 U 20 U 18 U 19 U 19 U 18 U 19 U 18 U
33 U 38 U 32 U 34 U 33 U 37 U 35 U 32 U 34 U 34 U 32 U 33 U 33 U
22 U 25 U 22 U 23 U 22 U 25 U 23 U 21 U 23 U 23 U 21 U 22 U 22 U
19 U 21 U 18 U 20 U 19 U 21 U 20 U 18 U 19 U 19 U 18 U 19 U 18 U
32 U 36 U 31 U 33 U 32 U 36 U 34 U 31 U 33 U 33 U 31 U 32 U 32 U
23 U 26 U 23 U 24 U 23 U 26 U 24 U 22 U 24 U 24 U 22 U 23 U 23 U
19 U 21 U 18 U 20 U 19 U 21 U 20 U 18 U 19 U 19 U 18 U 19 U 18 U

2.5 U 2.9 U 25 U 2.6 U 2.5 U 5.7 U 2.7 U 2.4 U 2.6 U 2.6 U 2.4 U 2.5 U 2.5 U
3.3 U 3.8 U 32 U 3.4 U 3.3 U 7.4 U 3.5 U 3.2 U 3.4 U 3.4 U 3.2 U 3.3 U 3.3 U
3.6 U 4.2 U 190 3.8 U 3.9 100 4 3.5 U 3.7 U 3.8 U 3.5 U 0.83 J 1.2 J
2.4 U 2.8 U 24 U 2.5 U 2.4 U 3.7 J 2.6 U 2.3 U 2.5 U 2.5 U 2.3 U 2.4 U 2.4 U
3.6 U 4.2 U 36 U 3.8 U 3.6 U 8.2 U 3.9 U 3.5 U 3.7 U 3.8 U 3.5 U 3.6 U 3.6 U
3.6 U 4.2 U 36 U 3.8 U 3.6 U 8.2 U 3.9 U 3.5 U 3.7 U 3.8 U 3.5 U 3.6 U 3.6 U
3.6 U 4.2 U 36 U 3.8 U 3.6 U 8.2 U 3.9 U 3.5 U 3.7 U 3.8 U 3.5 U 3.6 U 3.6 U
3.6 U 4.2 U 36 U 3.8 U 3.6 U 8.2 U 3.9 U 3.5 U 3.7 U 3.8 U 3.5 U 3.6 U 3.6 U
3.6 U 4.2 U 36 U 3.8 U 3.6 U 8.2 U 3.9 U 3.5 U 3.7 U 3.8 U 3.5 U 3.6 U 3.6 U
2.4 U 2.8 U 24 U 2.5 U 2.4 U 5.5 U 2.6 U 2.3 U 2.5 U 2.5 U 2.3 U 2.4 U 2.4 U
2.8 U 3.2 U 18 J 2.9 U 5.5 12 1.7 J 2.7 U 2.8 U 2.8 U 2.6 U 2.7 U 2.7 U
2.8 U 3.2 U 27 U 2.9 U 2.8 U 6.2 U 2.9 U 2.7 U 2.8 U 2.8 U 2.6 U 2.7 U 2.7 U
2.5 U 2.9 U 25 U 2.6 U 2.5 U 5.7 U 2.7 U 2.4 U 2.6 U 2.6 U 2.4 U 2.5 U 2.5 U
19 U 21 U 180 U 20 U 19 U 42 U 20 U 18 U 19 U 19 U 18 U 19 U 18 U
73 U 83 U 720 U 76 U 73 U 160 U 77 U 70 U 75 U 75 U 70 U 72 U 72 U

110 U 130 U 110 U 120 U 110 U 120 U 120 U 110 U 110 U 110 U 110 U 110 U 110 U
110 U 130 U 110 U 120 U 110 U 120 U 120 U 110 U 110 U 110 U 110 U 110 U 110 U
110 U 130 U 110 U 120 U 110 U 120 U 120 U 110 U 110 U 110 U 110 U 110 U 110 U
110 U 130 U 110 U 120 U 110 U 120 U 120 U 110 U 110 U 110 U 110 U 110 U 110 U
110 U 130 U 110 U 120 U 110 U 120 U 120 U 110 U 110 U 110 U 110 U 110 U 110 U
120 U 130 U 110 U 120 U 120 U 130 U 120 U 110 U 120 U 120 U 110 U 120 U 110 U
110 U 130 U 110 U 120 U 110 U 120 U 120 U 110 U 110 U 110 U 110 U 110 U 110 U
130 U 150 U 130 U 140 U 130 U 150 U 140 U 130 U 140 U 140 U 130 U 130 U 130 U
110 U 130 U 110 U 120 U 110 U 120 U 120 U 110 U 110 U 110 U 110 U 110 U 110 U

0.29 J 2.2 U 1.8 U 2 U 2.2 U 1.9 U 1.9 U 1.9 U 0.44 J 0.37 J 0.29 J 0.5 J 0.57 J
110 U 130 U 110 U 120 UJ 110 U 120 U 120 U 110 UJ 110 U 110 U 110 U 110 U 110 U
110 U 130 U 110 U 120 UJ 110 U 120 U 120 U 110 UJ 110 U 110 U 110 U 110 U 110 U

21,300 26,000 15,900 17,500 26,700 14,900 17,600 13,200 16,600 18,300 13,500 15,300 16,500
2.9 0.17 10.2 0.19 J 174 J 0.28 J 4.4 8.9 J 5 J 8.4 J 9.1 J 0.28 J 1.6
1.5 0.79 5.4 0.97 9.5 0.83 4.1 8.5 1.1 1.3 2.7 0.57 0.61

78.4 71 245 64.3 208 70 85.4 116 144 170 325 79 77.9
0.31 0.36 0.21 0.26 0.29 0.29 0.25 0.2 0.27 0.3 0.22 J 0.22 J 0.23
0.13 0.09 U 2.6 0.099 U 1.1 0.11 U 0.2 U 0.47 0.1 0.08 J 0.51 0.04 J 0.18

5,750 3,190 7,220 4,870 J 9,740 5,010 7,260 10,600 J 3,270 4,170 7,500 6,010 7,000
30.2 29 41.2 22.6 J 83.3 24.7 30.9 49.9 J 19.1 21.9 27.6 22.2 18.4

14 14.8 14.9 15.5 19.1 14.2 12.6 23.8 9.8 11.2 11.8 13.1 10.7
60.8 41.9 23,400 38.5 931 33.6 567 514 57.8 51.3 218 48.3 44.4
0.73 U 0.73 U 0.66 U 0.66 U 0.66 U 0.79 U 0.66 U 0.66 U 0.73 U 0.73 U 0.66 U 0.66 U 0.73 U

35,600 36,400 74,100 32,400 133,000 34,900 57,200 119,000 27,600 32,200 46,600 27,000 27,500
25.2 2.4 584 2.6 1,860 3.7 429 1,150 21.6 J 31.6 J 214 6.3 186

7,140 7,150 4,220 4,390 5,790 3,580 4,030 3,450 3,910 4,150 4,120 3,800 4,080
525 453 2,440 478 J 1,980 465 527 1,220 J 446 528 1,550 739 565

0.03 J 0.03 J 0.11 0.02 J 0.13 0.01 J 0.03 J 0.02 J 0.03 J 0.04 0.13 0.02 J 0.03 J
14.5 13.3 24.2 9.9 38.5 8.9 15.6 53.6 13.5 J 9.7 J 20.7 8 7.8

1,470 1,960 1,570 1,720 J 1,990 J 1,760 J 1,820 1,770 J 1,930 J 2,160 J 1,680 J 2,000 J 2,190
0.51 J 0.16 J 0.83 J 0.29 J 0.91 U 0.53 U 0.2 J 0.31 J 0.64 0.5 U 0.5 U 0.67 0.43 U
0.11 U 0.09 U 1.4 0.099 U 1 0.11 U 0.099 U 0.56 0.02 J 0.03 J 6.6 0.02 J 0.086 U
288 1,240 359 288 J 459 210 U 336 480 J 201 214 276 257 222

0.11 U 0.09 U 0.11 U 0.099 U 0.18 U 0.11 U 0.099 U 0.089 U 0.1 U 0.1 U 0.1 U 0.11 U 0.086 U
100 104 88.6 107 141 108 93.6 82.6 75.8 86.1 93.1 84.2 85

97.1 32.2 2,470 26.1 1,420 24.6 109 713 394 J 170 J 1,790 33.4 86.6
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Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 8 U 7 U 7 U 9 U 8 U 8 UJ 7 U 6 U
1,1,2,2-Tetrachloroethane 7 U 6 U 6 U 7 U 7 U 7 UJ 6 U 5 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 8 U 7 U 7 UJ 9 U 8 U 8 UJ 7 U 6 U
1,1,2-Trichloroethane 7 U 6 U 6 U 7 U 7 U 7 UJ 6 U 5 U
1,1-Dichloroethane 8 U 7 U 7 U 9 U 8 U 8 UJ 7 U 6 U
1,1-Dichloroethene 7 U 6 U 6 U 7 U 7 U 7 UJ 6 U 5 U
1,2,3-Trichlorobenzene 7 U 6 U 6 U 7 UJ 7 U 7 UJ 6 U 5 U
1,2,4-Trichlorobenzene 7 U 6 U 6 U 7 UJ 7 U 7 UJ 6 U 5 U
1,2-Dibromo-3-chloropropane 10 U 8 U 8 UJ 10 U 10 U 10 UJ 8 U 7 U
1,2-Dibromoethane 8 U 7 U 7 U 9 U 8 U 8 UJ 7 U 6 U
1,2-Dichlorobenzene 7 U 6 U 6 U 7 UJ 7 U 7 UJ 6 U 5 U
1,2-Dichloroethane 7 U 6 U 6 U 7 U 7 U 7 UJ 6 U 5 U
1,2-Dichloropropane 7 U 6 U 6 U 7 U 7 U 7 UJ 6 U 5 U
1,3-Dichlorobenzene 7 U 6 U 6 U 7 UJ 7 U 7 UJ 6 U 5 U
1,4-Dichlorobenzene 7 U 6 U 6 U 7 UJ 7 U 7 UJ 6 U 5 U
2-Butanone 41 UJ 35 UJ 34 U 43 UJ 40 UJ 41 UJ 32 U 31 U
2-Hexanone 35 U 30 U 30 U 37 UJ 35 U 35 UJ 28 U 27 U
4-Methyl-2-pentanone 41 U 35 U 34 U 43 U 40 U 41 UJ 32 U 31 U
Acetone 47 U 40 U 39 U 48 R 46 U 46 U 37 R 35 R
Benzene 7 U 6 U 6 U 7 U 7 U 7 UJ 6 U 5 U
Bromochloromethane 8 U 7 U 7 U 9 U 8 U 8 UJ 7 U 6 U
Bromodichloromethane 7 U 6 U 6 U 7 U 7 U 7 UJ 6 U 5 U
Bromoform 7 U 6 U 6 U 7 UJ 7 U 7 UJ 6 UJ 5 UJ
Bromomethane 14 U 12 U 12 U 15 U 14 U 14 UJ 11 U 11 U
Carbon disulfide 8 U 7 U 7 U 9 U 8 U 8 UJ 7 U 6 U
Carbon tetrachloride 7 U 6 U 6 U 7 U 7 U 7 UJ 6 U 5 U
Chlorobenzene 7 U 6 U 6 U 7 U 7 U 7 UJ 6 U 5 U
Chloroethane 14 UJ 12 UJ 12 UJ 15 U 14 UJ 14 UJ 11 U 11 U
Chloroform 8 U 7 U 7 U 9 U 8 U 8 UJ 7 U 6 U
Chloromethane 14 U 12 U 12 U 15 U 14 U 14 UJ 11 U 11 U
cis-1,2-Dichloroethene 10 U 8 U 8 U 10 U 10 U 10 UJ 8 U 7 U
cis-1,3-Dichloropropene 7 U 6 U 6 U 7 UJ 7 U 7 UJ 6 U 5 U
Cyclohexane 7 U 6 U 6 UJ 7 U 7 U 7 UJ 6 U 5 U
Dibromochloromethane 7 U 6 U 6 U 7 U 7 U 7 UJ 6 UJ 5 UJ
Dichlorodifluoromethane (Freon-12) 14 U 12 U 12 U 15 U 14 U 14 UJ 11 U 11 U
Ethylbenzene 7 U 6 U 6 U 7 U 7 U 7 UJ 6 U 5 U
Isopropylbenzene 7 U 6 U 6 U 7 UJ 7 U 7 UJ 6 U 5 U
m- and p-Xylene 16 U 13 U 13 U 16 U 15 U 16 UJ 12 U 12 U
Methyl acetate 20 UJ 17 UJ 17 U 20 U 19 UJ 20 UJ 16 U 15 U
Methylcyclohexane 7 U 6 U 6 UJ 7 U 7 U 7 UJ 6 U 5 U
Methylene chloride 35 U 30 U 30 U 37 U 35 U 35 UJ 28 U 27 U
Methyl-tert-butyl ether (MTBE) 13 UJ 11 UJ 11 U 13 U 12 UJ 13 UJ 10 U 10 U
o-Xylene 7 U 6 U 6 U 7 U 7 U 7 UJ 6 U 5 U
Styrene 7 U 6 U 6 U 7 UJ 7 U 7 UJ 6 U 5 U
Tetrachloroethene 8 UJ 7 UJ 7 U 9 U 8 UJ 8 UJ 7 U 6 U
Toluene 7 U 6 U 6 U 7 U 7 U 7 UJ 6 U 5 U
trans-1,2-Dichloroethene 10 U 8 U 8 U 10 U 10 U 10 UJ 8 U 7 U
trans-1,3-Dichloropropene 10 U 8 U 8 U 10 U 10 U 10 UJ 8 U 7 U
Trichloroethene 8 U 7 U 7 U 9 U 8 U 8 UJ 7 U 6 U
Trichlorofluoromethane(Freon-11) 14 U 12 U 12 U 15 U 14 U 14 UJ 11 U 11 U
Vinyl chloride 14 U 12 U 12 U 15 U 14 U 14 UJ 11 U 11 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 440 U 410 U 360 U 430 UJ 430 U 460 U 340 UJ 370 UJ
1,2,4,5-Tetrachlorobenzene 540 U 510 U 450 U 530 U 530 U 560 U 420 U 450 U
1,4-Dioxane 230 U 210 U 190 U 220 U 220 U 240 U 180 U 190 U
2,2'-Oxybis(1-chloropropane) 440 UJ 410 UJ 360 UJ 430 UJ 430 U 460 U 340 U 370 U
2,3,4,6-Tetrachlorophenol 560 U 530 U 460 U 550 U 550 U 580 U 440 U 470 U
2,4,5-Trichlorophenol 1,100 U 1,000 U 900 U 1,100 U 1,100 U 1,100 U 860 U 920 U
2,4,6-Trichlorophenol 620 U 580 U 510 U 600 U 610 U 640 U 490 U 520 U
2,4-Dichlorophenol 600 U 560 U 500 U 590 U 590 U 620 U 470 UJ 500 UJ
2,4-Dimethylphenol 660 U 620 U 540 U 640 U 650 UJ 680 UJ 520 UJ 560 UJ
2,4-Dinitrophenol 1,500 U 1,400 U 1,200 U 1,500 U 1,500 UJ 1,600 UJ 1,200 U 1,300 U
2,4-Dinitrotoluene 130 U 120 U 110 U 130 U 130 U 140 U 340 U 370 U
2,6-Dinitrotoluene 130 U 120 U 110 U 130 U 130 U 140 U 340 U 370 U
2-Chloronaphthalene 27 U 25 U 22 U 26 U 26 U 28 U 21 U 22 U
2-Chlorophenol 660 UJ 620 UJ 540 UJ 640 UJ 640 U 680 U 510 UJ 550 UJ
2-Methylnaphthalene 27 U 25 U 22 U 26 U 26 U 28 U 21 U 22 U
2-Methylphenol 800 U 750 U 660 U 780 U 790 U 830 U 630 U 670 U
2-Nitroaniline 1,100 U 1,000 U 900 U 1,100 U 1,100 U 1,100 U 860 U 920 U
2-Nitrophenol 670 U 630 UJ 550 UJ 650 UJ 660 U 690 U 520 U 560 U
3- and 4-Methylphenol 750 U 700 U 620 U 730 U 730 U 780 U 590 U 630 U
3,3'-Dichlorobenzidine 460 U 430 U 380 U 440 UJ 450 UJ 470 UJ 360 UJ 380 UJ
3-Nitroaniline 1,100 U 1,000 U 900 U 1,100 U 1,100 U 1,100 U 860 U 920 U
4,6-Dinitro-2-methylphenol 1,300 U 1,300 U 1,100 U 1,300 U 1,300 U 1,400 U 1,000 U 1,100 U
4-Bromophenyl-phenylether 440 U 410 U 360 U 430 U 430 U 460 U 340 U 370 U
4-Chloro-3-methylphenol 660 U 620 U 550 U 650 U 650 U 690 U 520 U 560 U
4-Chloroaniline 480 U 450 U 390 U 460 U 470 U 490 U 370 U 400 U
4-Chlorophenyl-phenylether 440 UJ 410 UJ 360 UJ 430 UJ 430 U 460 U 340 UJ 370 UJ
4-Nitroaniline 1,100 U 1,000 U 900 U 1,100 U 1,100 UJ 1,100 UJ 860 U 920 U
4-Nitrophenol 1,200 U 1,200 U 1,000 U 1,200 U 1,200 UJ 1,300 UJ 970 UJ 1,000 UJ
Acenaphthene 27 U 25 U 22 U 26 U 26 U 28 U 21 U 22 U
Acenaphthylene 27 U 25 U 22 U 26 U 26 U 28 U 21 U 22 U
Acetophenone 710 U 670 U 590 U 700 U 700 U 740 U 560 U 600 U
Anthracene 27 U 25 U 22 U 26 U 26 U 28 U 21 U 22 U
Atrazine 440 U 410 U 360 U 430 U 430 U 460 U 340 U 370 U
Benzaldehyde 480 R 450 R 400 R 470 UJ 470 UJ 500 UJ 380 UJ 400 UJ
Benzo(a)anthracene 5.9 J 5.5 J 5.2 J 26 UJ 5.9 J 28 U 21 U 22 U
Benzo(a)pyrene 27 U 25 U 22 U 26 U 26 U 28 U 21 U 22 U
Benzo(b)fluoranthene 27 U 25 U 22 U 26 U 26 U 28 U 21 U 22 U
Benzo(g,h,i)perylene 27 U 25 U 22 U 26 U 26 U 28 U 21 UJ 22 UJ
Benzo(k)fluoranthene 27 UJ 25 UJ 22 UJ 26 UJ 26 UJ 28 UJ 21 U 22 U
bis(2-Chloroethoxy)methane 440 UJ 410 UJ 360 UJ 430 UJ 430 U 460 U 340 U 370 U
bis(2-Chloroethyl)ether 440 UJ 410 UJ 360 UJ 430 UJ 430 U 460 U 340 U 370 U
bis(2-Ethylhexyl)phthalate 260 J 120 R 110 R 130 UJ 130 R 140 R 55 J 110 UJ
Butylbenzylphthalate 440 U 410 U 360 U 430 U 430 U 460 U 340 U 370 U
Caprolactam 580 U 540 U 480 U 560 UJ 560 U 600 U 450 U 480 U
Carbazole 27 U 25 U 22 U 26 UJ 26 U 28 U 21 U 22 U
Chrysene 27 U 25 U 22 U 26 U 26 U 28 U 21 U 22 U
Dibenz(a,h)anthracene 27 U 25 U 22 U 26 U 26 U 28 U 21 U 22 U
Dibenzofuran 440 U 410 U 360 U 430 UJ 430 U 460 U 340 U 370 U
Diethylphthalate 440 U 410 U 360 U 430 UJ 430 U 460 U 340 U 370 U
Dimethyl phthalate 440 U 410 U 360 U 430 U 430 U 460 U 340 U 370 U
Di-n-butylphthalate 130 UJ 120 UJ 110 UJ 130 U 130 UJ 140 UJ 100 U 110 U
Di-n-octylphthalate 840 U 790 U 700 U 820 U 830 U 880 U 660 U 710 U
Fluoranthene 27 U 25 U 22 U 3.8 J 26 U 28 U 21 U 22 U
Fluorene 27 U 25 U 22 U 26 UJ 26 U 28 U 21 U 22 U
Hexachlorobenzene 130 UJ 120 UJ 110 UJ 130 U 130 UJ 140 UJ 100 U 110 U

Notes:

Shading indicates detections

NA - Not analyzed

R - Unreliable Result

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

02/26/09

VEW01-SO21

VEW01-SS21-01-0209

02/26/09

VEW01-SS21P-01-0209

02/26/09

VEW01-SO22

VEW01-SS22-01-0209

02/26/09

J - Analyte present, value may or may not be accurate or precise

U - Not detected or not detected at significantly greater than that in an associated blank.

VEW01-SO25

VEW01-SS25-01-0209

02/26/09

VEW01-SO23

VEW01-SS23-01-0209

02/27/09

VEW01-SO24

UJ - Analyte not detected, quantitation limit may be inaccurate

VEW01-SO27

VEW01-SS27-02-0309

03/04/09

VEW01-SO26

VEW01-SS26-01-0309

03/04/09

VEW01-SS24-01-0209
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Vieques East
SWMU-1

Final Surface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

02/26/09

VEW01-SO21

VEW01-SS21-01-0209

02/26/09

VEW01-SS21P-01-0209

02/26/09

VEW01-SO22

VEW01-SS22-01-0209

02/26/09

VEW01-SO25

VEW01-SS25-01-0209

02/26/09

VEW01-SO23

VEW01-SS23-01-0209

02/27/09

VEW01-SO24 VEW01-SO27

VEW01-SS27-02-0309

03/04/09

VEW01-SO26

VEW01-SS26-01-0309

03/04/09

VEW01-SS24-01-0209

Hexachlorobutadiene 440 UJ 410 UJ 360 UJ 430 UJ 430 U 460 U 340 U 370 U
Hexachlorocyclopentadiene 440 U 410 U 360 U 430 U 430 U 460 U 340 U 370 U
Hexachloroethane 130 U 120 U 110 U 130 U 130 U 140 U 100 U 110 U
Indeno(1,2,3-cd)pyrene 27 U 25 U 22 U 26 U 26 U 28 U 21 U 22 U
Isophorone 440 U 410 U 360 U 430 U 430 U 460 U 340 U 370 U
Naphthalene 27 U 25 U 22 U 26 U 26 U 28 U 21 U 22 U
n-Nitroso-di-n-propylamine 440 U 410 U 360 U 430 U 430 U 460 U 340 U 370 U
n-Nitrosodiphenylamine 880 U 820 U 720 U 860 U 860 U 910 U 690 U 740 U
Nitrobenzene 130 U 120 U 110 U 130 UJ 130 U 140 U 100 U 110 U
Pentachlorophenol 130 R 120 R 110 R 130 UJ 130 R 140 R 100 UJ 110 UJ
Phenanthrene 27 UJ 25 UJ 22 UJ 26 UJ 26 UJ 28 UJ 21 U 22 U
Phenol 620 U 590 U 520 U 610 U 610 U 650 U 490 U 520 U
Pyrene 27 UJ 25 UJ 22 UJ 26 U 26 UJ 28 UJ 21 U 22 U

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 4.4 U 4.1 U 3.6 U 4.3 U 4.3 U 1.1 J 1.9 J 3.7 U
4,4'-DDE 4.4 U 4.1 U 1.2 J 4.3 U 4.3 U 1.5 J 2 J 3.7 U
4,4'-DDT 4.4 U 4.1 U 2 J 4.3 U 4.3 U 4.6 U 0.99 J 3.7 U
Aldrin 2.8 U 2.6 U 2.3 U 2.7 U 2.8 U 2.9 U 2.2 U 2.4 U
alpha-BHC 2.9 U 2.8 U 2.4 U 2.9 U 2.9 U 3 U 2.3 U 2.5 U
alpha-Chlordane 3.7 U 3.5 U 3.1 U 3.6 U 3.7 U 3.9 U 2.9 U 3.1 U
Aroclor-1016 23 U 21 U 19 U 22 UJ 22 U 24 U 18 U 19 UJ
Aroclor-1221 40 U 38 U 33 U 39 UJ 39 U 42 U 31 U 34 UJ
Aroclor-1232 27 U 25 U 22 U 26 UJ 26 U 28 U 21 U 22 UJ
Aroclor-1242 23 U 21 U 19 U 22 UJ 22 U 24 U 18 U 19 UJ
Aroclor-1248 39 U 36 U 32 U 38 UJ 38 U 40 U 30 U 32 UJ
Aroclor-1254 28 U 26 U 23 U 27 UJ 28 U 29 U 22 U 24 UJ
Aroclor-1260 23 U 21 U 19 U 22 UJ 22 U 24 U 18 U 19 UJ
beta-BHC 3.1 U 2.9 U 2.5 U 3 U 3 U 3.2 U 2.4 U 2.6 U
delta-BHC 4 U 3.8 U 3.3 U 3.9 U 3.9 U 4.2 U 3.1 U 3.4 U
Dieldrin 4.4 U 4.1 U 0.99 J 4.3 U 4.3 U 4.6 U 1.3 J 3.7 U
Endosulfan I 2.9 U 2.8 U 2.4 U 2.9 U 2.9 U 3 U 2.3 U 2.5 U
Endosulfan II 4.4 U 4.1 U 3.6 U 4.3 U 4.3 U 4.6 U 3.4 U 3.7 U
Endosulfan sulfate 4.4 U 4.1 U 3.6 U 4.3 U 4.3 U 4.6 U 3.4 U 3.7 U
Endrin 4.4 U 4.1 U 3.6 U 4.3 U 4.3 U 4.6 U 3.4 U 3.7 U
Endrin aldehyde 4.4 U 4.1 U 3.6 U 4.3 U 4.3 U 4.6 U 3.4 U 3.7 U
Endrin ketone 4.4 U 4.1 U 3.6 U 4.3 U 4.3 U 4.6 U 3.4 U 3.7 U
gamma-BHC (Lindane) 2.9 U 2.8 U 2.4 U 2.9 U 2.9 U 3 U 2.3 U 2.5 U
gamma-Chlordane 3.3 U 3.1 U 2.8 U 3.2 U 3.3 U 3.4 U 2.6 U 2.8 U
Heptachlor 3.3 U 3.1 U 2.8 U 3.2 U 3.3 U 3.4 U 2.6 U 2.8 U
Heptachlor epoxide 3.1 U 2.9 U 2.5 U 3 U 3 U 3.2 U 2.4 U 2.6 U
Methoxychlor 23 U 21 U 19 U 22 U 22 U 24 U 18 U 19 U
Toxaphene 88 U 83 U 73 U 86 U 86 U 91 U 69 U 74 U

Explosives (UG/KG)
1,3,5-Trinitrobenzene 130 U 120 U 110 U 130 U 130 U 140 U 100 U 110 U
1,3-Dinitrobenzene 130 U 120 U 110 U 130 UJ 130 U 140 U 100 U 110 U
2,4,6-Trinitrotoluene 130 U 120 U 110 U 130 UJ 130 U 140 U 100 U 110 U
2-Amino-4,6-dinitrotoluene 130 U 120 U 110 U 130 UJ 130 U 140 U 100 U 110 U
2-Nitrotoluene 130 U 120 U 110 U 130 U 130 U 140 U 100 UJ 110 UJ
3-Nitrotoluene 140 U 130 U 120 U 140 U 140 U 140 U 110 UJ 120 UJ
4-Amino-2,6-dinitrotoluene 130 U 120 U 110 U 130 UJ 130 U 140 U 100 U 110 U
4-Nitrotoluene 160 U 150 U 130 U 160 U 160 U 170 U 120 UJ 130 UJ
HMX 130 U 120 U 110 U 130 U 130 U 140 U 100 U 110 U
Perchlorate 0.52 J 0.58 J 2.1 U 0.35 J 0.56 J 0.37 J 1.8 U 1.9 U
RDX 130 U 120 U 110 U 130 U 130 U 140 U 100 U 110 U
Tetryl 130 U 120 U 110 U 130 UJ 130 U 140 U 100 U 110 U

Total Metals (MG/KG)
Aluminum 16,900 20,200 8,780 16,700 20,700 30,000 17,200 23,800
Antimony 0.06 J 0.07 J 0.06 J 0.08 J 0.12 J 0.17 J 0.17 J 0.11 UJ
Arsenic 0.82 0.82 0.87 0.8 0.95 2.8 3.6 1
Barium 37.8 J 53.9 J 48.1 61.5 74 114 138 42.5
Beryllium 0.26 0.29 0.22 0.27 0.32 0.4 0.4 0.33
Cadmium 0.03 J 0.03 J 0.04 J 0.12 U 0.08 J 0.06 J 0.089 U 0.11 U
Calcium 3,510 4,240 2,880 4,490 5,650 5,600 4,810 6,120
Chromium 22.5 25.8 17.3 22 20.4 54.5 53.2 30.1
Cobalt 9.5 11.9 14.7 13.4 13.5 20.8 28.2 11.1
Copper 24.6 J 38.9 J 29.2 39 40.2 38.4 32.5 28
Cyanide 0.79 U 0.66 U 0.66 U 0.79 U 0.66 U 0.86 U 0.66 U 0.73 U
Iron 27,700 33,000 28,900 32,400 31,900 43,900 50,100 29,300
Lead 1.2 1.4 1.5 2.4 2.7 4.5 3.8 1.6
Magnesium 4,050 J 5,550 J 3,260 4,610 5,220 8,600 5,020 6,650
Manganese 297 J 421 J 362 459 526 426 919 407
Mercury 0.037 U 0.01 J 0.029 U 0.041 U 0.04 U 0.045 U 0.028 U 0.02 J
Nickel 8.5 J 11.7 J 5.9 9.6 9.6 21.9 20.9 13
Potassium 1,260 J 1,640 J 1,090 J 1,970 J 2,470 J 2,240 J 1,350 2,050
Selenium 0.42 U 0.5 U 0.46 0.6 U 0.88 0.49 U 0.6 0.33 J
Silver 0.084 U 0.1 U 0.074 U 0.12 U 0.01 J 0.01 J 0.089 U 0.11 U
Sodium 282 336 127 250 237 J 400 539 1,340
Thallium 0.084 U 0.1 U 0.074 U 0.12 U 0.12 U 0.098 U 0.089 U 0.11 U
Vanadium 92.2 101 84.8 104 98.8 146 196 88.1
Zinc 16.7 21 15.7 25 30.9 32.2 20.6 24

Wet Chemistry
pH (PH) 7.7 NA 7.6 6.8 7.4 7.7 7.4 6.9
Total organic carbon (TOC) (UG/G) 12,000 NA 4,200 22,000 29,000 31,000 6,800 9,400

Notes:

Shading indicates detections

NA - Not analyzed

R - Unreliable Result

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

UJ - Analyte not detected, quantitation limit may be inaccurate

J - Analyte present, value may or may not be accurate or precise

U - Not detected or not detected at significantly greater than that in an associated blank.
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Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 6 U 8 UJ 7 U 6 U 6 U 7 U 7 U 6 U 6 U 7 U 7 U 7 U 6 U 6 UJ
1,1,2,2-Tetrachloroethane 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 6 U 8 UJ 7 U 6 U 6 U 7 UJ 7 UJ 6 U 6 U 7 U 7 U 7 U 6 U 6 UJ
1,1,2-Trichloroethane 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
1,1-Dichloroethane 6 U 8 UJ 7 U 6 U 6 U 7 U 7 U 6 U 6 U 7 U 7 U 7 U 6 U 6 UJ
1,1-Dichloroethene 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
1,2,3-Trichlorobenzene 5 U 6 UJ 6 U 5 U 5 U 6 U 6 UJ 5 U 5 U 6 U 6 U 6 U 5 UJ 5 UJ
1,2,4-Trichlorobenzene 5 UJ 6 UJ 6 U 5 U 5 U 6 U 6 UJ 5 U 5 U 6 U 6 U 6 U 5 UJ 5 UJ
1,2-Dibromo-3-chloropropane 7 U 9 UJ 8 U 7 U 7 U 8 UJ 8 UJ 8 U 7 U 8 U 8 U 8 U 7 U 7 UJ
1,2-Dibromoethane 6 U 8 UJ 7 U 6 U 6 U 7 U 7 U 6 U 6 U 7 U 7 U 7 U 6 U 6 UJ
1,2-Dichlorobenzene 5 U 6 UJ 6 U 5 U 5 U 6 U 6 UJ 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
1,2-Dichloroethane 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
1,2-Dichloropropane 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
1,3-Dichlorobenzene 5 U 6 UJ 6 U 5 U 5 U 6 U 6 UJ 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
1,4-Dichlorobenzene 5 U 6 UJ 6 U 5 U 5 U 6 U 6 UJ 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
2-Butanone 28 UJ 37 UJ 35 U 28 UJ 30 U 35 U 34 U 31 U 31 U 34 U 33 U 32 U 28 U 30 UJ
2-Hexanone 24 U 32 UJ 30 U 24 UJ 26 U 30 U 30 U 27 U 27 U 29 U 29 U 28 U 24 U 26 UJ
4-Methyl-2-pentanone 28 U 37 UJ 35 U 28 UJ 30 U 35 U 34 U 31 U 31 U 34 U 33 U 32 UJ 28 U 30 UJ
Acetone 45 U 42 U 39 U 32 UJ 35 U 40 U 39 U 35 R 35 R 38 R 38 R 36 U 31 U 34 UJ
Benzene 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
Bromochloromethane 6 U 8 UJ 7 U 6 U 6 U 7 U 7 U 6 U 6 U 7 U 7 U 7 U 6 U 6 UJ
Bromodichloromethane 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
Bromoform 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
Bromomethane 10 U 13 UJ 12 U 10 U 10 U 12 U 12 U 11 U 11 U 12 U 12 U 11 UJ 9 U 10 UJ
Carbon disulfide 6 U 8 UJ 7 U 6 U 6 U 7 U 7 U 6 U 6 U 7 U 7 U 7 U 6 U 6 UJ
Carbon tetrachloride 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
Chlorobenzene 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
Chloroethane 10 UJ 13 UJ 12 U 10 U 10 U 12 UJ 12 UJ 11 U 11 U 12 U 12 U 11 U 9 U 10 UJ
Chloroform 6 U 8 UJ 7 U 6 U 6 U 7 U 7 U 6 U 6 U 7 U 7 U 7 U 6 U 6 UJ
Chloromethane 10 U 13 UJ 12 U 10 U 10 U 12 U 12 U 11 U 11 U 12 U 12 U 11 U 9 UJ 10 UJ
cis-1,2-Dichloroethene 7 U 9 UJ 8 U 7 U 7 U 8 U 8 U 8 U 7 U 8 U 8 U 8 U 7 U 7 UJ
cis-1,3-Dichloropropene 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
Cyclohexane 5 U 6 UJ 6 U 5 U 5 U 6 UJ 6 UJ 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
Dibromochloromethane 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
Dichlorodifluoromethane (Freon-12) 10 U 13 UJ 12 U 10 U 10 U 12 U 12 U 11 U 11 U 12 U 12 U 11 U 9 UJ 10 UJ
Ethylbenzene 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
Isopropylbenzene 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
m- and p-Xylene 10 U 14 UJ 13 U 10 U 12 U 13 U 13 U 12 U 12 U 13 U 13 U 12 U 10 U 11 UJ
Methyl acetate 13 UJ 18 UJ 17 U 13 U 15 U 17 U 17 UJ 15 U 15 U 16 U 16 U 15 U 13 U 14 UJ
Methylcyclohexane 5 U 6 UJ 6 U 5 U 5 U 6 UJ 6 UJ 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
Methylene chloride 24 U 32 U 30 U 24 U 26 U 30 U 30 U 27 U 27 U 29 U 29 U 28 U 24 U 26 UJ
Methyl-tert-butyl ether (MTBE) 8 UJ 12 UJ 11 U 9 U 9 U 11 U 11 U 10 U 10 U 10 U 10 U 10 U 8 U 9 UJ
o-Xylene 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
Styrene 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
Tetrachloroethene 6 UJ 8 UJ 7 U 6 U 6 U 7 U 7 U 6 U 6 U 7 U 7 U 7 U 6 U 6 UJ
Toluene 5 U 6 UJ 6 U 5 U 5 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 5 U 5 UJ
trans-1,2-Dichloroethene 7 U 9 UJ 8 U 7 U 7 U 8 U 8 U 8 U 7 U 8 U 8 U 8 U 7 U 7 UJ
trans-1,3-Dichloropropene 7 U 9 UJ 8 U 7 U 7 U 8 U 8 U 8 U 7 U 8 U 8 U 8 U 7 U 7 UJ
Trichloroethene 6 U 8 UJ 7 U 6 U 6 U 7 U 7 U 6 U 6 U 7 U 7 U 7 U 6 U 6 UJ
Trichlorofluoromethane(Freon-11) 10 U 13 UJ 12 UJ 10 U 10 U 12 U 12 U 11 U 11 U 12 U 12 U 11 UJ 9 U 10 UJ
Vinyl chloride 10 U 13 UJ 12 U 10 U 10 U 12 U 12 U 11 U 11 U 12 U 12 U 11 U 9 U 10 UJ

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 380 U NA 420 UJ 370 UJ NA 410 U 410 U 370 UJ NA 410 U NA 370 U NA 380 UJ
1,2,4,5-Tetrachlorobenzene 460 U NA 510 UJ 460 UJ NA 500 U 500 U 460 U NA 500 U NA 450 U NA 470 UJ
1,4-Dioxane 190 UJ NA 210 UJ 190 UJ NA 210 U 210 U 190 U NA 210 U NA 190 U NA 200 UJ
2,2'-Oxybis(1-chloropropane) 380 U NA 420 U 370 U NA 410 UJ 410 UJ 370 UJ NA 410 UJ NA 370 U NA 380 U
2,3,4,6-Tetrachlorophenol 480 U NA 530 UJ 470 UJ NA 520 U 520 U 470 U NA 520 U NA 470 U NA 490 UJ
2,4,5-Trichlorophenol 940 U NA 1,000 UJ 920 UJ NA 1,000 U 1,000 U 920 U NA 1,000 U NA 910 U NA 950 UJ
2,4,6-Trichlorophenol 530 U NA 590 U 520 U NA 570 U 570 U 520 U NA 580 U NA 520 U NA 540 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEW01-SO01 VEW01-SO04 VEW01-SO05 VEW01-SO06 VEW01-SO08

VEW01-SB08-0309A

03/16/09

VEW01-SB08-5H6-0309A

03/19/09

VEW01-SB06-0209A

02/26/0902/26/09

VEW01-SO07

VEW01-SB07-8H9-0409

04/14/09

VEW01-SB05-0209A

02/27/09

VEW01-SB06-77H-0209

02/26/09

VEW01-SO03

VEW01-SB03-5H6-0309

03/30/09

VEW01-SB04P-4H5-0209

02/26/09

VEW01-SB05-1111H-0209

02/27/09

VEW01-SB04-0209A

02/25/09

VEW01-SB04-4H5-0209VEW01-SB01-5H6-0209

02/24/09

VEW01-SB01-0209A

02/24/09

VEW01-SO02

VEW01-SB02-1111H-0309

03/24/09
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Vieques East
SWMU-1

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

VEW01-SO01 VEW01-SO04 VEW01-SO05 VEW01-SO06 VEW01-SO08

VEW01-SB08-0309A

03/16/09

VEW01-SB08-5H6-0309A

03/19/09

VEW01-SB06-0209A

02/26/0902/26/09

VEW01-SO07

VEW01-SB07-8H9-0409

04/14/09

VEW01-SB05-0209A

02/27/09

VEW01-SB06-77H-0209

02/26/09

VEW01-SO03

VEW01-SB03-5H6-0309

03/30/09

VEW01-SB04P-4H5-0209

02/26/09

VEW01-SB05-1111H-0209

02/27/09

VEW01-SB04-0209A

02/25/09

VEW01-SB04-4H5-0209VEW01-SB01-5H6-0209

02/24/09

VEW01-SB01-0209A

02/24/09

VEW01-SO02

VEW01-SB02-1111H-0309

03/24/09

2,4-Dichlorophenol 510 UJ NA 570 U 510 U NA 560 U 550 U 500 U NA 560 U NA 500 U NA 520 U
2,4-Dimethylphenol 560 UJ NA 620 U 560 U NA 610 U 610 U 560 U NA 610 U NA 550 U NA 570 U
2,4-Dinitrophenol 1,300 U NA 1,400 U 1,300 U NA 1,400 U 1,400 U 1,300 U NA 1,400 U NA 1,200 U NA 1,300 U
2,4-Dinitrotoluene 110 U NA 130 U 110 U NA 120 U 120 U 110 U NA 120 U NA 110 U NA 120 U
2,6-Dinitrotoluene 110 U NA 130 U 110 U NA 120 U 120 U 110 U NA 120 U NA 110 U NA 120 U
2-Chloronaphthalene 23 UJ NA 25 UJ 22 UJ NA 25 U 25 U 22 U NA 25 U NA 22 UJ NA 23 UJ
2-Chlorophenol 560 U NA 620 U 560 U NA 610 UJ 600 UJ 550 UJ NA 610 UJ NA 550 U NA 570 U
2-Methylnaphthalene 23 UJ NA 25 UJ 22 UJ NA 25 U 25 U 22 U NA 25 U NA 22 U NA 23 UJ
2-Methylphenol 680 U NA 760 UJ 680 UJ NA 740 U 740 U 670 U NA 740 U NA 670 U NA 690 UJ
2-Nitroaniline 940 U NA 1,000 U 920 U NA 1,000 U 1,000 U 920 U NA 1,000 U NA 910 U NA 950 U
2-Nitrophenol 570 U NA 630 U 560 U NA 620 UJ 620 UJ 560 UJ NA 620 UJ NA 560 U NA 580 U
3- and 4-Methylphenol 640 U NA 710 U 630 U NA 690 U 690 U 630 U NA 690 U NA 620 U NA 650 U
3,3'-Dichlorobenzidine 390 U NA 430 U 390 U NA 420 UJ 420 U 380 U NA 420 U NA 380 UJ NA 400 UJ
3-Nitroaniline 940 U NA 1,000 U 920 U NA 1,000 U 1,000 U 920 U NA 1,000 U NA 910 U NA 950 U
4,6-Dinitro-2-methylphenol 1,200 U NA 1,300 U 1,100 U NA 1,200 U 1,200 U 1,100 U NA 1,200 U NA 1,100 U NA 1,200 U
4-Bromophenyl-phenylether 380 U NA 420 U 370 U NA 410 U 410 U 370 U NA 410 U NA 370 U NA 380 U
4-Chloro-3-methylphenol 570 U NA 630 U 560 U NA 610 U 610 U 560 U NA 620 U NA 550 U NA 580 U
4-Chloroaniline 410 U NA 450 U 400 U NA 440 U 440 U 400 U NA 440 U NA 400 U NA 410 U
4-Chlorophenyl-phenylether 380 U NA 420 UJ 370 UJ NA 410 UJ 410 UJ 370 UJ NA 410 UJ NA 370 U NA 380 UJ
4-Nitroaniline 940 U NA 1,000 U 920 U NA 1,000 U 1,000 U 920 U NA 1,000 U NA 910 UJ NA 950 U
4-Nitrophenol 1,000 UJ NA 1,200 UJ 1,000 UJ NA 1,100 UJ 1,100 U 1,000 U NA 1,100 U NA 1,000 U NA 1,100 UJ
Acenaphthene 23 UJ NA 25 UJ 22 UJ NA 25 U 25 U 22 U NA 25 U NA 22 U NA 23 UJ
Acenaphthylene 23 UJ NA 25 UJ 22 UJ NA 25 U 25 U 22 U NA 25 U NA 7.5 J NA 23 UJ
Acetophenone 610 U NA 670 U 600 U NA 660 U 660 U 600 U NA 660 U NA 590 U NA 620 U
Anthracene 23 UJ NA 25 UJ 22 UJ NA 25 U 25 U 22 U NA 25 U NA 22 U NA 23 UJ
Atrazine 380 U NA 420 UJ 370 UJ NA 410 U 410 U 370 U NA 410 U NA 370 U NA 380 UJ
Benzaldehyde 410 UJ NA 450 UJ 410 UJ NA 440 UJ 440 R 400 UJ NA 440 R NA 400 UJ NA 420 UJ
Benzo(a)anthracene 23 UJ NA 25 UJ 22 UJ NA 25 UJ 25 U 22 U NA 25 U NA 22 U NA 23 UJ
Benzo(a)pyrene 23 UJ NA 25 UJ 22 UJ NA 25 U 25 U 22 U NA 25 U NA 22 U NA 23 UJ
Benzo(b)fluoranthene 23 UJ NA 25 UJ 22 UJ NA 25 U 25 U 22 U NA 25 U NA 22 UJ NA 23 UJ
Benzo(g,h,i)perylene 23 UJ NA 25 UJ 22 UJ NA 25 U 25 U 22 U NA 25 U NA 22 U NA 23 UJ
Benzo(k)fluoranthene 23 UJ NA 25 UJ 22 UJ NA 25 UJ 25 U 22 U NA 25 U NA 22 U NA 23 UJ
bis(2-Chloroethoxy)methane 380 U NA 420 U 370 U NA 410 UJ 410 UJ 370 UJ NA 410 UJ NA 370 UJ NA 380 U
bis(2-Chloroethyl)ether 380 U NA 420 U 370 U NA 410 UJ 410 UJ 370 UJ NA 410 UJ NA 370 U NA 380 U
bis(2-Ethylhexyl)phthalate 110 UJ NA 71 J 110 UJ NA 120 UJ 120 UJ 110 UJ NA 120 UJ NA 110 UJ NA 120 UJ
Butylbenzylphthalate 380 U NA 420 U 370 U NA 410 U 410 U 370 U NA 410 U NA 370 U NA 380 U
Caprolactam 490 U NA 540 UJ 490 UJ NA 530 U 530 U 480 UJ NA 530 U NA 480 U NA 500 UJ
Carbazole 23 UJ NA 25 UJ 22 UJ NA 25 UJ 25 U 22 U NA 25 U NA 22 U NA 23 UJ
Chrysene 23 UJ NA 25 UJ 22 UJ NA 25 U 25 U 22 U NA 25 U NA 2.5 J NA 23 UJ
Dibenz(a,h)anthracene 23 UJ NA 25 UJ 22 UJ NA 25 U 25 U 22 U NA 25 U NA 22 UJ NA 23 UJ
Dibenzofuran 380 U NA 420 U 370 U NA 410 U 410 U 370 UJ NA 410 U NA 370 U NA 380 U
Diethylphthalate 380 U NA 420 U 370 U NA 410 U 410 U 370 UJ NA 410 U NA 370 U NA 380 U
Dimethyl phthalate 380 U NA 420 U 370 U NA 410 U 410 U 370 U NA 410 U NA 370 U NA 380 U
Di-n-butylphthalate 110 UJ NA 130 UJ 110 UJ NA 120 U 120 U 21 J NA 120 U NA 110 U NA 120 UJ
Di-n-octylphthalate 720 U NA 800 UJ 710 UJ NA 780 U 780 U 710 U NA 780 U NA 700 U NA 730 UJ
Fluoranthene 23 UJ NA 25 UJ 22 UJ NA 25 U 25 U 22 U NA 25 U NA 22 U NA 23 UJ
Fluorene 23 UJ NA 25 UJ 22 UJ NA 25 UJ 25 U 22 U NA 25 U NA 22 U NA 23 UJ
Hexachlorobenzene 110 UJ NA 130 UJ 110 UJ NA 120 U 120 U 110 U NA 120 U NA 110 U NA 120 UJ
Hexachlorobutadiene 380 U NA 420 U 370 U NA 410 UJ 410 UJ 370 UJ NA 410 UJ NA 370 U NA 380 U
Hexachlorocyclopentadiene 380 U NA 420 U 370 U NA 410 U 410 U 370 U NA 410 U NA 370 U NA 380 U
Hexachloroethane 110 UJ NA 130 UJ 110 UJ NA 120 U 120 U 110 U NA 120 U NA 110 U NA 120 UJ
Indeno(1,2,3-cd)pyrene 23 UJ NA 25 UJ 22 UJ NA 25 U 25 U 22 U NA 25 U NA 22 U NA 23 UJ
Isophorone 380 U NA 420 U 370 U NA 410 U 410 U 370 U NA 410 U NA 370 U NA 380 U
Naphthalene 23 UJ NA 25 UJ 22 UJ NA 25 U 25 U 22 U NA 25 U NA 22 U NA 23 UJ
n-Nitroso-di-n-propylamine 380 U NA 420 U 370 U NA 410 U 410 U 370 U NA 410 U NA 370 U NA 380 U
n-Nitrosodiphenylamine 750 U NA 830 U 740 U NA 810 U 810 U 740 U NA 810 U NA 730 U NA 760 U
Nitrobenzene 110 U NA 130 U 110 U NA 120 UJ 120 UJ 110 UJ NA 120 UJ NA 110 U NA 120 U
Pentachlorophenol 110 UJ NA 130 R 110 R NA 120 UJ 120 R 110 R NA 120 R NA 110 UJ NA 120 UJ
Phenanthrene 23 UJ NA 25 UJ 22 UJ NA 25 UJ 25 U 22 U NA 25 U NA 22 U NA 23 UJ
Phenol 530 U NA 590 U 530 U NA 580 U 580 U 530 U NA 580 U NA 520 UJ NA 540 U
Pyrene 23 UJ NA 25 UJ 22 UJ NA 25 U 25 UJ 22 UJ NA 25 UJ NA 22 U NA 23 UJ

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 310 NA 4.2 U 3.7 U NA 2.2 J 4.1 U 3.7 U NA 4.1 U NA 3.7 U NA 3.8 U
4,4'-DDE 140 NA 4.2 U 3.7 U NA 1 J 4.1 U 3.7 U NA 4.1 U NA 0.97 J NA 3.8 U
4,4'-DDT 19 J NA 4.2 U 3.7 U NA 4.1 U 4.1 U 3.7 U NA 4.1 U NA 3.7 U NA 3.8 U
Aldrin 2.4 U NA 2.6 U 2.4 U NA 2.6 U 2.6 U 2.4 U NA 2.6 U NA 2.3 U NA 2.4 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
SWMU-1

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

VEW01-SO01 VEW01-SO04 VEW01-SO05 VEW01-SO06 VEW01-SO08

VEW01-SB08-0309A

03/16/09

VEW01-SB08-5H6-0309A

03/19/09

VEW01-SB06-0209A

02/26/0902/26/09

VEW01-SO07

VEW01-SB07-8H9-0409

04/14/09

VEW01-SB05-0209A

02/27/09

VEW01-SB06-77H-0209

02/26/09

VEW01-SO03

VEW01-SB03-5H6-0309

03/30/09

VEW01-SB04P-4H5-0209

02/26/09

VEW01-SB05-1111H-0209

02/27/09

VEW01-SB04-0209A

02/25/09

VEW01-SB04-4H5-0209VEW01-SB01-5H6-0209

02/24/09

VEW01-SB01-0209A

02/24/09

VEW01-SO02

VEW01-SB02-1111H-0309

03/24/09

alpha-BHC 2.5 U NA 2.8 U 2.5 U NA 2.7 U 2.7 U 2.5 U NA 2.7 U NA 2.4 U NA 2.5 U
alpha-Chlordane 3.2 U NA 3.5 U 3.2 U NA 3.4 U 3.4 U 3.1 U NA 3.5 U NA 3.1 U NA 3.2 U
Aroclor-1016 19 U NA 21 U 19 U NA 21 U 21 U 19 U NA 21 U NA 19 U NA 20 U
Aroclor-1221 34 U NA 38 U 34 U NA 37 U 37 U 34 U NA 37 U NA 33 U NA 35 U
Aroclor-1232 23 U NA 25 U 22 U NA 25 U 25 U 22 U NA 25 U NA 22 U NA 23 U
Aroclor-1242 19 U NA 21 U 19 U NA 21 U 21 U 19 U NA 21 U NA 19 U NA 20 U
Aroclor-1248 33 U NA 37 U 33 U NA 36 U 36 U 33 U NA 36 U NA 32 U NA 34 U
Aroclor-1254 24 U NA 26 U 24 U NA 26 U 26 U 24 U NA 26 U NA 23 U NA 24 U
Aroclor-1260 19 U NA 21 U 19 U NA 21 U 21 U 19 U NA 21 U NA 19 U NA 20 U
beta-BHC 2.6 U NA 2.9 U 2.6 U NA 2.8 U 2.8 U 2.6 U NA 2.8 U NA 2.6 U NA 2.7 U
delta-BHC 3.4 UJ NA 3.8 U 3.4 U NA 3.7 U 3.7 U 3.4 U NA 3.7 U NA 3.3 U NA 3.5 U
Dieldrin 61 NA 4.2 U 3.7 U NA 0.95 J 4.1 U 3.7 U NA 4.1 U NA 3.7 U NA 3.8 U
Endosulfan I 2 J NA 2.8 U 2.5 U NA 2.7 U 2.7 U 2.5 U NA 2.7 U NA 2.4 U NA 2.5 U
Endosulfan II 3.8 U NA 4.2 U 3.7 U NA 4.1 U 4.1 U 3.7 U NA 4.1 U NA 3.7 U NA 3.8 U
Endosulfan sulfate 3.8 U NA 4.2 U 3.7 U NA 4.1 U 4.1 U 3.7 U NA 4.1 U NA 3.7 U NA 3.8 U
Endrin 4.5 J NA 4.2 U 3.7 U NA 4.1 U 4.1 U 3.7 U NA 4.1 U NA 3.7 U NA 3.8 U
Endrin aldehyde 3.8 U NA 4.2 U 3.7 U NA 4.1 U 4.1 U 3.7 U NA 4.1 U NA 3.7 U NA 3.8 U
Endrin ketone 3.8 U NA 4.2 U 3.7 U NA 4.1 U 4.1 U 3.7 U NA 4.1 U NA 3.7 U NA 3.8 U
gamma-BHC (Lindane) 2.5 U NA 2.8 U 2.5 U NA 2.7 U 2.7 U 2.5 U NA 2.7 U NA 2.4 U NA 2.5 U
gamma-Chlordane 19 NA 3.2 U 2.8 U NA 3.1 U 3.1 U 2.8 U NA 3.1 U NA 2.8 U NA 2.9 U
Heptachlor 2.8 U NA 3.2 U 2.8 U NA 3.1 U 3.1 U 2.8 U NA 3.1 U NA 2.8 U NA 2.9 U
Heptachlor epoxide 2.6 U NA 2.9 U 2.6 U NA 2.8 U 2.8 U 2.6 U NA 2.8 U NA 2.6 U NA 2.7 U
Methoxychlor 19 U NA 21 U 19 U NA 21 U 21 U 19 U NA 21 U NA 19 U NA 20 U
Toxaphene 75 U NA 83 U 74 U NA 81 U 81 U 74 U NA 82 U NA 73 U NA 76 U

Explosives (UG/KG)
1,3,5-Trinitrobenzene 110 U NA 130 U 110 U NA 120 U 120 U 110 U NA 120 U NA 110 U NA 120 U
1,3-Dinitrobenzene 110 U NA 130 U 110 U NA 120 UJ 120 UJ 110 UJ NA 120 UJ NA 110 U NA 120 U
2,4,6-Trinitrotoluene 110 U NA 130 U 110 U NA 120 UJ 120 UJ 110 UJ NA 120 UJ NA 110 U NA 120 U
2-Amino-4,6-dinitrotoluene 110 U NA 130 U 110 U NA 120 UJ 120 UJ 110 UJ NA 120 UJ NA 110 U NA 120 U
2-Nitrotoluene 110 U NA 130 U 110 U NA 120 U 120 U 110 U NA 120 U NA 110 U NA 120 U
3-Nitrotoluene 120 U NA 130 U 120 U NA 130 U 130 U 120 U NA 130 U NA 120 U NA 120 U
4-Amino-2,6-dinitrotoluene 110 U NA 130 U 110 U NA 120 UJ 120 UJ 110 UJ NA 120 UJ NA 110 U NA 120 U
4-Nitrotoluene 140 U NA 150 U 140 U NA 150 U 150 U 130 U NA 150 U NA 130 U NA 140 U
HMX 110 U NA 130 U 110 U NA 120 U 120 U 110 U NA 120 U NA 110 U NA 120 U
Perchlorate 2 U NA 1.9 U 1.9 U NA 0.29 J 1.9 U 0.22 J NA 0.44 J NA 0.45 J NA 2.3 U
RDX 110 U NA 130 U 110 U NA 120 U 120 U 110 U NA 120 U NA 110 U NA 120 UJ
Tetryl 110 U NA 130 U 110 U NA 120 UJ 120 UJ 110 UJ NA 120 UJ NA 110 U NA 120 UJ

Total Metals (MG/KG)
Aluminum 28,100 NA 24,800 23,500 NA 43,700 45,400 21,900 NA 37,200 NA 22,500 NA 29,400
Antimony 0.03 J NA 0.09 J 0.1 NA 0.05 J 0.06 J 0.29 J NA 0.08 J NA 0.87 NA 0.11 UJ
Arsenic 0.83 NA 1.2 1.5 NA 1.5 1.8 0.99 NA 1 NA 0.82 NA 1.7
Barium 411 J NA 89 152 NA 79.7 94.6 74.7 NA 62.4 NA 90.4 NA 67.5
Beryllium 0.17 J NA 0.42 0.37 NA 0.39 0.43 0.28 NA 0.36 NA 0.3 NA 0.34
Cadmium 0.1 U NA 0.11 U 0.094 U NA 0.12 U 0.12 U 0.086 U NA 0.094 U NA 0.03 J NA 0.11 U
Calcium 1,070 J NA 7,960 3,090 NA 2,330 2,670 4,850 NA 4,980 NA 4,350 NA 28,400 J
Chromium 23.3 J NA 31.9 34.6 NA 54.3 59.8 26 NA 48.9 NA 29 NA 36.2 J
Cobalt 3.6 NA 17.4 27.6 NA 19.5 18 15 NA 11.2 NA 16.4 NA 18.3
Copper 39.4 J NA 32 31.2 NA 19.2 20.4 57 NA 36.3 NA 39.4 NA 39.3
Cyanide 0.66 U NA 0.79 U 0.66 U NA 0.79 U 0.66 U 0.73 U NA 0.79 U NA 0.73 U NA 0.73 U
Iron 29,900 NA 34,900 33,600 NA 42,500 49,000 38,600 NA 42,600 NA 38,100 NA 42,000
Lead 0.56 NA 2.4 2.7 NA 1.7 2 2.8 NA 1.7 NA 2.6 NA 1.4
Magnesium 7,660 NA 6,430 5,610 NA 7,580 7,610 7,090 NA 8,100 NA 5,160 NA 12,300
Manganese 89 J NA 668 1,400 NA 325 360 358 NA 240 NA 823 NA 559 J
Mercury 0.034 U NA 0.036 U 0.038 U NA 0.03 U 0.037 U 0.036 U NA 0.04 U NA 0.034 U NA 0.038 U
Nickel 8.3 J NA 13.1 20.6 NA 15.7 17.1 12.6 NA 14.6 NA 14.4 NA 19.9
Potassium 716 J NA 1,720 1,490 NA 1,310 J 1,350 J 1,590 J NA 1,440 J NA 1,880 NA 1,950 J
Selenium 0.5 U NA 0.39 J 0.33 J NA 0.58 U 0.58 U 0.43 U NA 0.47 U NA 0.48 U NA 0.23 J
Silver 0.01 J NA 0.11 U 0.094 U NA 0.12 U 0.12 U 0.086 U NA 0.094 U NA 0.096 U NA 0.11 U
Sodium 4,900 J NA 1,930 1,960 NA 2,900 2,920 338 NA 3,000 NA 290 NA 1,720 J
Thallium 0.1 U NA 0.11 U 0.094 U NA 0.12 U 0.12 U 0.086 U NA 0.094 U NA 0.096 U NA 0.11 U
Vanadium 45.2 NA 119 118 NA 110 140 142 NA 116 NA 104 NA 115
Zinc 14.3 J NA 23.5 20.6 NA 16.8 18.1 50.9 NA 25.3 NA 54.4 NA 22.4

Wet Chemistry
pH (PH) NA NA NA NA NA NA NA NA NA 9.1 NA NA NA NA
Total organic carbon (TOC) (UG/G) NA NA NA NA NA NA NA NA NA 1,900 NA NA NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
SWMU-1

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Isopropylbenzene
m- and p-Xylene
Methyl acetate
Methylcyclohexane
Methylene chloride
Methyl-tert-butyl ether (MTBE)
o-Xylene
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,4-Dioxane
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

6 U 7 U 6 U 7 U 7 U NA 6 U 8 U 6 U 7 U 6 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
6 U 7 U 6 U 7 U 7 U NA 6 U 8 U 6 U 7 U 6 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
6 U 7 U 6 U 7 U 7 U NA 6 U 8 U 6 U 7 U 6 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
5 U 6 U 5 U 6 UJ 6 UJ NA 5 U 6 U 5 U 6 U 5 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
7 U 8 U 7 U 8 U 9 U NA 7 U 9 U 7 U 8 U 8 U
6 U 7 U 6 U 7 U 7 U NA 6 U 8 U 6 U 7 U 6 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U

31 UJ 34 UJ 30 UJ 32 U 36 U NA 31 U 38 U 29 U 32 U 31 U
26 UJ 29 U 26 UJ 28 U 31 U NA 26 U 32 U 25 U 28 U 27 U
31 UJ 34 U 30 UJ 32 U 36 U NA 31 UJ 38 UJ 29 UJ 32 U 31 UJ
35 UJ 38 U 34 UJ 37 U 41 U NA 35 U 43 U 33 U 36 U 36 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
6 U 7 U 6 U 7 U 7 U NA 6 U 8 U 6 U 7 U 6 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U

10 U 12 U 10 U 11 U 12 U NA 10 U 13 U 10 U 11 U 11 U
6 U 7 U 6 U 7 U 7 U NA 6 U 8 U 6 U 7 U 6 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U

10 U 12 UJ 10 U 11 U 12 U NA 10 U 13 U 10 U 11 UJ 11 U
6 U 7 U 6 U 7 U 7 U NA 6 U 8 U 6 U 7 U 6 U

10 U 12 U 10 U 11 U 12 U NA 10 U 13 U 10 U 11 U 11 U
7 U 8 U 7 U 8 U 9 U NA 7 U 9 U 7 U 8 U 8 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U

10 U 12 UJ 10 U 11 U 12 U NA 10 U 13 U 10 U 11 U 11 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U

12 U 13 U 11 U 12 U 14 U NA 12 U 14 U 11 U 12 U 12 U
15 U 16 U 14 U 16 U 17 U NA 15 U 18 U 14 U 15 U 15 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U

26 U 29 U 26 U 28 U 31 U NA 26 U 32 U 25 U 28 U 27 U
10 U 10 UJ 9 U 10 U 11 U NA 10 U 12 U 9 U 10 U 10 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
6 U 7 U 6 U 7 U 7 U NA 6 U 8 U 6 U 7 U 6 U
5 U 6 U 5 U 6 U 6 U NA 5 U 6 U 5 U 6 U 5 U
7 U 8 U 7 U 8 U 9 U NA 7 U 9 U 7 U 8 U 8 U
7 U 8 U 7 U 8 U 9 U NA 7 U 9 U 7 U 8 U 8 U
6 U 7 U 6 U 7 U 7 U NA 6 U 8 U 6 U 7 U 6 U

10 U 12 U 10 U 11 U 12 U NA 10 U 13 U 10 U 11 U 11 U
10 U 12 U 10 U 11 U 12 U NA 10 U 13 U 10 U 11 U 11 U

390 U 430 UJ 380 U 350 UJ 380 UJ 360 U NA 420 U 380 U 380 UJ 350 U
480 U 530 UJ 470 U 430 UJ 460 UJ 440 U NA 510 U 460 U 460 UJ 430 U
200 UJ 220 UJ 200 UJ 180 UJ 190 UJ 180 U NA 220 U 190 UJ 190 UJ 180 U
390 U 430 U 380 U 350 U 380 U 360 U NA 420 U 380 U 380 U 350 U
500 U 550 UJ 490 U 440 UJ 480 UJ 450 U NA 530 U 480 U 480 UJ 440 U
980 U 1,100 UJ 950 U 870 UJ 930 UJ 880 U NA 1,000 U 940 U 940 UJ 870 U
550 U 610 U 540 U 490 U 530 U 500 U NA 590 U 530 U 530 U 490 U

VEW01-SO12 VEW01-SO17

VEW01-SB17-88H-0409

04/03/09

VEW01-SO15

VEW01-SB15-1010H-0409

04/01/09

VEW01-SO16

VEW01-SB16-5H6-0309

03/20/09

VEW01-SB13-44H-0409A

04/06/09

VEW01-SO14

VEW01-SB14-7H8-0409

04/02/09

VEW01-SO13

VEW01-SB12P-66H-0309

03/17/09

VEW01-SB13-44H-0409

04/02/09

VEW01-SO11

VEW01-SB11-9H10-0309

03/31/09

VEW01-SB12-66H-0309

03/17/09

VEW01-SO09

VEW01-SB09-44H-0309

03/31/09

VEW01-SO10

VEW01-SB10-6H7-0309

03/27/09
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Vieques East
SWMU-1

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3- and 4-Methylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEW01-SO12 VEW01-SO17

VEW01-SB17-88H-0409

04/03/09

VEW01-SO15

VEW01-SB15-1010H-0409

04/01/09

VEW01-SO16

VEW01-SB16-5H6-0309

03/20/09

VEW01-SB13-44H-0409A

04/06/09

VEW01-SO14

VEW01-SB14-7H8-0409

04/02/09

VEW01-SO13

VEW01-SB12P-66H-0309

03/17/09

VEW01-SB13-44H-0409

04/02/09

VEW01-SO11

VEW01-SB11-9H10-0309

03/31/09

VEW01-SB12-66H-0309

03/17/09

VEW01-SO09

VEW01-SB09-44H-0309

03/31/09

VEW01-SO10

VEW01-SB10-6H7-0309

03/27/09

540 U 590 U 520 U 480 U 510 U 480 U NA 570 U 510 U 510 U 480 U
590 U 650 U 570 U 520 U 560 U 530 U NA 630 U 560 U 560 U 520 U

1,300 R 1,500 U 1,300 R 1,200 U 1,300 U 1,200 U NA 1,400 U 1,300 R 1,300 U 1,200 U
120 U 130 U 120 U 110 U 110 U 110 U NA 130 U 110 U 110 U 110 U
120 U 130 U 120 U 110 U 110 U 110 U NA 130 U 110 U 110 U 110 U
24 UJ 26 UJ 23 UJ 21 UJ 23 UJ 22 U NA 25 U 23 UJ 23 UJ 21 U

580 U 640 U 570 U 520 U 560 U 530 U NA 620 U 560 U 560 U 520 U
24 UJ 26 UJ 5.9 J 21 UJ 23 UJ 22 U NA 25 U 23 UJ 23 UJ 21 U

710 U 780 UJ 690 U 640 UJ 680 UJ 650 U NA 760 U 680 U 690 UJ 640 U
980 U 1,100 U 950 U 870 U 930 U 880 U NA 1,000 U 940 U 940 U 870 U
600 UJ 660 U 580 UJ 530 U 570 U 540 U NA 640 U 570 UJ 570 U 530 U
670 U 730 U 650 U 600 U 640 U 600 U NA 710 U 640 U 640 U 600 U
410 U 450 U 400 U 360 U 390 U 370 U NA 430 U 390 U 390 UJ 360 U
980 U 1,100 U 950 U 870 U 930 U 880 U NA 1,000 U 940 U 940 U 870 U

1,200 UJ 1,300 U 1,200 UJ 1,100 U 1,100 U 1,100 U NA 1,300 U 1,200 UJ 1,200 U 1,100 U
390 U 430 U 380 U 350 U 380 U 360 U NA 420 U 380 U 380 U 350 U
590 U 650 U 580 U 530 U 570 U 540 U NA 630 U 570 U 570 U 530 U
420 U 470 U 410 U 380 U 410 U 380 U NA 450 U 410 U 410 U 380 U
390 U 430 UJ 380 U 350 UJ 380 UJ 360 U NA 420 U 380 U 380 UJ 350 U
980 U 1,100 U 950 U 870 U 930 U 880 U NA 1,000 U 940 U 940 U 870 U

1,100 UJ 1,200 UJ 1,100 UJ 980 UJ 1,000 UJ 1,000 U NA 1,200 U 1,000 UJ 1,000 UJ 980 U
24 UJ 26 UJ 23 UJ 21 UJ 23 UJ 22 U NA 25 U 23 UJ 23 UJ 21 U
24 UJ 26 UJ 23 UJ 3.4 J 23 UJ 22 UJ NA 25 UJ 23 UJ 6.7 J 21 UJ

640 U 700 U 620 U 570 U 610 U 580 U NA 680 U 610 U 610 U 570 U
24 UJ 26 UJ 23 UJ 21 UJ 23 UJ 22 U NA 25 U 23 UJ 23 UJ 21 U

390 UJ 430 UJ 380 UJ 350 UJ 380 UJ 360 U NA 420 U 380 UJ 380 UJ 350 U
430 UJ 470 UJ 420 UJ 380 UJ 410 UJ 390 UJ NA 460 UJ 410 UJ 410 UJ 380 UJ
24 UJ 26 UJ 5.2 J 7.9 J 8.4 J 22 U NA 25 U 23 UJ 23 UJ 4.8 J
24 UJ 26 UJ 23 UJ 21 UJ 23 UJ 22 U NA 25 U 23 UJ 23 UJ 21 U
24 UJ 26 UJ 23 UJ 4.4 J 23 UJ 22 U NA 25 U 23 UJ 23 UJ 21 U
24 UJ 26 UJ 23 UJ 2.1 J 2.6 J 22 U NA 25 U 23 UJ 23 UJ 21 U
24 UJ 26 UJ 23 UJ 21 J 23 UJ 22 UJ NA 25 UJ 23 UJ 23 UJ 21 UJ

390 U 430 U 380 U 350 U 380 U 360 U NA 420 U 380 U 380 U 350 U
390 U 430 U 380 U 350 U 380 U 360 U NA 420 U 380 U 380 U 350 U
120 UJ 130 UJ 120 UJ 110 UJ 110 UJ 110 U NA 130 U 95 J 110 UJ 110 U
390 U 430 U 380 U 350 U 380 U 360 U NA 420 U 380 U 380 U 350 U
510 UJ 560 UJ 500 UJ 460 UJ 490 UJ 470 U NA 550 U 490 UJ 490 UJ 460 U
24 UJ 26 UJ 23 UJ 3 J 23 UJ 22 U NA 25 U 8.1 J 23 UJ 8.5 J
24 UJ 26 UJ 23 UJ 4 J 2 J 22 U NA 25 U 23 UJ 23 UJ 21 U
24 UJ 26 UJ 23 UJ 21 UJ 23 UJ 22 UJ NA 25 UJ 23 UJ 23 UJ 21 UJ

390 U 430 U 380 U 350 U 380 U 360 U NA 420 U 380 U 380 U 350 U
390 U 430 U 380 U 350 U 380 U 360 U NA 420 U 380 U 380 U 350 U
390 U 430 U 380 U 350 U 380 U 360 U NA 420 U 380 U 380 U 350 U
120 UJ 130 UJ 120 UJ 110 UJ 110 UJ 110 U NA 130 U 110 UJ 110 UJ 110 U
750 U 830 UJ 730 U 670 UJ 720 UJ 680 U NA 800 U 720 U 720 UJ 670 U
24 UJ 26 UJ 8.8 J 2 J 23 UJ 22 U NA 25 U 23 UJ 23 UJ 8.3 J
24 UJ 26 UJ 23 UJ 21 UJ 23 UJ 22 U NA 25 U 23 UJ 23 UJ 21 U

120 UJ 130 UJ 120 UJ 110 UJ 110 UJ 110 U NA 130 U 110 UJ 110 UJ 110 U
390 U 430 U 380 U 350 U 380 U 360 U NA 420 U 380 U 380 U 350 U
390 U 430 U 380 U 350 U 380 U 360 U NA 420 U 380 U 380 U 350 U
120 UJ 130 UJ 120 UJ 110 UJ 110 UJ 110 U NA 130 U 110 UJ 110 UJ 110 U
24 UJ 26 UJ 23 UJ 11 J 23 UJ 22 U NA 25 U 23 UJ 23 UJ 21 U

390 U 430 U 380 U 350 U 380 U 360 U NA 420 U 380 U 380 U 350 U
24 UJ 26 UJ 23 UJ 21 UJ 23 UJ 22 U NA 25 U 23 UJ 23 UJ 21 U

390 U 430 U 380 U 350 U 380 U 360 U NA 420 U 380 U 380 U 350 U
780 U 860 U 760 U 700 U 750 U 710 U NA 830 U 750 U 750 U 700 U
120 U 130 U 120 U 110 U 110 U 110 U NA 130 U 110 U 110 U 110 U
120 R 130 R 120 R 110 UJ 110 UJ 25 J NA 130 R 60 J 110 UJ 110 R
24 UJ 26 UJ 23 UJ 21 UJ 23 UJ 22 U NA 25 U 23 UJ 23 UJ 21 U

560 U 610 U 540 U 500 U 530 U 500 U NA 590 U 530 U 540 U 500 U
24 UJ 26 UJ 23 UJ 21 UJ 23 UJ 22 U NA 25 U 23 UJ 23 UJ 21 U

3.9 U 4.3 U 3.8 U 3.5 U 3.8 U 460 NA 4.2 UJ 3.8 U 3.8 U 3.5 UJ
1.6 J 4.3 U 3.8 U 0.97 J 1 J 130 J NA 4.2 U 3.8 U 3.8 U 16
3.9 U 4.3 U 3.8 U 1.1 J 3.8 U 1,300 NA 4.2 U 3.8 U 3.8 U 2.4 J
2.5 U 2.7 U 2.4 U 2.2 U 2.4 U 2.3 U NA 2.7 U 2.4 U 2.4 U 2.2 U
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Vieques East
SWMU-1

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name
alpha-BHC
alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Explosives (UG/KG)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX
Perchlorate
RDX
Tetryl

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry
pH (PH)
Total organic carbon (TOC) (UG/G)

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEW01-SO12 VEW01-SO17

VEW01-SB17-88H-0409

04/03/09

VEW01-SO15

VEW01-SB15-1010H-0409

04/01/09

VEW01-SO16

VEW01-SB16-5H6-0309

03/20/09

VEW01-SB13-44H-0409A

04/06/09

VEW01-SO14

VEW01-SB14-7H8-0409

04/02/09

VEW01-SO13

VEW01-SB12P-66H-0309

03/17/09

VEW01-SB13-44H-0409

04/02/09

VEW01-SO11

VEW01-SB11-9H10-0309

03/31/09

VEW01-SB12-66H-0309

03/17/09

VEW01-SO09

VEW01-SB09-44H-0309

03/31/09

VEW01-SO10

VEW01-SB10-6H7-0309

03/27/09

2.6 U 2.9 U 2.5 U 2.3 U 2.5 U 2.4 U NA 2.8 U 2.5 U 2.5 U 2.3 U
3.3 U 3.7 U 3.2 U 3 U 3.2 U 2.8 J NA 3.6 U 3.2 U 3.2 U 3 U
20 U 22 U 20 U 18 U 19 U 18 U NA 22 U 19 U 19 U 18 U
36 U 39 U 35 U 32 U 34 U 32 U NA 38 U 34 U 34 U 32 U
24 U 26 U 23 U 21 U 23 U 22 U NA 25 U 23 U 23 U 21 U
20 U 22 U 20 U 18 U 19 U 18 U NA 22 U 19 U 19 U 18 U
34 U 38 U 34 U 31 U 33 U 31 U NA 37 U 33 U 33 U 31 U
25 U 27 U 24 U 22 U 24 U 23 U NA 27 U 24 U 24 U 22 U
20 U 22 U 20 U 18 U 19 U 18 U NA 22 U 19 U 19 U 18 U
2.7 U 3 U 2.7 U 2.4 U 2.6 U 2.5 U NA 2.9 U 2.6 U 2.6 U 2.4 U
3.6 U 3.9 U 3.5 U 3.2 U 3.4 U 3.2 U NA 3.8 U 3.4 U 3.4 U 3.2 U
3.9 U 4.3 U 3.8 U 3.5 U 3.8 U 100 J NA 4.2 U 3.8 U 3.8 U 3.5 U
2.6 U 2.9 U 2.5 U 2.3 U 2.5 U 2.4 U NA 2.8 U 2.5 U 2.5 U 2.3 U
3.9 U 4.3 U 3.8 U 3.5 U 3.8 U 3.6 U NA 4.2 U 3.8 U 3.8 U 3.5 U
3.9 U 4.3 U 3.8 U 3.5 U 3.8 U 3.6 U NA 4.2 U 3.8 U 3.8 U 3.5 U
3.9 U 4.3 U 3.8 U 3.5 U 3.8 U 3.6 U NA 4.2 U 3.8 U 3.8 U 3.5 U
3.9 U 4.3 U 3.8 U 3.5 U 3.8 U 3.6 U NA 4.2 U 3.8 U 3.8 U 3.5 U
3.9 U 4.3 U 3.8 U 3.5 U 3.8 U 3.6 U NA 4.2 U 3.8 U 3.8 U 3.5 U
2.6 U 2.9 U 2.5 U 2.3 U 2.5 U 2.4 U NA 2.8 U 2.5 U 2.5 U 2.3 U

3 U 3.3 U 2.9 U 2.6 U 2.8 U 9.8 NA 3.2 U 2.8 U 2.8 U 2.6 U
3 U 3.3 U 2.9 U 2.6 U 2.8 U 2.7 U NA 3.2 U 2.8 U 2.8 U 2.6 U

2.7 U 3 U 2.7 U 2.4 U 2.6 U 2.5 U NA 2.9 U 2.6 U 2.6 U 2.4 U
20 U 22 U 20 U 18 U 19 U 18 U NA 22 U 19 U 19 U 18 U
78 U 86 U 76 U 70 U 75 U 71 U NA 84 U 75 U 75 U 70 U

120 U 130 U 120 U 110 U 110 U 110 U NA 130 U 110 U 110 U 110 U
120 U 130 U 120 U 110 U 110 U 110 U NA 130 U 110 U 110 U 110 U
120 U 130 U 120 U 110 U 110 U 110 U NA 130 U 110 U 110 U 110 U
120 U 130 U 120 U 110 U 110 U 110 U NA 130 U 110 U 110 U 110 U
120 U 130 U 120 U 110 U 110 U 110 U NA 130 U 110 U 110 U 110 U
120 U 140 U 120 U 110 U 120 U 110 U NA 130 U 120 U 120 U 110 U
120 U 130 U 120 U 110 U 110 U 110 U NA 130 U 110 U 110 U 110 U
140 U 160 U 140 U 130 U 140 U 130 U NA 150 U 140 U 140 U 130 U
120 U 130 U 120 U 110 U 110 U 110 U NA 130 U 110 U 110 U 110 U
1.1 J 2 U 0.44 J 2.1 U 2.1 U 2 U NA 1.9 U 2.2 U 2.1 U 0.96 J
120 U 130 U 120 U 110 UJ 110 UJ 110 U NA 130 U 110 U 110 U 110 U
120 U 130 U 120 U 110 UJ 110 UJ 110 U NA 130 U 110 U 110 U 110 U

39,800 34,000 22,800 12,800 14,200 18,900 NA 23,100 18,500 26,800 10,600
0.1 U 0.087 U 0.093 U 0.09 J 0.09 J 5.2 J NA 0.11 UJ 0.1 U 0.08 J 2.3 J
1.2 1.1 0.53 0.81 0.76 3 NA 0.55 J 0.46 J 0.88 0.68

74.3 187 30.1 54.2 61.5 65.9 NA 84.3 60.7 83.9 71.2
0.42 0.38 0.29 0.2 0.21 0.4 NA 0.31 0.28 0.34 0.19
0.1 U 0.087 U 0.093 U 0.1 U 0.1 U 1.1 NA 0.11 U 0.1 U 0.11 U 0.01 J

6,140 32,800 3,840 3,780 J 4,100 J 4,970 NA 4,460 4,900 3,730 J 2,560
46.6 33.6 28.1 19.6 J 21.5 J 84.6 NA 28.4 20.7 33.1 J 15.5
14.4 13.4 8 11.2 12 43.3 NA 13.1 10.9 15.6 10.6
43.5 45 43 28.9 32.8 80.4 NA 39.4 38.8 39.6 29.7
0.66 U 0.79 U 0.73 U 0.66 U 0.66 U 0.66 U NA 0.79 U 0.73 U 0.66 U 0.66 U

45,100 36,900 33,600 28,600 30,600 56,500 NA 36,800 29,700 39,800 23,600
1.6 2.2 1.6 1.5 R 1.7 J 117 NA 1.6 1.9 1.7 3

13,300 9,710 6,850 3,540 3,930 7,420 NA 5,150 4,750 5,220 2,730
324 458 156 400 J 466 J 1,220 NA 284 277 632 J 387
0.02 J 0.01 J 0.01 J 0.01 J 0.037 U 0.02 J NA 0.042 U 0.01 J 0.01 J 0.035 U
21.6 14 9.8 7.6 8.4 30.9 NA 9.9 7.7 15.2 5.7

1,820 2,730 1,640 1,270 J 1,390 J 1,800 J NA 1,860 J 2,690 2,850 J 1,300 J
0.26 J 0.34 J 0.15 J 0.23 J 0.29 J 0.54 NA 0.56 U 0.31 J 0.16 J 0.83
0.1 U 0.087 U 0.093 U 0.1 U 0.1 U 0.05 J NA 0.01 J 0.1 U 0.11 U 0.1 U

2,720 1,620 1,190 224 J 239 J 378 NA 338 305 336 J 210 U
0.1 U 0.087 U 0.093 U 0.1 U 0.1 U 0.092 U NA 0.11 U 0.1 U 0.11 U 0.1 U
115 118 103 99.3 105 225 NA 111 85 134 73.4
20.5 26.1 29.8 20.1 22.8 130 NA 24 21.4 27 27.9

NA NA NA NA NA NA NA NA NA 7.2 NA
NA NA NA NA NA NA NA NA NA 1,200 NA
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Vieques East
SWMU-1

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Isopropylbenzene
m- and p-Xylene
Methyl acetate
Methylcyclohexane
Methylene chloride
Methyl-tert-butyl ether (MTBE)
o-Xylene
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,4-Dioxane
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

NA 6 U 7 U 5 U 7 U 7 U 7 U 7 U 6 U 6 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 6 U 7 U 5 U 7 U 7 U 7 U 7 U 6 U 6 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 6 U 7 U 5 U 7 U 7 U 7 U 7 U 6 U 6 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 5 U 6 UJ 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 5 U 6 UJ 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 8 U 8 UJ 6 U 8 U 8 U 9 U 9 U 7 U 7 U
NA 6 U 7 U 5 U 7 U 7 U 7 U 7 U 6 U 6 U
NA 5 U 6 UJ 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 5 U 6 UJ 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 5 U 6 UJ 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 31 U 33 U 26 U 33 U 34 U 36 U 36 U 30 U 31 U
NA 27 U 28 U 23 U 28 U 30 U 31 U 31 U 26 U 27 U
NA 31 UJ 33 UJ 26 UJ 33 U 34 U 36 U 36 U 30 U 31 U
NA 36 U 37 U 30 U 38 R 39 R 100 J 41 R 34 R 35 R
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 6 U 7 U 5 U 7 U 7 U 7 U 7 U 6 U 6 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 5 U 6 U 4 U 6 UJ 6 UJ 6 UJ 6 UJ 5 UJ 5 UJ
NA 11 UJ 11 UJ 9 UJ 11 U 12 U 12 U 12 U 10 U 11 U
NA 6 U 7 U 5 U 7 U 7 U 7 U 7 U 6 U 6 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 11 U 11 U 9 U 11 U 12 U 12 U 12 U 10 U 11 U
NA 6 U 7 U 5 U 7 U 7 U 7 U 7 U 6 U 6 U
NA 11 U 11 U 9 U 11 U 12 U 12 U 12 U 10 U 11 U
NA 8 U 8 U 6 U 8 U 8 U 9 U 9 U 7 U 7 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 5 U 6 U 4 U 6 UJ 6 UJ 6 UJ 6 UJ 5 UJ 5 UJ
NA 11 U 11 U 9 U 11 U 12 U 12 U 12 U 10 U 11 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 12 U 12 U 10 U 12 U 13 U 14 U 14 U 12 U 12 U
NA 15 U 16 UJ 13 U 16 U 16 U 17 U 17 U 15 U 15 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 27 U 28 U 23 U 28 U 30 U 31 U 31 U 26 U 27 U
NA 10 U 10 U 8 U 10 U 11 U 11 U 11 U 9 U 10 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 6 U 7 U 5 U 7 U 7 U 7 U 7 U 6 U 6 U
NA 5 U 6 U 4 U 6 U 6 U 6 U 6 U 5 U 5 U
NA 8 U 8 U 6 U 8 U 8 U 9 U 9 U 7 U 7 U
NA 8 U 8 U 6 U 8 U 8 U 9 U 9 U 7 U 7 U
NA 6 U 7 U 5 U 7 U 7 U 7 U 7 U 6 U 6 U
NA 11 UJ 11 UJ 9 UJ 11 U 12 U 12 U 12 U 10 U 11 U
NA 11 U 11 U 9 U 11 U 12 U 12 U 12 U 10 U 11 U

340 U NA 360 U 340 U 420 UJ 440 UJ 430 UJ 400 UJ 390 UJ 390 UJ
420 U NA 440 U 420 U 520 U 540 UJ 520 U 490 U 480 U 480 U
180 U NA 180 U 180 UJ 220 U 220 UJ 220 U 210 U 200 U 200 U
340 U NA 360 U 340 U 420 U 440 UJ 430 U 400 U 390 U 390 U
440 U NA 460 UJ 440 U 530 U 560 UJ 540 U 510 U 500 U 500 U
850 U NA 890 UJ 860 U 1,000 U 1,100 UJ 1,100 U 990 U 970 U 980 U
480 U NA 500 U 490 U 590 U 620 UJ 600 U 560 U 550 U 550 U

03/04/09

VEW01-SB27P-24-0309

03/04/0903/05/09

VEW01-SO25

VEW01-SB25-24-0309

03/05/09

VEW01-SB26-46-0309

03/04/09

VEW01-SO26

VEW01-SB27-24-0309

VEW01-SO20

VEW01-SB20-5H6-0409

04/13/09

VEW01-SO23

VEW01-SB23-12-0309

03/05/09

VEW01-SO27VEW01-SO24

VEW01-SB24-13-0309VEW01-SB18-9H10-0409A

04/08/09

VEW01-SO19

VEW01-SB19-6H7-0409

04/08/09

VEW01-SO18

VEW01-SB18-9H10-0409

04/06/09
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Vieques East
SWMU-1

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3- and 4-Methylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

03/04/09

VEW01-SB27P-24-0309

03/04/0903/05/09

VEW01-SO25

VEW01-SB25-24-0309

03/05/09

VEW01-SB26-46-0309

03/04/09

VEW01-SO26

VEW01-SB27-24-0309

VEW01-SO20

VEW01-SB20-5H6-0409

04/13/09

VEW01-SO23

VEW01-SB23-12-0309

03/05/09

VEW01-SO27VEW01-SO24

VEW01-SB24-13-0309VEW01-SB18-9H10-0409A

04/08/09

VEW01-SO19

VEW01-SB19-6H7-0409

04/08/09

VEW01-SO18

VEW01-SB18-9H10-0409

04/06/09

470 U NA 490 UJ 470 U 570 UJ 600 UJ 580 UJ 540 UJ 530 UJ 540 UJ
520 U NA 540 U 520 U 630 UJ 660 UJ 640 UJ 600 UJ 580 UJ 590 UJ

1,200 U NA 1,200 UJ 1,200 U 1,400 U 1,500 UJ 1,500 U 1,400 U 1,300 U 1,300 U
100 U NA 110 U 100 U 420 U 130 UJ 430 U 400 U 390 U 390 U
100 U NA 110 U 100 U 420 U 130 UJ 430 U 400 U 390 U 390 U
21 UJ NA 22 U 21 UJ 25 U 26 UJ 26 U 24 U 24 U 24 U

510 U NA 530 U 510 U 630 UJ 650 UJ 640 UJ 600 UJ 580 UJ 590 UJ
21 U NA 22 U 21 U 25 U 26 UJ 26 U 24 U 24 U 24 U

620 U NA 650 U 630 U 760 U 800 UJ 780 U 730 U 710 U 720 U
850 U NA 890 U 860 U 1,000 U 1,100 UJ 1,100 U 990 U 970 U 980 U
520 U NA 540 UJ 520 U 640 U 660 UJ 650 U 610 U 590 U 600 U
580 U NA 610 U 590 U 710 U 740 UJ 730 U 680 U 660 U 670 U
360 U NA 370 UJ 360 UJ 440 UJ 450 UJ 440 UJ 410 UJ 400 UJ 410 UJ
850 U NA 890 U 860 U 1,000 U 1,100 UJ 1,100 U 990 U 970 U 980 U

1,000 U NA 1,100 UJ 1,000 U 1,300 U 1,300 UJ 1,300 U 1,200 U 1,200 U 1,200 U
340 U NA 360 U 340 U 420 U 440 UJ 430 U 400 U 390 U 390 U
520 U NA 540 U 520 U 630 U 660 UJ 650 U 600 U 590 U 590 U
370 U NA 390 U 370 U 450 U 470 UJ 460 U 430 U 420 U 420 U
340 U NA 360 UJ 340 U 420 UJ 440 UJ 430 UJ 400 UJ 390 UJ 390 UJ
850 U NA 890 U 860 UJ 1,000 U 1,100 UJ 1,100 U 990 U 970 U 980 U
960 U NA 1,000 UJ 970 U 1,200 UJ 1,200 UJ 1,200 UJ 1,100 UJ 1,100 UJ 1,100 UJ
21 U NA 22 U 21 U 25 U 26 UJ 26 U 24 U 24 U 24 U
21 U NA 22 UJ 21 U 25 U 26 UJ 26 U 24 U 24 U 24 U

560 U NA 580 U 560 U 680 U 710 UJ 690 U 650 U 630 U 640 U
21 U NA 22 U 21 U 25 U 26 UJ 26 U 24 U 24 U 24 U

340 U NA 360 UJ 340 U 420 U 440 UJ 430 U 400 U 390 U 390 U
380 UJ NA 390 UJ 380 UJ 460 UJ 480 UJ 470 UJ 440 UJ 420 UJ 430 UJ
21 U NA 4.8 J 21 UJ 25 U 26 UJ 26 U 24 U 24 U 24 U
21 U NA 22 U 21 U 25 U 26 UJ 26 U 24 U 24 U 24 U
21 U NA 22 U 21 UJ 25 U 26 UJ 26 UJ 24 UJ 24 U 24 U
21 U NA 22 U 21 U 25 U 26 UJ 26 U 24 U 24 UJ 24 UJ
21 U NA 22 UJ 21 UJ 25 U 26 UJ 26 U 24 U 24 U 24 U

340 U NA 360 UJ 340 UJ 420 U 440 UJ 430 U 400 U 390 U 390 U
340 U NA 360 U 340 U 420 U 440 UJ 430 U 400 U 390 U 390 U
100 U NA 110 U 100 UJ 130 UJ 70 J 130 UJ 77 J 120 UJ 120 UJ
340 U NA 360 U 340 U 420 U 440 UJ 430 U 400 U 390 U 390 U
450 U NA 470 UJ 450 U 550 U 570 UJ 560 U 520 U 510 U 510 U
21 U NA 22 U 21 UJ 25 U 26 UJ 26 U 24 U 24 U 24 U
21 U NA 22 U 21 U 25 U 26 UJ 26 U 24 U 24 U 24 U
21 U NA 22 UJ 21 UJ 25 UJ 26 UJ 26 U 24 U 24 U 24 U

340 U NA 360 U 340 U 420 U 440 UJ 430 U 400 U 390 U 390 U
340 U NA 360 U 340 U 420 U 440 UJ 430 U 400 U 390 U 390 U
340 U NA 360 U 340 U 420 U 440 UJ 430 U 400 U 390 U 390 U
100 U NA 110 U 100 U 130 U 130 UJ 130 U 120 U 120 U 120 U
660 U NA 690 U 660 U 800 U 840 UJ 820 U 770 U 750 U 750 U
21 U NA 8.1 J 21 U 25 U 26 UJ 26 U 24 U 24 U 24 U
21 U NA 22 U 21 U 25 U 26 UJ 26 U 24 U 24 U 24 U

100 U NA 110 U 100 UJ 130 U 130 UJ 130 U 120 U 120 U 120 U
340 U NA 360 UJ 340 U 420 UJ 440 UJ 430 UJ 400 U 390 U 390 U
340 U NA 360 U 340 U 420 U 440 UJ 430 U 400 U 390 U 390 U
100 U NA 110 U 100 U 130 U 130 UJ 130 U 120 U 120 U 120 U
21 U NA 22 U 21 UJ 25 UJ 26 UJ 26 UJ 24 UJ 24 U 24 U

340 U NA 360 U 340 U 420 U 440 UJ 430 U 400 U 390 U 390 U
21 U NA 22 U 21 UJ 25 U 26 UJ 26 U 24 U 24 U 24 U

340 U NA 360 U 340 U 420 U 440 UJ 430 U 400 U 390 U 390 U
680 U NA 710 U 690 U 840 U 870 UJ 850 U 800 U 780 U 780 U
100 U NA 110 U 100 U 130 U 130 U 130 U 120 U 120 U 120 U
100 U NA 110 R 100 UJ 130 UJ 130 UJ 130 UJ 120 UJ 120 UJ 120 UJ
21 U NA 22 U 21 U 25 U 26 UJ 26 U 24 U 24 U 24 U

490 U NA 510 U 490 UJ 600 U 620 UJ 610 U 570 U 550 U 560 U
21 U NA 22 U 21 U 25 UJ 26 UJ 26 U 24 U 24 U 24 U

3.4 UJ NA 3.6 U 3.4 U 4.2 U 0.99 J 4.3 U 4 U 3.9 U 3.9 U
3.4 U NA 3.7 0.9 J 1.5 J 1.3 J 4.3 U 4 U 3.9 U 3.9 U
3.4 U NA 1.3 J 3.4 U 3.3 J 1.2 J 4.3 U 4 U 3.9 U 3.9 U
2.2 U NA 2.3 U 2.2 U 2.7 U 2.8 U 2.7 U 2.5 U 2.5 U 2.5 U
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Vieques East
SWMU-1

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name
alpha-BHC
alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
beta-BHC
delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin aldehyde
Endrin ketone
gamma-BHC (Lindane)
gamma-Chlordane
Heptachlor
Heptachlor epoxide
Methoxychlor
Toxaphene

Explosives (UG/KG)
1,3,5-Trinitrobenzene
1,3-Dinitrobenzene
2,4,6-Trinitrotoluene
2-Amino-4,6-dinitrotoluene
2-Nitrotoluene
3-Nitrotoluene
4-Amino-2,6-dinitrotoluene
4-Nitrotoluene
HMX
Perchlorate
RDX
Tetryl

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry
pH (PH)
Total organic carbon (TOC) (UG/G)

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

03/04/09

VEW01-SB27P-24-0309

03/04/0903/05/09

VEW01-SO25

VEW01-SB25-24-0309

03/05/09

VEW01-SB26-46-0309

03/04/09

VEW01-SO26

VEW01-SB27-24-0309

VEW01-SO20

VEW01-SB20-5H6-0409

04/13/09

VEW01-SO23

VEW01-SB23-12-0309

03/05/09

VEW01-SO27VEW01-SO24

VEW01-SB24-13-0309VEW01-SB18-9H10-0409A

04/08/09

VEW01-SO19

VEW01-SB19-6H7-0409

04/08/09

VEW01-SO18

VEW01-SB18-9H10-0409

04/06/09

2.3 U NA 2.4 U 2.3 U 2.8 U 2.9 U 2.8 U 2.7 U 2.6 U 2.6 U
2.9 U NA 3 U 2.9 U 3.6 U 3.7 U 3.6 U 3.4 U 3.3 U 3.3 U
18 U NA 18 U 18 U 22 U 22 U 22 U 21 U 20 UJ 20 U
31 U NA 32 U 31 U 38 U 40 U 39 U 36 U 35 UJ 36 U
21 U NA 22 U 21 U 25 U 26 U 26 U 24 U 24 UJ 24 U
18 U NA 18 U 18 U 22 U 22 U 22 U 21 U 20 UJ 20 U
30 U NA 31 U 30 U 37 U 38 U 38 U 35 U 34 UJ 34 U
22 U NA 23 U 22 U 27 U 28 U 27 U 35 25 UJ 18 J
18 U NA 18 U 18 U 22 U 22 U 22 U 21 U 20 UJ 20 U
2.4 U NA 2.5 U 2.4 U 2.9 U 3 U 3 U 2.8 U 2.7 U 2.7 U
3.1 U NA 3.2 U 3.1 U 3.8 U 4 U 3.9 U 3.6 U 3.5 U 3.6 U
3.4 U NA 3.6 U 3.4 U 1.1 J 4.4 U 4.3 U 4 U 3.9 U 3.9 U
2.3 U NA 2.4 U 2.3 U 2.8 U 2.9 U 2.8 U 2.7 U 2.6 U 2.6 U
3.4 U NA 3.6 U 3.4 U 4.2 U 4.4 U 4.3 U 4 U 3.9 U 3.9 U
3.4 U NA 3.6 U 3.4 U 4.2 U 4.4 U 4.3 U 4 U 3.9 U 3.9 U
3.4 U NA 3.6 U 3.4 U 4.2 U 4.4 U 4.3 U 4 U 3.9 U 3.9 U
3.4 U NA 3.6 U 3.4 U 4.2 U 4.4 U 4.3 U 4 U 3.9 U 3.9 U
3.4 U NA 3.6 U 3.4 U 4.2 U 4.4 U 4.3 U 4 U 3.9 U 3.9 U
2.3 U NA 2.4 U 2.3 U 2.8 U 2.9 U 2.8 U 2.7 U 2.6 U 2.6 U
2.6 U NA 2.7 U 2.6 U 3.2 U 3.3 U 3.2 U 1.5 J 3 U 3 U
2.6 U NA 2.7 U 2.6 U 3.2 U 3.3 U 3.2 U 3 U 3 U 3 U
2.4 U NA 2.5 U 2.4 U 2.9 U 3 U 3 U 2.8 U 2.7 U 2.7 U
18 U NA 18 U 18 U 22 U 22 U 22 U 21 U 20 U 20 U
69 U NA 72 U 69 U 84 U 88 U 86 U 80 U 78 U 79 U

100 U NA 110 U 100 U 130 U 130 U 130 U 120 U 120 U 120 U
100 U NA 110 U 100 U 130 U 130 U 130 U 120 U 120 U 120 U
100 U NA 110 U 100 U 130 U 130 U 130 U 120 U 120 U 120 U
100 U NA 110 U 100 U 130 U 130 U 130 U 120 U 120 U 120 U
100 U NA 110 U 100 U 130 UJ 130 UJ 130 UJ 120 UJ 120 UJ 120 UJ
110 U NA 110 U 110 U 130 UJ 140 UJ 140 UJ 130 UJ 120 UJ 120 UJ
100 U NA 110 U 100 U 130 U 130 U 130 U 120 U 120 U 120 U
120 U NA 130 U 120 U 150 UJ 160 UJ 160 UJ 140 UJ 140 UJ 140 UJ
100 U NA 110 U 100 U 130 U 130 U 130 U 120 U 120 U 120 U
0.67 J NA 1.9 U 0.29 J 3.7 0.35 J 0.48 J 1.9 U 2 U 0.85 J
100 U NA 110 U 100 U 130 U 130 U 130 U 120 U 120 U 120 U
100 U NA 110 U 100 U 130 U 130 U 130 U 120 U 120 U 120 U

6,550 NA 11,300 12,200 11,700 20,200 48,000 33,300 21,400 21,600
0.04 J NA 0.06 J 0.03 J 0.092 UJ 0.12 J 0.11 UJ 0.13 J 0.07 UJ 0.1 UJ
0.82 NA 0.99 0.62 1 1 1.4 3.8 0.68 0.73
27.4 NA 81.1 33.1 47.3 88.3 131 50.5 28 35.6
0.19 J NA 0.27 J 0.22 0.27 0.34 0.46 0.54 0.29 0.35

0.083 U NA 0.096 U 0.097 U 0.092 U 0.11 U 0.11 U 0.091 U 0.07 U 0.1 U
1,770 NA 2,240 2,810 4,330 6,260 2,040 3,230 4,990 4,630
14.4 NA 19.4 13.2 16.5 25.6 77.7 49.3 25.6 26.8
8.7 NA 7.8 11.5 28.5 14.5 12.6 34.6 8.1 J 11.7 J
22 NA 17.9 37.6 47.7 37.2 27.8 29.8 22.1 25.6

0.66 U NA 0.66 U 0.66 U 0.66 U 0.86 U 0.79 U 0.79 U 0.73 U 0.73 U
23,800 NA 23,600 34,900 32,500 35,100 47,800 50,000 23,600 27,400

1.1 NA 1.7 1.2 1.8 2.4 1.5 2.4 1.4 1.5
2,040 NA 2,650 4,080 3,210 4,950 9,060 6,620 5,610 7,220

306 NA 477 143 336 704 276 504 220 J 400 J
0.032 U NA 0.032 U 0.032 U 0.03 U 0.044 U 0.037 U 0.035 U 0.01 J 0.02 J

4.7 NA 6.5 8.5 6.8 10.7 22.9 17.7 10.7 12.2
818 J NA 953 J 1,710 1,440 2,040 1,440 1,080 1,680 1,830
0.42 U NA 0.48 U 0.48 U 0.44 J 0.38 J 0.17 J 0.43 J 0.3 J 0.28 J

0.083 U NA 0.096 U 0.097 U 0.092 U 0.11 U 0.11 U 0.091 U 0.07 U 0.1 U
170 U NA 254 175 J 168 282 6,580 5,580 1,570 J 2,390 J

0.083 U NA 0.096 U 0.097 U 0.092 U 0.11 U 0.11 U 0.093 0.07 U 0.1 U
78.4 NA 92.2 98.2 91.8 111 97.4 154 63.2 61
10.8 NA 11.6 18 17.8 28.6 23.6 16 20.9 25.4

NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA
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Vieques East
SWMU-1

Final Groundwater Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane 0.05 UJ 0.05 UJ 0.05 UJ 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 2 U 2 UJ 2 U 2 U 2 U 2 U 2 U 2 UJ 2 U 2 U 2 UJ 2 UJ
1,1,2-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 UJ 1 U 1 U 1 U
1,1-Dichloroethene 0.05 U 0.05 U 0.05 U 0.05 U 0.026 J 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 UJ 0.05 U 0.05 U
1,2,3-Trichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,4-Trichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,2-Dibromoethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
1,2-Dichloropropane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,3-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,4-Dichlorobenzene 0.05 U 0.05 U 0.05 U 0.05 U 0.0062 J 0.0062 J 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
2-Butanone 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-Hexanone 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-pentanone 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acetone 4 J 3 J 6 U 6 6 U 8 U 6 U 5 J 27 U 6 U 4 J 4 J
Benzene 0.05 U 0.05 U 0.05 U 0.05 U 0.0092 J 0.009 J 0.05 U 0.05 U 0.05 UJ 0.014 J 0.05 U 0.05 U
Bromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromoform 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Carbon disulfide 1 U 1 U 1 U 1 U 1 1 1 U 1 U 1 U 1 U 1 U 1 U
Carbon tetrachloride 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Chlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloroethane 2 UJ 2 U 2 UJ 2 U 2 UJ 2 UJ 2 U 2 U 2 UJ 2 UJ 2 U 2 U
Chloroform 1 U 1 U 1 U 1 U 3 3 1 U 1 U 1 U 1 U 1 U 1 U
Chloromethane 2 U 0.4 J 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 UJ 2 U 2 U
cis-1,2-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Cyclohexane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dibromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dichlorodifluoromethane (Freon-12) 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 UJ 2 U 2 UJ 2 UJ 2 UJ
Ethylbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Isopropylbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
m- and p-Xylene 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Methyl acetate 2 U 2 U 2 U 2 U 2 UJ 2 UJ 2 U 2 U 2 UJ 2 U 2 U 2 U
Methylcyclohexane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methylene chloride 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
Methyl-tert-butyl ether (MTBE) 2 U 2 U 2 U 2 U 2 UJ 2 UJ 2 U 2 UJ 2 UJ 2 U 2 UJ 2 UJ
o-Xylene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Styrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethene 0.05 U 0.05 U 0.04 J 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ
Toluene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene 1 U 1 U 1 U 1 U 1 UJ 1 UJ 1 U 1 U 1 UJ 1 U 1 U 1 U
trans-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane(Freon-11) 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Vinyl chloride 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 UJ 0.15 U 0.012 J

Semivolatile Organic Compounds (UG/L)
1,1-Biphenyl 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
1,2,4,5-Tetrachlorobenzene 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
1,4-Dioxane 0.94 UJ 0.98 UJ 0.94 UJ 0.95 UJ 0.94 UJ 0.94 UJ 0.94 UJ 0.94 UJ 0.94 UJ 0.94 UJ 0.94 UJ 0.94 UJ
2,2'-Oxybis(1-chloropropane) 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
2,3,4,6-Tetrachlorophenol 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 R 9 U 9 U
2,4,5-Trichlorophenol 24 U 24 U 24 U 24 U 24 U 24 U 24 U 24 U 24 U 24 R 24 U 24 U
2,4,6-Trichlorophenol 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 R 9 U 9 U
2,4-Dichlorophenol 12 U 13 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 R 12 U 12 U
2,4-Dimethylphenol 11 U 12 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 R 11 U 11 U
2,4-Dinitrophenol 42 U 44 U 42 U 43 U 42 U 42 U 42 U 42 U 42 U 42 R 42 U 42 U
2,4-Dinitrotoluene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
2,6-Dinitrotoluene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
2-Chloronaphthalene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected at significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/L - Milligrams per liter

UG/L - Micrograms per liter

05/19/09

VEW01-MW07P-0509

CGW1MW02

VEW01-MW02-0509

05/04/09

CGW1MW03

VEW01-MW03-0409

04/30/09

CGW1MW04

VEW01-MW04-0509

05/06/09

CGW1MW06

VEW01-MW06-0509

05/21/09

VEW01-MW13P-0509

05/19/09

CGW1MW08

VEW01-MW08-0509

05/22/09

CGW1MW09

VEW01-MW09-0509

05/20/09

CGW1MW07

VEW01-MW07-0509

05/20/09

CGW1MW13CGW1MW10

VEW01-MW10-0509

05/18/09

CGW1MW11

VEW01-MW11-0509

05/12/09

VEW01-MW13-0509

05/20/09
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Vieques East
SWMU-1

Final Groundwater Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

05/19/09

VEW01-MW07P-0509

CGW1MW02

VEW01-MW02-0509

05/04/09

CGW1MW03

VEW01-MW03-0409

04/30/09

CGW1MW04

VEW01-MW04-0509

05/06/09

CGW1MW06

VEW01-MW06-0509

05/21/09

VEW01-MW13P-0509

05/19/09

CGW1MW08

VEW01-MW08-0509

05/22/09

CGW1MW09

VEW01-MW09-0509

05/20/09

CGW1MW07

VEW01-MW07-0509

05/20/09

CGW1MW13CGW1MW10

VEW01-MW10-0509

05/18/09

CGW1MW11

VEW01-MW11-0509

05/12/09

VEW01-MW13-0509

05/20/09

2-Chlorophenol 10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 R 10 U 10 U
2-Methylnaphthalene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ
2-Methylphenol 12 U 13 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 R 12 U 12 U
2-Nitroaniline 24 U 24 U 24 U 24 U 24 U 24 U 24 U 24 U 24 U 24 UJ 24 U 24 U
2-Nitrophenol 10 U 11 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 R 10 U 10 U
3- and 4-Methylphenol 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 R 9 U 9 U
3,3'-Dichlorobenzidine 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
3-Nitroaniline 24 U 24 U 24 U 24 U 24 U 24 U 24 U 24 U 24 U 24 UJ 24 U 24 U
4,6-Dinitro-2-methylphenol 24 U 24 U 24 U 24 U 24 U 24 U 24 U 24 U 24 U 24 R 24 U 24 U
4-Bromophenyl-phenylether 9 UJ 10 UJ 9 UJ 10 U 9 U 9 U 9 U 9 UJ 9 U 9 UJ 9 UJ 9 UJ
4-Chloro-3-methylphenol 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 R 9 U 9 U
4-Chloroaniline 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
4-Chlorophenyl-phenylether 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
4-Nitroaniline 24 U 24 U 24 U 24 UJ 24 U 24 U 24 UJ 24 UJ 24 UJ 24 UJ 24 UJ 24 UJ
4-Nitrophenol 24 UJ 24 UJ 24 UJ 24 UJ 24 UJ 24 UJ 24 UJ 24 UJ 24 UJ 24 R 24 UJ 24 UJ
Acenaphthene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ
Acenaphthylene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ
Acetophenone 11 U 12 U 11 U 11 U 11 U 11 U 11 U 11 U 11 U 11 UJ 11 U 11 U
Anthracene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ
Atrazine 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
Benzaldehyde 9 UJ 10 UJ 9 UJ 10 UJ 9 UJ 9 UJ 9 UJ 9 UJ 9 UJ 9 UJ 9 UJ 9 UJ
Benzo(a)anthracene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ
Benzo(a)pyrene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ
Benzo(b)fluoranthene 0.25 UJ 0.26 UJ 0.25 UJ 0.26 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ 0.25 UJ
Benzo(g,h,i)perylene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ
Benzo(k)fluoranthene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ
bis(2-Chloroethoxy)methane 9 U 10 U 9 U 10 UJ 9 U 9 U 9 UJ 9 UJ 9 UJ 9 UJ 9 U 9 UJ
bis(2-Chloroethyl)ether 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
bis(2-Ethylhexyl)phthalate 1.9 UJ 2 U 1.9 UJ 1.9 UJ 0.63 J 0.95 J 1.9 UJ 1.9 UJ 1.9 UJ 1.9 UJ 1.9 UJ 1.9 UJ
Butylbenzylphthalate 9 U 10 U 9 U 10 UJ 9 U 9 U 9 UJ 9 UJ 9 U 9 UJ 9 U 9 UJ
Caprolactam 9 UJ 10 UJ 9 UJ 10 U 9 UJ 9 UJ 9 U 9 UJ 9 UJ 9 UJ 9 UJ 9 UJ
Carbazole 0.54 UJ 0.56 UJ 0.54 UJ 0.54 UJ 0.54 UJ 0.54 UJ 0.54 UJ 0.54 UJ 0.54 UJ 0.54 UJ 0.54 UJ 0.54 UJ
Chrysene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ
Dibenz(a,h)anthracene 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ 0.2 UJ
Dibenzofuran 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
Diethylphthalate 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
Dimethyl phthalate 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
Di-n-butylphthalate 2.4 UJ 2.4 UJ 2.4 UJ 2.4 UJ 2.4 UJ 2.4 UJ 2.4 UJ 2.4 UJ 2.4 UJ 2.4 UJ 2.4 UJ 2.4 UJ
Di-n-octylphthalate 9 U 10 U 9 U 10 UJ 9 U 9 U 9 UJ 9 UJ 9 U 9 UJ 9 U 9 UJ
Fluoranthene 0.21 UJ 0.22 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ
Fluorene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ
Hexachlorobenzene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ
Hexachlorobutadiene 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
Hexachlorocyclopentadiene 9 U 10 U 9 U 10 UJ 9 U 9 U 9 UJ 9 UJ 9 U 9 UJ 9 U 9 UJ
Hexachloroethane 0.21 UJ 0.22 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ
Indeno(1,2,3-cd)pyrene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ
Isophorone 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
Naphthalene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ
n-Nitroso-di-n-propylamine 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
n-Nitrosodiphenylamine 9 UJ 10 UJ 9 UJ 10 U 9 U 9 U 9 U 9 U 9 U 9 UJ 9 U 9 U
Nitrobenzene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Pentachlorophenol 0.94 R 0.98 R 0.94 R 0.95 R 0.94 R 0.94 R 0.94 R 0.94 R 0.94 R 0.94 R 0.94 R 0.94 R
Phenanthrene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ
Phenol 9 U 10 U 9 U 10 U 9 U 9 U 9 U 9 U 9 U 9 R 9 U 9 U
Pyrene 0.19 UJ 0.2 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ 0.19 UJ

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD 0.094 U 0.095 U 0.094 UJ 0.095 U 0.096 U 0.096 UJ 0.094 U 0.094 U 0.095 U 0.094 U 0.094 U 0.094 U
4,4'-DDE 0.094 U 0.095 U 0.094 UJ 0.095 U 0.096 U 0.096 UJ 0.094 U 0.094 U 0.095 U 0.094 U 0.094 U 0.094 U
4,4'-DDT 0.094 U 0.095 U 0.094 UJ 0.095 U 0.096 U 0.096 UJ 0.094 U 0.094 U 0.095 U 0.094 U 0.094 U 0.094 U
Aldrin 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 UJ 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
alpha-BHC 0.066 U 0.067 U 0.066 UJ 0.067 U 0.067 U 0.067 UJ 0.066 U 0.066 U 0.067 U 0.066 U 0.066 U 0.066 U
alpha-Chlordane 0.085 U 0.086 U 0.085 UJ 0.086 U 0.086 U 0.086 UJ 0.085 U 0.085 U 0.086 U 0.085 U 0.085 U 0.085 U
Aroclor-1016 0.48 U 0.48 U 0.48 U 0.48 U 0.49 U 0.49 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U 0.48 U
Aroclor-1221 1.1 U 1.1 U 1.1 U 1.1 U 1.2 U 1.2 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U 1.1 U
Aroclor-1232 0.47 U 0.48 U 0.47 U 0.48 U 0.48 U 0.48 U 0.47 U 0.47 U 0.48 U 0.47 U 0.47 U 0.47 U
Aroclor-1242 0.71 U 0.71 U 0.71 U 0.71 U 0.72 U 0.72 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U
Aroclor-1248 0.71 U 0.71 U 0.71 U 0.71 U 0.72 U 0.72 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U 0.71 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected at significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/L - Milligrams per liter

UG/L - Micrograms per liter
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Vieques East
SWMU-1

Final Groundwater Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

05/19/09

VEW01-MW07P-0509

CGW1MW02

VEW01-MW02-0509

05/04/09

CGW1MW03

VEW01-MW03-0409

04/30/09

CGW1MW04

VEW01-MW04-0509

05/06/09

CGW1MW06

VEW01-MW06-0509

05/21/09

VEW01-MW13P-0509

05/19/09

CGW1MW08

VEW01-MW08-0509

05/22/09

CGW1MW09

VEW01-MW09-0509

05/20/09

CGW1MW07

VEW01-MW07-0509

05/20/09

CGW1MW13CGW1MW10

VEW01-MW10-0509

05/18/09

CGW1MW11

VEW01-MW11-0509

05/12/09

VEW01-MW13-0509

05/20/09

Aroclor-1254 0.79 U 0.8 U 0.79 U 0.8 U 0.81 U 0.81 U 0.79 U 0.79 U 0.8 U 0.79 U 0.79 U 0.79 U
Aroclor-1260 0.74 U 0.74 U 0.74 U 0.74 U 0.75 U 0.75 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U 0.74 U
beta-BHC 0.075 U 0.076 U 0.075 UJ 0.076 U 0.077 U 0.077 UJ 0.075 U 0.075 U 0.076 U 0.075 U 0.075 U 0.075 U
delta-BHC 0.094 U 0.095 U 0.094 UJ 0.095 U 0.096 U 0.096 UJ 0.094 U 0.094 U 0.095 U 0.094 U 0.094 U 0.094 U
Dieldrin 0.094 U 0.095 U 0.094 UJ 0.095 U 0.096 U 0.096 UJ 0.094 U 0.094 U 0.095 U 0.094 U 0.094 U 0.094 U
Endosulfan I 0.066 U 0.067 U 0.066 UJ 0.067 U 0.067 U 0.067 UJ 0.066 U 0.066 U 0.067 U 0.066 U 0.066 U 0.066 U
Endosulfan II 0.094 U 0.095 U 0.094 UJ 0.095 U 0.096 U 0.096 UJ 0.094 U 0.094 U 0.095 U 0.094 U 0.094 U 0.094 U
Endosulfan sulfate 0.094 U 0.095 U 0.094 UJ 0.095 U 0.096 U 0.096 UJ 0.094 U 0.094 U 0.095 UJ 0.094 U 0.094 U 0.094 U
Endrin 0.094 U 0.095 U 0.094 UJ 0.095 U 0.096 U 0.096 UJ 0.094 U 0.094 U 0.095 U 0.094 U 0.094 U 0.094 U
Endrin aldehyde 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 UJ 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U 0.22 U
Endrin ketone 0.094 UJ 0.095 UJ 0.094 UJ 0.095 U 0.096 U 0.096 UJ 0.094 U 0.094 U 0.095 UJ 0.094 U 0.094 U 0.094 U
gamma-BHC (Lindane) 0.066 U 0.067 U 0.066 UJ 0.067 U 0.067 U 0.067 UJ 0.066 U 0.066 U 0.067 U 0.066 U 0.066 U 0.066 U
gamma-Chlordane 0.075 U 0.076 U 0.075 UJ 0.076 U 0.077 U 0.077 UJ 0.075 U 0.075 U 0.076 U 0.075 U 0.075 U 0.075 U
Heptachlor 0.094 U 0.095 U 0.094 UJ 0.095 U 0.096 U 0.096 UJ 0.094 U 0.094 U 0.095 U 0.094 U 0.094 U 0.094 U
Heptachlor epoxide 0.085 U 0.086 U 0.085 UJ 0.086 U 0.086 U 0.086 UJ 0.085 U 0.085 U 0.086 U 0.085 U 0.085 U 0.085 U
Methoxychlor 0.47 U 0.48 U 0.47 UJ 0.48 U 0.48 U 0.48 UJ 0.47 U 0.47 U 0.48 U 0.47 U 0.47 U 0.47 U
Toxaphene 0.94 U 0.95 U 0.94 UJ 0.95 U 0.96 U 0.96 UJ 0.94 U 0.94 U 0.95 U 0.94 U 0.94 U 0.94 U

Explosives (UG/L)
1,3,5-Trinitrobenzene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 R 0.25 R 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
1,3-Dinitrobenzene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
2,4,6-Trinitrotoluene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
2-Amino-4,6-dinitrotoluene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
2-Nitrotoluene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
3-Nitrotoluene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
4-Amino-2,6-dinitrotoluene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
4-Nitrotoluene 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
HMX 0.25 U 0.25 U 0.25 U 0.25 U 0.25 R 0.25 R 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Perchlorate 0.086 J 0.4 U 0.59 0.17 J 0.08 J 0.077 J 0.89 0.2 U 0.56 4 U 2.5 2.6
RDX 0.25 U 0.25 U 0.25 U 0.25 U 0.25 R 0.25 R 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U 0.25 U
Tetryl 0.25 U 0.25 U 0.25 U 0.25 UJ 0.25 U 0.25 U 0.25 UJ 0.25 UJ 0.25 U 0.25 U 0.25 UJ 0.25 UJ

Total Metals (UG/L)
Aluminum 300 U 300 U 1,020 J 300 U 300 U 300 U 300 U 300 U 60.2 J 600 U 300 U 300 U
Antimony 1 U 1 U 1 U 1 U 0.38 J 0.31 J 1 U 1 U 1 U 2 U 1 U 1 U

Arsenic 5 U 5 U 5 U 5 U 7.4 7.5 5 U 5.2 5 U 10 U 5 U 5 U
Barium 34.4 111 28.4 48.2 60.2 57.2 46.2 18.7 39.4 410 19.2 18.7
Beryllium 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U
Cadmium 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U
Calcium 105,000 93,900 47,000 15,900 16,800 16,100 86,600 33,000 36,900 813,000 57,100 52,400
Chromium 3 U 3 U 17.4 3 U 4 J 3.4 3 U 3 U 3 U 6 U 3 U 3 U
Cobalt 1.3 2 1.2 0.17 J 3.2 3.1 0.58 J 1 U 0.66 J 41.4 1 U 1 U
Copper 1 U 1.2 11.6 7 7.3 R 8 J 7.7 7.7 6.3 2.8 1 U 7.8 R
Cyanide 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U
Iron 215 293 1,330 119 279 240 232 174 108 J 1,550 111 124
Lead 1 UJ 1 UJ 1 UJ 1 U 0.34 J 0.27 J 1 U 0.09 J 0.21 J 2 U 1 U 0.08 J
Magnesium 100,000 108,000 53,000 22,000 19,700 19,000 90,000 32,500 55,200 1,160,000 55,800 51,500
Manganese 96.4 448 26 27.6 891 887 53 36.5 86.1 13,700 28.4 28.1
Mercury 1.9 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Nickel 4.9 4.8 11.4 1.9 3.5 3.3 2.2 1.8 4.1 21.6 1.8 J 2
Potassium 1,210 1,000 1,020 6,260 1,130 1,070 2,140 1,580 1,260 6,110 1,450 1,360
Selenium 5 U 5 U 5 U 1.5 J 5 U 2.8 J 2 J 5 U 2.9 J 10 U 4.2 J 3.4 J
Silver 1 UJ 1 UJ 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U
Sodium 959,000 972,000 784,000 609,000 773,000 757,000 586,000 423,000 1,110,000 4,430,000 489,000 482,000
Thallium 1 UJ 1 UJ 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U
Vanadium 10.7 13.4 15.6 15.5 6.3 5 U 18.5 22.8 15.8 10 U 11.8 12.3
Zinc 10 U 10 U 10 U 10 U 5.3 J 3.9 J 10 U 10 U 10 U 40 U 10 UJ 10.7 J

Dissolved Metals (UG/L)
Aluminum, Dissolved 300 U 300 U 300 U 300 U 45.7 J 42.5 J 300 U 300 U 26 J 600 U 300 U 300 U
Antimony, Dissolved 1 U 1 U 1 U 1 U 0.35 J 0.34 J 1 U 1 U 1 U 2 U 1 U 1 U
Arsenic, Dissolved 5 U 6.8 5 U 5 U 7.8 7.2 5 U 5 U 5 U 10 U 5 U 5 U
Barium, Dissolved 33.3 110 25.5 48.5 60.3 59 44.3 17.9 38.1 400 18.4 18.8
Beryllium, Dissolved 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U
Cadmium, Dissolved 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U
Calcium, Dissolved 99,200 92,900 48,900 16,700 17,100 17,200 85,200 32,600 35,600 878,000 54,600 56,200
Chromium, Dissolved 3 U 3 U 3 U 3.1 6.4 J 3 U 3 U 3 U 3 U 6 U 3 U 3 U
Cobalt, Dissolved 1.2 2 0.11 J 1 U 1.6 1.1 0.65 J 1 U 0.64 J 40.4 1 U 1 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected at significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/L - Milligrams per liter

UG/L - Micrograms per liter
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Vieques East
SWMU-1

Final Groundwater Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

05/19/09

VEW01-MW07P-0509

CGW1MW02

VEW01-MW02-0509

05/04/09

CGW1MW03

VEW01-MW03-0409

04/30/09

CGW1MW04

VEW01-MW04-0509

05/06/09

CGW1MW06

VEW01-MW06-0509

05/21/09

VEW01-MW13P-0509

05/19/09

CGW1MW08

VEW01-MW08-0509

05/22/09

CGW1MW09

VEW01-MW09-0509

05/20/09

CGW1MW07

VEW01-MW07-0509

05/20/09

CGW1MW13CGW1MW10

VEW01-MW10-0509

05/18/09

CGW1MW11

VEW01-MW11-0509

05/12/09

VEW01-MW13-0509

05/20/09

Copper, Dissolved 1.3 1.2 1 U 1 U 4.1 R 0.48 R 1.4 1.2 R 1.6 2.8 R 1.1 R 1 R
Iron, Dissolved 211 273 148 100 UJ 91.8 J 70.2 J 184 J 100 UJ 57.2 J 1,830 J 130 J 107 J
Lead, Dissolved 1 UJ 1 UJ 1 UJ 1 U 0.07 J 1 U 1 U 1 U 0.06 J 2 U 1 U 1 U
Magnesium, Dissolved 95,200 107,000 55,200 22,800 20,200 20,200 87,800 32,100 54,600 1,250,000 53,000 54,800
Manganese, Dissolved 91.6 441 8.3 23.5 923 914 51.3 35 84.1 13,500 28.1 28.4
Mercury, Dissolved 0.09 J 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Nickel, Dissolved 4.7 4.3 5.3 2.2 2.8 2.9 2.4 1.4 4 22.5 2.5 J 1.9
Potassium, Dissolved 1,130 1,000 U 1,050 1,000 U 1,130 1,130 2,090 1,520 1,200 5,890 1,430 1,480
Selenium, Dissolved 5 U 5 U 5 U 5 U 2.9 J 1 J 2.6 J 0.94 J 2.6 J 10 U 5.1 J 5
Silver, Dissolved 1 UJ 1 UJ 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U
Sodium, Dissolved 968,000 949,000 803,000 632,000 794,000 800,000 601,000 419,000 1,120,000 4,410,000 514,000 496,000
Thallium, Dissolved 1 UJ 1 UJ 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 2 U 1 U 1 U
Vanadium, Dissolved 10.6 13.5 13.6 16.3 5.4 5.3 18.8 22.5 15.5 10 U 11.6 10.9
Zinc, Dissolved 10 U 10 U 10 U 10 U 3.6 J 10 U 10 U 10 U 10 U 20 U 10 U 21.7 J

Wet Chemistry
Chloride (MG/L) NA NA NA 650 660 NA NA 340 1,300 11,000 420 NA
Total dissolved solids (TDS) (MG/L) NA NA NA 1,800 1,800 NA NA 1,400 2,300 18,000 1,600 NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected at significantly greater than 
that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/L - Milligrams per liter

UG/L - Micrograms per liter
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Vieques East
SWMU-2

Final Surface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Benzene 6 U 5 U 6 UJ 6 U 6 UJ 6 U 6 U 5 U 5 U 5 UJ 5 U 6 U
Ethylbenzene 6 U 5 U 6 UJ 6 U 6 UJ 6 U 6 U 5 U 5 U 5 UJ 5 U 6 U
m- and p-Xylene 14 U 11 U 14 UJ 13 U 13 UJ 12 U 13 U 11 U 12 U 12 UJ 12 U 14 U
Methyl-tert-butyl ether (MTBE) 12 U 9 U 11 UJ 11 U 10 UJ 10 U 11 U 9 U 10 U 10 UJ 10 U 11 U
o-Xylene 6 U 5 U 6 UJ 6 U 6 UJ 6 U 6 U 5 U 5 U 5 UJ 5 U 6 U
Toluene 6 U 5 U 6 UJ 6 U 6 UJ 6 U 6 U 5 U 5 U 5 UJ 5 U 6 U

Semivolatile Organic Compounds (UG/KG)
1,4-Dioxane 220 U 190 U 200 UJ 190 U 190 U 210 U 190 U 180 U 180 UJ 180 U 180 U 190 U
2-Chloronaphthalene 26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U 21 U 21 U 22 U
2-Methylnaphthalene 26 UJ 22 UJ 24 UJ 23 UJ 23 U 25 U 22 U 21 UJ 21 UJ 21 UJ 21 U 22 U
Acenaphthene 26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U 21 U 21 U 22 U
Acenaphthylene 26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U 21 U 21 U 22 U
Anthracene 26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U 21 U 21 U 22 U
Benzo(a)anthracene 9.2 J 22 U 24 U 23 U 23 U 25 U 22 U 21 U 8.9 J 21 U 21 U 22 U
Benzo(a)pyrene 26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U 21 U 21 U 22 U
Benzo(b)fluoranthene 26 U 22 U 24 U 23 U 23 UJ 25 U 22 UJ 21 U 6.3 J 21 U 21 U 22 U
Benzo(g,h,i)perylene 26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U 21 U 21 U 22 U
Benzo(k)fluoranthene 26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U 21 U 21 U 22 U
bis(2-Ethylhexyl)phthalate 100 U 110 U 100 U 110 U 100 U 220 U 120 U 100 U 100 U 100 U 100 U 100 U
Carbazole 26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U 21 U 21 U 22 U
Chrysene 26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U 21 U 21 U 22 U
Dibenz(a,h)anthracene 26 U 22 U 24 R 23 U 23 UJ 25 UJ 22 UJ 21 U 21 R 21 U 21 U 22 U
Di-n-butylphthalate 130 U 110 U 120 U 110 U 110 U 120 U 110 U 100 U 100 U 110 U 100 U 110 U
Fluoranthene 26 U 22 U 24 UJ 23 U 23 U 25 U 22 U 21 U 21 UJ 21 U 21 U 22 U
Fluorene 26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U 21 U 21 U 22 U
Hexachlorobenzene 130 U 110 U 120 U 110 U 110 UJ 120 U 110 UJ 100 U 100 U 110 U 100 UJ 110 UJ
Hexachloroethane 130 U 110 U 120 U 110 U 110 U 120 U 110 U 100 U 100 U 110 U 100 U 110 U
Indeno(1,2,3-cd)pyrene 26 U 22 U 24 R 23 U 23 UJ 25 UJ 22 UJ 21 U 21 R 21 U 21 U 22 U
Naphthalene 26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U 21 U 21 U 22 U
Pentachlorophenol 130 R 110 R 120 R 110 R 110 R 120 UJ 110 R 100 R 100 R 110 R 100 R 110 R
Phenanthrene 26 U 22 U 24 U 23 U 23 U 25 U 22 U 21 U 21 U 21 U 21 U 22 U
Pyrene 26 U 22 U 24 U 23 U 23 U 25 UJ 22 U 21 U 21 U 21 U 21 U 22 U

Total Metals (MG/KG)
Lead 2.6 14.2 1.3 J 2 J 37.8 J 32.9 J 144 J 2.2 1.7 11 4.2 6

Wet Chemistry
pH (PH) NA 8.3 NA NA NA NA NA NA NA NA NA NA
Total organic carbon (TOC) (UG/G) NA 12,000 NA NA NA NA NA NA NA NA NA NA

Total Petroleum Hydrocarbons (UG/KG)
TPH-diesel range 14,000 9,200 5,900 J 17,000 J 7,100 34,000 39,000 16,000 J 10,000 J 16,000 21,000 11,000
TPH-gas range 3,500 U 4,100 J 3,300 U 3,200 U 3,000 U 3,600 U 2,900 U 2,800 U 2,800 U 2,900 U 2,600 U 3,300 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate 
or precise
R - Unreliable Result

U - Not detected or not detected at significantly greater 
than that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEW02-SO16

VEW02-SS16-01-0209

02/12/09

VEW02-SO13

VEW02-SS13-01-0209

02/13/09

VEW02-SO14

VEW02-SS14-01-0209

02/13/09

VEW02-SS15-01-0209

02/13/09

VEW02-SS15P-01-0209

02/13/09

VEW02-SO20

VEW02-SS20-01-0209

02/13/09

VEW02-SO17

VEW02-SS17-01-0209

02/12/09

VEW02-SO18

VEW02-SS18-01-0209

02/12/09

VEW02-SS19-01-0209

02/13/09

VEW02-SS19P-01-0209

02/13/09

VEW02-SO21

VEW02-SS21-01-0209

02/17/09

VEW02-SO22

VEW02-SS22-01-0209

02/17/09

VEW02-SO15 VEW02-SO19
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Vieques East
SWMU-2

Final Surface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Benzene
Ethylbenzene
m- and p-Xylene
Methyl-tert-butyl ether (MTBE)
o-Xylene
Toluene

Semivolatile Organic Compounds (UG/KG)
1,4-Dioxane
2-Chloronaphthalene
2-Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Ethylhexyl)phthalate
Carbazole
Chrysene
Dibenz(a,h)anthracene
Di-n-butylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Naphthalene
Pentachlorophenol
Phenanthrene
Pyrene

Total Metals (MG/KG)
Lead

Wet Chemistry
pH (PH)
Total organic carbon (TOC) (UG/G)

Total Petroleum Hydrocarbons (UG/KG)
TPH-diesel range 
TPH-gas range 

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate 
or precise
R - Unreliable Result

U - Not detected or not detected at significantly greater 
than that in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

5 U 6 U NA NA 5 U NA 6 U NA NA NA NA NA NA
5 U 6 U NA NA 5 U NA 6 U NA NA NA NA NA NA

12 U 13 U NA NA 11 U NA 12 U NA NA NA NA NA NA
10 U 10 U NA NA 9 U NA 10 U NA NA NA NA NA NA

5 U 6 U NA NA 5 U NA 6 U NA NA NA NA NA NA
5 U 6 U NA NA 5 U NA 6 U NA NA NA NA NA NA

180 UJ 180 UJ NA NA 190 UJ NA 190 U NA NA NA NA NA NA
21 U 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA
21 U 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA
21 U 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA
21 U 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA
21 U 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA
21 U 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA
21 U 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA

8.5 J 9.4 J NA NA 22 UJ NA 22 U NA NA NA NA NA NA
11 J 11 J NA NA 22 U NA 22 U NA NA NA NA NA NA
21 U 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA

100 U 100 U NA NA 100 U NA 110 U NA NA NA NA NA NA
21 U 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA

4.7 J 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA
21 U 21 UJ NA NA 22 UJ NA 22 U NA NA NA NA NA NA

100 U 100 U NA NA 110 U NA 110 U NA NA NA NA NA NA
21 U 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA
21 U 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA

100 U 100 UJ NA NA 110 UJ NA 110 UJ NA NA NA NA NA NA
100 U 100 U NA NA 110 U NA 110 U NA NA NA NA NA NA

21 U 7 J NA NA 22 UJ NA 22 U NA NA NA NA NA NA
21 U 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA

100 R 100 R NA NA 110 R NA 110 R NA NA NA NA NA NA
21 U 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA

3.9 J 21 U NA NA 22 U NA 22 U NA NA NA NA NA NA

2.6 J 5.5 J NA NA 2.6 J NA 0.34 11.1 8.2 30.4 62.7 39.5 43.2

NA NA NA NA NA NA 9.2 NA NA NA NA NA NA
NA NA NA NA NA NA 3,100 NA NA NA NA NA NA

NA NA 8,800 5,600 U NA 5,200 U 5,600 U NA NA NA NA NA NA
2,400 J 2,800 U NA NA 3,100 U NA 3,500 U NA NA NA NA NA NA

VEW02-SS24-01-0209A

02/12/09

VEW02-SS23-01-0209

02/11/09

VEW02-SS23P-01-0209

02/11/09

W02-SS23-01-020

02/12/09

VEW02-SS23P-01-0209A

02/12/09

VEW02-SS24-01-0209

02/11/09

VEW02-SO29

W02-SS29-01-06

06/02/09

VEW02-SO25

VEW02-SS25-01-0209

02/17/09

W02-SS26-01-06

06/02/09

W02-SS26P-01-06

06/02/09

VEW02-SO27

W02-SS27-01-06

06/02/09 06/02/09

VEW02-SO33

W02-SS33-01-06

06/02/09

VEW02-SO23 VEW02-SO24 VEW02-SO26 VEW02-SO28

W02-SS28-01-06
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Vieques East
SWMU-2

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Benzene 5 U 6 U 5 U 5 U 6 U 5 U 5 U NA 5 U NA NA NA NA NA
Ethylbenzene 5 U 6 U 5 U 5 U 6 U 5 U 5 U NA 5 U NA NA NA NA NA
m- and p-Xylene 11 U 12 U 11 U 10 U 14 U 12 U 12 U NA 11 U NA NA NA NA NA
Methyl-tert-butyl ether (MTBE) 9 U 10 U 9 U 8 U 11 U 10 U 10 U NA 9 U NA NA NA NA NA
o-Xylene 5 U 6 U 5 U 5 U 6 U 5 U 5 U NA 5 U NA NA NA NA NA
Toluene 5 U 6 U 5 U 5 U 6 U 5 U 5 U NA 5 U NA NA NA NA NA

Semivolatile Organic Compounds (UG/KG)
1,4-Dioxane 180 U 200 U 190 U 180 U 180 U 180 U 180 UJ NA 180 U NA NA NA NA NA
2-Chloronaphthalene 21 U 24 U 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA
2-Methylnaphthalene 21 UJ 24 UJ 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA
Acenaphthene 21 U 24 U 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA
Acenaphthylene 21 U 24 U 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA
Anthracene 21 U 24 U 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA
Benzo(a)anthracene 21 U 24 U 9.1 J 21 U 22 U 21 U 21 U NA 6.9 J NA NA NA NA NA
Benzo(a)pyrene 21 U 24 U 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA
Benzo(b)fluoranthene 21 U 24 U 22 UJ 21 UJ 22 UJ 21 U 6.1 J NA 21 U NA NA NA NA NA
Benzo(g,h,i)perylene 21 U 24 U 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA
Benzo(k)fluoranthene 21 U 24 U 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA
bis(2-Ethylhexyl)phthalate 100 U 100 U 110 U 270 240 100 U 100 U NA 100 U NA NA NA NA NA
Carbazole 21 U 24 U 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA
Chrysene 21 U 24 U 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA
Dibenz(a,h)anthracene 21 U 24 U 22 UJ 21 UJ 22 UJ 21 U 21 U NA 21 U NA NA NA NA NA
Di-n-butylphthalate 100 U 120 U 110 U 24 J 110 U 110 U 110 U NA 100 U NA NA NA NA NA
Fluoranthene 21 U 24 U 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA
Fluorene 21 U 24 U 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA
Hexachlorobenzene 100 U 120 U 110 UJ 110 UJ 110 UJ 110 UJ 110 U NA 100 UJ NA NA NA NA NA
Hexachloroethane 100 U 120 U 110 U 110 U 110 U 110 U 110 U NA 100 U NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 21 U 24 U 22 UJ 21 UJ 22 UJ 21 U 21 U NA 21 U NA NA NA NA NA
Naphthalene 21 U 24 U 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA
Pentachlorophenol 100 R 120 R 110 R 110 R 110 R 110 R 110 R NA 100 R NA NA NA NA NA
Phenanthrene 21 U 24 U 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA
Pyrene 21 U 24 U 22 U 21 U 22 U 21 U 21 U NA 21 U NA NA NA NA NA

Total Metals (MG/KG)
Lead 0.38 0.43 2.2 J 57.5 J 128 J 0.93 47.3 J NA 0.48 14.8 33.7 81 223 69

Total Petroleum Hydrocarbons (UG/KG)
TPH-diesel range 2,400 J 5,200 J 5,600 U 36,000 24,000 5,400 U NA 14,000 6,000 NA NA NA NA NA
TPH-gas range 2,400 U 5,600 J 3,000 U 3,400 U 2,400 J 2,700 U 3,200 NA 2,800 U NA NA NA NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected at significantly greater than 
that in an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

UG/KG - Micrograms per kilogram

VEW02-SO14

VEW02-SB14-46-0209

02/13/09

VEW02-SO15

VEW02-SB15-46-0209

02/13/09

VEW02-SO16

VEW02-SB16-24-0209

02/12/09

VEW02-SO17

VEW02-SB17-35-0209

02/12/09

VEW02-SO18

VEW02-SB18-24-0209

02/12/09

VEW02-SO22

VEW02-SB22-46-0209

02/17/09

VEW02-SO23

VEW02-SB23-24-0209

02/11/09

W02-SB23-24-020

02/12/09

VEW02-SO25

VEW02-SB25-46-0209

02/17/09

VEW02-SO27

W02-SB27-24-06

06/02/09

VEW02-SO28

W02-SB28-12-06

06/02/09

VEW02-SO26

W02-SB26-46-06

06/02/09

VEW02-SO29

W02-SB29-45-06

06/02/09

VEW02-SO33

W02-SB33-12-06

06/02/09
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Vieques East
VE-SWMU-6/7

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U
1,1,2,2-Tetrachloroethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 6 U 6 U 6 U 6 U 6 U 6 U 6 U
1,1,2-Trichloroethane 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
1,1-Dichloroethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U
1,1-Dichloroethene 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,2,3-Trichlorobenzene 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
1,2,4-Trichlorobenzene 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
1,2-Dibromo-3-chloropropane 6 U 7 U 7 U 8 U 7 U 7 U 7 U
1,2-Dibromoethane 6 U 6 U 6 U 6 UJ 6 U 6 U 6 U
1,2-Dichlorobenzene 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
1,2-Dichloroethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,2-Dichloropropane 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1,3-Dichlorobenzene 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
1,4-Dichlorobenzene 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
2-Butanone 27 R 28 R 28 R 31 R 30 U 30 U 28 U
2-Hexanone 23 U 24 U 24 U 27 UJ 26 U 26 U 24 U
4-Methyl-2-pentanone 27 U 28 U 28 U 31 U 30 U 30 U 28 U
Acetone 31 R 32 R 32 R 35 R 34 R 34 R 32 R
Benzene 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Bromochloromethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Bromodichloromethane 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Bromoform 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
Bromomethane 9 U 10 U 10 U 11 U 10 U 10 U 10 U
Carbon disulfide 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Carbon tetrachloride 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Chlorobenzene 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
Chloroethane 9 U 10 U 10 U 11 UJ 10 U 10 U 10 U
Chloroform 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Chloromethane 9 U 10 U 10 U 11 U 10 U 10 U 10 U
cis-1,2-Dichloroethene 6 U 7 U 7 U 8 U 7 U 7 U 7 U
cis-1,3-Dichloropropene 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
Cyclohexane 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Dibromochloromethane 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
Dichlorodifluoromethane (Freon-12) 9 U 10 U 10 U 11 U 10 U 10 U 10 U
Ethylbenzene 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
Isopropylbenzene 5 U 5 U 5 U 5 U 5 U 5 U 5 U
m- and p-Xylene 10 U 11 U 11 U 12 UJ 11 U 11 U 11 U
Methyl acetate 13 UJ 14 UJ 14 UJ 15 U 14 U 14 U 14 U
Methylcyclohexane 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Methylene chloride 23 U 24 U 24 U 27 U 26 U 26 U 24 U
Methyl-tert-butyl ether (MTBE) 8 U 9 U 9 U 10 U 9 U 9 U 9 U
o-Xylene 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
Styrene 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
Tetrachloroethene 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Toluene 5 U 5 U 5 U 5 UJ 5 U 5 U 5 U
trans-1,2-Dichloroethene 6 U 7 U 7 U 8 U 7 U 7 U 7 U
trans-1,3-Dichloropropene 6 U 7 U 7 U 8 UJ 7 U 7 U 7 U
Trichloroethene 6 U 6 U 6 U 6 U 6 U 6 U 6 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in 
an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEW6/7-SS12P-01-0209

02/24/09

VEW6/7-SO13

VEW6/7-SS13-01-0209

02/24/09

VEW6/7-SO11

VEW6/7-SS11-01-0209

02/24/09

VEW6/7-SS12-01-0209

02/24/09

VEW6/7-SO16

VEW6/7-SS16-01-0209

02/27/09

VEW6/7-SO12 VEW6/7-SO14

VEW6/7-SS14-01-0209

02/27/09

VEW6/7-SO15

VEW6/7-SS15-01-0209

02/27/09

Page 1 of 5



Vieques East
VE-SWMU-6/7

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEW6/7-SS12P-01-0209

02/24/09

VEW6/7-SO13

VEW6/7-SS13-01-0209

02/24/09

VEW6/7-SO11

VEW6/7-SS11-01-0209

02/24/09

VEW6/7-SS12-01-0209

02/24/09

VEW6/7-SO16

VEW6/7-SS16-01-0209

02/27/09

VEW6/7-SO12 VEW6/7-SO14

VEW6/7-SS14-01-0209

02/27/09

VEW6/7-SO15

VEW6/7-SS15-01-0209

02/27/09

Trichlorofluoromethane(Freon-11) 9 U 10 U 10 U 11 U 10 U 10 U 10 U
Vinyl chloride 9 U 10 U 10 U 11 U 10 U 10 U 10 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 360 U 390 U 390 U 420 U 370 U 370 U 360 U
1,2,4,5-Tetrachlorobenzene 450 U 480 U 470 U 510 U 450 U 450 U 440 U
1,4-Dioxane 190 UJ 200 UJ 200 UJ 210 UJ 190 U 190 U 180 U
2,2'-Oxybis(1-chloropropane) 360 U 390 U 390 U 420 U 370 UJ 370 UJ 360 UJ
2,3,4,6-Tetrachlorophenol 460 U 490 U 490 U 530 U 470 U 470 U 450 U
2,4,5-Trichlorophenol 900 U 960 U 960 U 1,000 U 920 U 910 U 890 U
2,4,6-Trichlorophenol 510 U 550 U 540 U 590 U 520 U 520 U 500 U
2,4-Dichlorophenol 500 UJ 530 UJ 530 UJ 570 UJ 500 U 500 U 490 U
2,4-Dimethylphenol 550 UJ 580 UJ 580 UJ 620 UJ 550 U 550 U 540 U
2,4-Dinitrophenol 1,200 U 1,300 U 1,300 U 1,400 U 1,300 U 1,200 U 1,200 U
2,4-Dinitrotoluene 360 U 390 U 390 U 420 U 370 U 370 U 360 U
2,6-Dinitrotoluene 360 U 390 U 390 U 420 U 370 U 370 U 360 U
2-Chloronaphthalene 22 UJ 24 UJ 23 UJ 25 UJ 22 U 22 U 22 U
2-Chlorophenol 540 U 580 U 580 U 620 U 550 UJ 550 UJ 530 UJ
2-Methylnaphthalene 22 UJ 24 UJ 23 UJ 25 UJ 22 U 22 U 22 U
2-Methylphenol 660 U 710 U 700 U 760 U 670 U 670 U 650 U
2-Nitroaniline 900 U 960 U 960 U 1,000 U 920 U 910 U 890 U
2-Nitrophenol 550 U 590 U 590 U 630 U 560 UJ 560 UJ 540 UJ
3- and 4-Methylphenol 620 U 660 U 660 U 710 U 630 U 620 U 610 U
3,3'-Dichlorobenzidine 380 U 400 U 400 U 430 U 380 UJ 380 UJ 370 U
3-Nitroaniline 900 U 960 U 960 U 1,000 U 920 U 910 U 890 U
4,6-Dinitro-2-methylphenol 1,100 U 1,200 U 1,200 U 1,300 U 1,100 U 1,100 U 1,100 U
4-Bromophenyl-phenylether 360 U 390 U 390 U 420 U 370 U 370 U 360 U
4-Chloro-3-methylphenol 550 U 590 U 580 U 630 U 560 U 550 U 540 U
4-Chloroaniline 390 U 420 U 420 U 450 U 400 U 400 U 390 U
4-Chlorophenyl-phenylether 360 U 390 U 390 U 420 U 370 UJ 370 UJ 360 UJ
4-Nitroaniline 900 U 960 U 960 U 1,000 U 920 U 910 U 890 U
4-Nitrophenol 1,000 UJ 1,100 UJ 1,100 UJ 1,200 UJ 1,000 UJ 1,000 UJ 1,000 U
Acenaphthene 22 UJ 24 UJ 23 UJ 25 UJ 22 U 22 U 22 U
Acenaphthylene 22 UJ 24 UJ 23 UJ 25 UJ 22 U 22 U 22 U
Acetophenone 590 U 630 U 620 U 670 U 600 U 590 U 580 U
Anthracene 22 UJ 24 UJ 23 UJ 25 UJ 22 U 22 U 22 U
Atrazine 360 U 390 U 390 U 420 U 370 U 370 U 360 U
Benzaldehyde 400 UJ 420 UJ 420 UJ 450 UJ 400 UJ 400 UJ 390 UJ
Benzo(a)anthracene 22 UJ 7.2 J 6.6 J 25 UJ 22 UJ 2.3 J 22 UJ
Benzo(a)pyrene 22 UJ 6.4 J 6.7 J 25 UJ 22 U 22 U 22 U
Benzo(b)fluoranthene 22 UJ 24 UJ 23 UJ 25 UJ 22 U 22 U 22 U
Benzo(g,h,i)perylene 22 UJ 24 UJ 23 UJ 25 UJ 3.1 J 3.8 J 5.6 J
Benzo(k)fluoranthene 22 UJ 24 UJ 23 UJ 25 UJ 22 UJ 22 UJ 22 U
bis(2-Chloroethoxy)methane 360 U 390 U 390 U 420 U 370 UJ 370 UJ 360 UJ
bis(2-Chloroethyl)ether 360 U 390 U 390 U 420 U 370 UJ 370 UJ 360 UJ
bis(2-Ethylhexyl)phthalate 110 UJ 50 J 55 J 130 UJ 73 J 66 J 71 J
Butylbenzylphthalate 360 U 390 U 390 U 420 U 370 U 370 U 360 U
Caprolactam 480 U 510 U 500 U 540 U 480 U 480 U 470 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in 
an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-SWMU-6/7

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEW6/7-SS12P-01-0209

02/24/09

VEW6/7-SO13

VEW6/7-SS13-01-0209

02/24/09

VEW6/7-SO11

VEW6/7-SS11-01-0209

02/24/09

VEW6/7-SS12-01-0209

02/24/09

VEW6/7-SO16

VEW6/7-SS16-01-0209

02/27/09

VEW6/7-SO12 VEW6/7-SO14

VEW6/7-SS14-01-0209

02/27/09

VEW6/7-SO15

VEW6/7-SS15-01-0209

02/27/09

Carbazole 22 UJ 24 UJ 23 UJ 25 UJ 22 UJ 22 UJ 22 U
Chrysene 22 UJ 10 J 8.5 J 25 UJ 3 J 4.1 J 3.5 J
Dibenz(a,h)anthracene 22 UJ 24 UJ 23 UJ 25 UJ 22 U 22 U 22 UJ
Dibenzofuran 360 U 390 U 390 U 420 U 370 U 370 U 360 U
Diethylphthalate 360 U 390 U 390 U 420 U 370 U 370 U 360 U
Dimethyl phthalate 360 U 390 U 390 U 420 U 370 U 370 U 360 U
Di-n-butylphthalate 110 UJ 120 UJ 120 UJ 130 UJ 81 J 23 J 19 J
Di-n-octylphthalate 700 U 740 U 740 U 800 U 710 U 700 U 680 U
Fluoranthene 2.7 J 16 J 9.8 J 2.3 J 5 J 9 J 5.1 J
Fluorene 22 UJ 24 UJ 23 UJ 25 UJ 22 UJ 22 UJ 22 U
Hexachlorobenzene 110 UJ 120 UJ 120 UJ 130 UJ 110 U 110 U 110 UJ
Hexachlorobutadiene 360 U 390 U 390 U 420 U 370 UJ 370 UJ 360 UJ
Hexachlorocyclopentadiene 360 U 390 U 390 U 420 U 370 U 370 U 360 U
Hexachloroethane 110 UJ 120 UJ 120 UJ 130 UJ 110 U 110 U 110 U
Indeno(1,2,3-cd)pyrene 22 UJ 24 UJ 23 UJ 25 UJ 22 U 22 U 22 UJ
Isophorone 360 U 390 U 390 U 420 U 370 U 370 U 360 U
Naphthalene 22 UJ 24 UJ 23 UJ 25 UJ 22 U 22 U 22 U
n-Nitroso-di-n-propylamine 360 U 390 U 390 U 420 U 370 U 370 U 360 U
n-Nitrosodiphenylamine 720 U 770 U 770 U 830 U 730 U 730 U 710 U
Nitrobenzene 360 U 390 U 390 U 420 U 370 UJ 370 UJ 360 UJ
Pentachlorophenol 110 UJ 120 UJ 120 UJ 130 R 110 UJ 110 UJ 110 UJ
Phenanthrene 22 UJ 4.4 J 2.6 J 25 UJ 22 UJ 2.8 J 22 UJ
Phenol 520 U 550 U 550 U 590 U 520 U 520 U 510 U
Pyrene 3.2 J 19 J 13 J 3.5 J 22 U 4.2 J 3.4 J

Total Metals (MG/KG)
Aluminum 15,200 22,300 25,400 38,400 20,100 18,400 22,000
Antimony 0.27 J 0.35 J 1.8 J 0.11 UJ 0.4 J 0.34 J 0.45 J
Arsenic 0.99 1.6 J 3.3 J 0.58 1.2 1.6 2.6
Barium 55.8 71.6 71.4 76.4 69.2 64.9 66.9
Beryllium 0.18 0.22 0.2 0.25 0.2 0.21 0.23
Cadmium 0.33 0.58 J 2.2 J 0.05 J 0.43 0.45 0.77
Calcium 16,100 13,000 26,700 4,990 9,310 13,100 29,700
Chromium 19.5 21.3 J 33 J 26.3 26.6 20.7 25.9
Cobalt 11.7 12.8 15.4 11.4 11.1 10.9 14.4
Copper 45.6 63.8 63.2 86.8 54.2 52 68.4
Cyanide 0.66 U 0.79 U 0.73 U 0.79 U 0.73 U 0.66 U 0.66 U
Iron 29,900 32,200 34,000 42,900 28,200 30,800 32,600
Lead 11.7 11.2 J 18 J 1.8 47.9 13 28.7
Magnesium 4,440 4,990 J 9,550 J 4,300 4,530 5,100 7,600
Manganese 557 589 647 520 535 487 535
Mercury 0.02 J 0.038 U 0.01 J 0.038 U 0.01 J 0.032 U 0.035 U
Nickel 8 9.4 J 15.6 J 9.7 8 10.1 13.2
Potassium 1,100 J 1,520 J 1,340 J 1,860 J 1,120 J 1,180 J 1,170 J
Selenium 0.3 J 0.16 J 0.26 J 0.56 U 0.49 U 0.5 U 0.44 U
Silver 0.03 J 0.04 J 0.04 J 0.11 U 0.097 U 0.1 U 0.089 U
Sodium 257 208 J 315 J 187 202 216 374
Thallium 0.098 U 0.1 U 0.12 U 0.11 U 0.097 U 0.1 U 0.089 U
Vanadium 107 109 105 144 97.9 95.7 102
Zinc 61.7 121 142 31.3 85.9 152 310

Wet Chemistry
pH (PH) 8.5 NA NA NA NA NA NA
Total organic carbon (TOC) (UG/G) 11,000 NA NA NA NA NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in 
an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-SWMU-6/7

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 5 U 6 U 6 U 6 U 6 U 5 U 6 U
1,1,2,2-Tetrachloroethane 4 U 5 U 5 U 5 U 5 U 4 U 5 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 5 U 6 U 6 U 6 U 6 U 5 U 6 U
1,1,2-Trichloroethane 4 U 5 U 5 U 5 U 5 U 4 U 5 U
1,1-Dichloroethane 5 U 6 U 6 U 6 U 6 U 5 U 6 U
1,1-Dichloroethene 4 U 5 U 5 U 5 U 5 U 4 U 5 U
1,2,3-Trichlorobenzene 4 U 5 U 5 U 5 U 5 U 4 U 5 U
1,2,4-Trichlorobenzene 4 U 5 U 5 U 5 U 5 U 4 U 5 U
1,2-Dibromo-3-chloropropane 6 U 7 U 8 U 7 U 6 U 6 U 7 U
1,2-Dibromoethane 5 U 6 U 6 U 6 U 6 U 5 U 6 U
1,2-Dichlorobenzene 4 U 5 U 5 U 5 U 5 U 4 U 5 U
1,2-Dichloroethane 4 U 5 U 5 U 5 U 5 U 4 U 5 U
1,2-Dichloropropane 4 U 5 U 5 U 5 U 5 U 4 U 5 U
1,3-Dichlorobenzene 4 U 5 U 5 U 5 U 5 U 4 U 5 U
1,4-Dichlorobenzene 4 U 5 U 5 U 5 U 5 U 4 U 5 U
2-Butanone 26 R 31 R 31 R 30 U 27 U 26 U 30 U
2-Hexanone 22 U 27 U 27 U 26 U 23 U 22 U 25 U
4-Methyl-2-pentanone 26 U 31 U 31 U 30 U 27 U 26 U 30 U
Acetone 30 R 35 R 36 R 34 R 30 R 29 R 34 R
Benzene 4 U 5 U 5 U 5 U 5 U 4 U 5 U
Bromochloromethane 5 U 6 U 6 U 6 U 6 U 5 U 6 U
Bromodichloromethane 4 U 5 U 5 U 5 U 5 U 4 U 5 U
Bromoform 4 U 5 U 5 U 5 U 5 U 4 U 5 U
Bromomethane 9 U 11 U 11 U 10 U 9 U 9 U 10 U
Carbon disulfide 5 U 6 U 6 U 6 U 6 U 5 U 6 U
Carbon tetrachloride 4 U 5 U 5 U 5 U 5 U 4 U 5 U
Chlorobenzene 4 U 5 U 5 U 5 U 5 U 4 U 5 U
Chloroethane 9 U 11 U 11 UJ 10 U 9 U 9 U 10 U
Chloroform 5 U 6 U 6 U 6 U 6 U 5 U 6 U
Chloromethane 9 U 11 U 11 U 10 U 9 U 9 U 10 U
cis-1,2-Dichloroethene 6 U 7 U 8 U 7 U 6 U 6 U 7 U
cis-1,3-Dichloropropene 4 U 5 U 5 U 5 U 5 U 4 U 5 U
Cyclohexane 4 U 5 U 5 U 5 U 5 U 4 U 5 U
Dibromochloromethane 4 U 5 U 5 U 5 U 5 U 4 U 5 U
Dichlorodifluoromethane (Freon-12) 9 U 11 U 11 U 10 U 9 U 9 U 10 U
Ethylbenzene 4 U 5 U 5 U 5 U 5 U 4 U 5 U
Isopropylbenzene 4 U 5 U 5 U 5 U 5 U 4 U 5 U
m- and p-Xylene 10 U 12 U 12 U 11 U 10 U 10 U 11 U
Methyl acetate 12 UJ 15 UJ 15 U 14 U 13 U 12 U 14 U
Methylcyclohexane 4 U 5 U 5 U 5 U 5 U 4 U 5 U
Methylene chloride 22 U 27 U 27 U 26 U 23 U 22 U 25 U
Methyl-tert-butyl ether (MTBE) 8 U 10 U 10 U 9 U 8 U 8 U 9 U
o-Xylene 4 U 5 U 5 U 5 U 5 U 4 U 5 U
Styrene 4 U 5 U 5 U 5 U 5 U 4 U 5 U
Tetrachloroethene 5 U 6 U 6 U 6 U 6 U 5 U 6 U
Toluene 4 U 5 U 5 U 5 U 5 U 4 U 5 U
trans-1,2-Dichloroethene 6 U 7 U 8 U 7 U 6 U 6 U 7 U
trans-1,3-Dichloropropene 6 U 7 U 8 U 7 U 6 U 6 U 7 U
Trichloroethene 5 U 6 U 6 U 6 U 6 U 5 U 6 U
Trichlorofluoromethane(Freon-11) 9 U 11 U 11 U 10 U 9 U 9 U 10 U
Vinyl chloride 9 U 11 U 11 U 10 U 9 U 9 U 10 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 350 UJ 360 UJ 350 UJ 400 U 390 U 360 U 360 U
1,2,4,5-Tetrachlorobenzene 430 U 440 U 430 U 480 U 480 U 440 U 440 U
1,4-Dioxane 180 UJ 190 UJ 180 UJ 200 U 200 U 180 U 180 U
2,2'-Oxybis(1-chloropropane) 350 U 360 U 350 U 400 UJ 390 UJ 360 UJ 360 U
2,3,4,6-Tetrachlorophenol 450 U 460 U 450 U 500 U 500 U 460 U 460 U
2,4,5-Trichlorophenol 880 U 900 U 870 U 980 U 980 U 890 U 890 U
2,4,6-Trichlorophenol 500 U 510 U 500 U 560 U 560 U 500 U 500 U
2,4-Dichlorophenol 480 U 490 U 480 U 540 U 540 U 490 U 490 U
2,4-Dimethylphenol 530 UJ 540 UJ 530 UJ 590 U 590 U 540 U 540 UJ
2,4-Dinitrophenol 1,200 U 1,200 U 1,200 U 1,400 U 1,400 U 1,200 U 1,200 UJ
2,4-Dinitrotoluene 350 U 360 U 350 U 400 U 390 U 360 U 360 U
2,6-Dinitrotoluene 350 U 360 U 350 U 400 U 390 U 360 U 360 U
2-Chloronaphthalene 21 UJ 22 UJ 21 UJ 24 U 24 U 22 U 22 U
2-Chlorophenol 520 U 540 U 520 U 590 UJ 590 UJ 530 UJ 540 U
2-Methylnaphthalene 21 UJ 22 UJ 21 UJ 24 U 24 U 22 U 22 U
2-Methylphenol 640 U 660 U 640 U 720 U 720 U 650 U 650 U
2-Nitroaniline 880 U 900 U 870 U 980 U 980 U 890 U 890 U
2-Nitrophenol 540 U 550 U 530 U 600 UJ 600 UJ 540 UJ 540 U
3- and 4-Methylphenol 600 U 610 U 600 U 670 U 670 U 610 U 610 U
3,3'-Dichlorobenzidine 360 UJ 370 U 360 U 410 U 410 U 370 U 370 U
3-Nitroaniline 880 U 900 U 870 U 980 U 980 U 890 U 890 U
4,6-Dinitro-2-methylphenol 1,100 U 1,100 U 1,100 U 1,200 U 1,200 U 1,100 U 1,100 U
4-Bromophenyl-phenylether 350 U 360 U 350 U 400 U 390 U 360 U 360 U
4-Chloro-3-methylphenol 530 U 540 U 530 U 600 U 600 U 540 U 540 U
4-Chloroaniline 380 U 390 U 380 U 430 U 430 U 390 U 390 U
4-Chlorophenyl-phenylether 350 UJ 360 UJ 350 UJ 400 UJ 390 UJ 360 UJ 360 U
4-Nitroaniline 880 UJ 900 U 870 U 980 U 980 U 890 U 890 UJ
4-Nitrophenol 990 U 1,000 U 990 U 1,100 U 1,100 U 1,000 U 1,000 UJ
Acenaphthene 21 UJ 22 UJ 21 UJ 24 U 24 U 22 U 22 U
Acenaphthylene 21 UJ 22 UJ 21 UJ 24 U 24 U 22 U 22 U
Acetophenone 570 U 580 U 570 U 640 U 640 U 580 U 580 U
Anthracene 21 UJ 22 UJ 21 UJ 24 U 24 U 22 U 22 U
Atrazine 350 U 360 U 350 U 400 U 390 U 360 U 360 U
Benzaldehyde 380 UJ 390 UJ 380 UJ 430 R 430 R 390 R 390 UJ
Benzo(a)anthracene 21 UJ 22 UJ 21 U 24 UJ 3.5 J 22 UJ 22 UJ
Benzo(a)pyrene 21 UJ 22 UJ 21 UJ 24 U 24 U 22 U 22 U
Benzo(b)fluoranthene 21 UJ 22 UJ 21 UJ 24 U 24 U 22 U 22 U
Benzo(g,h,i)perylene 21 UJ 22 UJ 21 UJ 24 U 3.5 J 22 U 22 U
Benzo(k)fluoranthene 21 UJ 22 UJ 21 UJ 24 UJ 4.2 J 22 UJ 22 UJ
bis(2-Chloroethoxy)methane 350 U 360 U 350 U 400 UJ 390 UJ 360 UJ 360 U
bis(2-Chloroethyl)ether 350 UJ 360 UJ 350 UJ 400 UJ 390 UJ 360 UJ 360 U
bis(2-Ethylhexyl)phthalate 110 UJ 110 UJ 110 UJ 120 UJ 120 UJ 110 UJ 110 UJ
Butylbenzylphthalate 350 UJ 360 U 350 U 400 U 390 U 360 U 360 U
Caprolactam 460 U 470 U 460 U 520 U 520 U 470 U 470 U
Carbazole 21 UJ 22 UJ 21 UJ 24 UJ 2.2 J 22 UJ 22 UJ
Chrysene 21 UJ 22 UJ 21 U 24 U 4.8 J 22 U 22 U
Dibenz(a,h)anthracene 21 UJ 22 UJ 21 UJ 24 U 24 U 22 U 22 U
Dibenzofuran 350 U 360 U 350 U 400 U 390 U 360 U 360 U
Diethylphthalate 350 U 360 U 350 U 400 U 390 U 360 U 360 U
Dimethyl phthalate 350 U 360 U 350 U 400 U 390 U 360 U 360 U
Di-n-butylphthalate 110 UJ 110 UJ 110 UJ 120 U 120 U 110 U 110 U
Di-n-octylphthalate 680 U 690 U 670 U 760 U 760 U 690 U 690 U
Fluoranthene 21 UJ 22 UJ 21 UJ 2.8 J 6.2 J 2.6 J 22 U
Fluorene 21 UJ 22 UJ 21 UJ 24 UJ 24 UJ 22 UJ 22 UJ
Hexachlorobenzene 110 UJ 110 UJ 110 UJ 120 U 120 U 110 U 110 U
Hexachlorobutadiene 350 U 360 U 350 U 400 UJ 390 UJ 360 UJ 360 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than that 
in an associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEW6/7-SO13

VEW6/7-SB13-46-0209

02/24/09

VEW6/7-SB14-46-0209

02/27/09

VEW6/7-SO11

VEW6/7-SB11-46-0209

02/24/09

VEW6/7-SO12

VEW6/7-SB12-46-0209

02/24/09

VEW6/7-SO16

VEW6/7-SB16-46-0209

02/27/09

VEW6/7-SO14

VEW6/7-SB14P-46-0209

02/27/09

VEW6/7-SO15

VEW6/7-SB15-46-0209

02/27/09
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Vieques East
VE-SWMU-6/7

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEW6/7-SO13

VEW6/7-SB13-46-0209

02/24/09

VEW6/7-SB14-46-0209

02/27/09

VEW6/7-SO11

VEW6/7-SB11-46-0209

02/24/09

VEW6/7-SO12

VEW6/7-SB12-46-0209

02/24/09

VEW6/7-SO16

VEW6/7-SB16-46-0209

02/27/09

VEW6/7-SO14

VEW6/7-SB14P-46-0209

02/27/09

VEW6/7-SO15

VEW6/7-SB15-46-0209

02/27/09

Hexachlorocyclopentadiene 350 U 360 U 350 U 400 U 390 U 360 U 360 U
Hexachloroethane 110 UJ 110 UJ 110 UJ 120 U 120 U 110 U 110 U
Indeno(1,2,3-cd)pyrene 21 UJ 22 UJ 21 UJ 24 U 4.4 J 22 U 22 U
Isophorone 350 U 360 U 350 U 400 U 390 U 360 U 360 U
Naphthalene 21 UJ 22 UJ 21 UJ 24 U 24 U 22 U 22 U
n-Nitroso-di-n-propylamine 350 U 360 U 350 U 400 U 390 U 360 U 360 U
n-Nitrosodiphenylamine 700 U 720 U 700 U 790 U 780 U 710 U 710 U
Nitrobenzene 350 U 360 U 350 U 400 UJ 390 UJ 360 UJ 360 U
Pentachlorophenol 110 R 110 R 110 R 120 UJ 120 UJ 110 UJ 110 UJ
Phenanthrene 21 UJ 22 UJ 21 UJ 24 UJ 24 UJ 22 UJ 22 UJ
Phenol 500 UJ 510 UJ 500 UJ 560 U 560 U 510 U 510 U
Pyrene 21 UJ 22 UJ 2.6 J 24 U 3.2 J 22 U 22 U

Total Metals (MG/KG)
Aluminum 10,100 12,600 12,600 34,200 37,000 15,900 15,100
Antimony 0.082 UJ 0.1 UJ 0.1 UJ 0.05 J 0.04 J 0.03 J 0.03 J
Arsenic 0.52 0.84 0.54 0.75 0.64 0.45 0.46
Barium 47.8 36.4 40.8 124 108 47.7 43.3
Beryllium 0.1 0.12 0.13 0.32 0.28 0.15 0.14
Cadmium 0.02 J 0.02 J 0.04 J 0.097 U 0.11 U 0.074 U 0.076 U
Calcium 3,160 3,800 4,700 18,800 J 31,800 J 3,440 3,370
Chromium 17.6 28.8 22.2 24.3 25 20 14.2
Cobalt 7.2 7.5 8.7 13.5 J 9.7 J 8.1 9.9
Copper 53.2 54.8 62.5 68.5 64.6 62 57.8
Cyanide 0.66 U 0.73 U 0.66 U 0.73 U 0.79 U 0.66 U 0.73 U
Iron 30,200 44,700 34,200 35,800 35,000 35,300 28,500
Lead 0.8 1.3 0.93 2.2 1.8 0.92 0.9
Magnesium 2,280 2,490 2,700 6,510 7,050 2,890 2,490
Manganese 308 300 321 674 J 384 J 307 285
Mercury 0.035 U 0.03 U 0.033 U 0.039 U 0.037 U 0.035 U 0.03 U
Nickel 4.8 6.4 6.2 11.9 9.2 6 5.3
Potassium 541 J 825 J 613 J 2,160 J 2,440 J 820 J 715 J
Selenium 0.41 U 0.52 U 0.5 U 0.48 U 0.53 U 0.37 U 0.38 U
Silver 0.082 U 0.1 U 0.1 U 0.097 U 0.11 U 0.074 U 0.076 U
Sodium 236 232 365 331 359 213 214
Thallium 0.082 U 0.1 U 0.1 U 0.097 U 0.11 U 0.074 U 0.076 U
Vanadium 122 180 145 108 99 141 110
Zinc 13.4 17.2 19 32.9 33.8 17.3 15.8

Wet Chemistry
pH (PH) 7.6 NA NA NA NA NA NA
Total organic carbon (TOC) (UG/G) 550 NA NA NA NA NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than that 
in an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
SWMU-10

Final Surface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Total Metals (MG/KG)
Thallium 0.1 U 0.097 U 0.1 U 0.11 U 0.099 U 0.097 U 0.099 U 0.088 U 0.097 U

Wet Chemistry
pH (PH) 7.4 NA NA NA NA NA NA NA NA
Total organic carbon (TOC) (UG/G) 39,000 NA NA NA NA NA NA NA NA

Notes:

Shading indicates detections

NA - Not analyzed

U - Not detected or not detected at 
significantly greater than that in an 
associated blank.

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

VEW10-SS24P-01-0209

02/10/09

VEW10-SO24VEW10-SO21

VEW10-SS21-01-0209

02/10/09

VEW10-SO22

VEW10-SS22-01-0209

02/10/09

VEW10-SO23

VEW10-SS23-01-0209

02/10/09

VEW10-SS24-01-0209

02/10/09

VEW10-SO28

VEW10-SS28-01-0209

02/10/09

VEW10-SO26

VEW10-SS26-01-0209

02/10/09

VEW10-SO27

VEW10-SS27-01-0209

02/10/09

VEW10-SO25

VEW10-SS25-01-0209

02/10/09
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Vieques East
SWMU-10

Final Groundwater Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Total Metals (UG/L)
Thallium 1 U 1 U 1 U 1 U 1 U 1 U

Dissolved Metals (UG/L)
Thallium, Dissolved 1 U 1 U 1 U 1 U 1 U 1 U

Wet Chemistry
Chloride (MG/L) 1,500 7,100 NA NA NA NA
Total dissolved solids (TDS) (MG/L) 2,900 14,000 NA NA NA NA

Notes:

Shading indicates detections

NA - Not analyzed

U - Not detected or not detected at significantly greater than that in 
an associated blank.

MG/L - Milligrams per liter

UG/L - Micrograms per liter

VEW10-MW05P-0309

CGW10MW01

VEW10-MW01-0409

04/03/09

CGW10MW02

VEW10-MW02-0309

03/30/09 03/30/09

CGW10MW05CGW10MW03

VEW10-MW03-0309

03/27/09

CGW10MW04

VEW10-MW04-0309

03/31/09

VEW10-MW05-0309

03/30/09
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Vieques East
VE-AOC-A

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Total Petroleum Hydrocarbons (UG/KG)
TPH-diesel range 32,000 170,000 13,000 33,000 58,000 J 100,000 J 9,000 110,000 25,000

Notes:

Shading indicates detections

J - Analyte present, value may or may not be 
accurate or precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
UG/KG - Micrograms per kilogram

VEAA-SO11

VEAA-SB12B-34-0209

02/23/09

VEAA-SB12C-34-0209

02/23/09

VEAA-SO12

VEAA-SB12A-3H4-0209

02/23/09

VEAA-SB12AP-3H4-0209

02/23/09

VEAA-SB11B-34-0209

02/23/09

VEAA-SB11A-3H4-0209

02/23/09

VEAA-SO13

VEAA-SB13B-34-0209

02/23/09

VEAA-SB13C-34-0209

02/23/09

VEAA-SB13A-3H4-0209

02/23/09

Page 1 of 4



Vieques East
VE-AOC-A

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Total Petroleum Hydrocarbons (UG/KG)
TPH-diesel range 

Notes:

Shading indicates detections

J - Analyte present, value may or may not be 
accurate or precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
UG/KG - Micrograms per kilogram

12,000 5,300 U 5,300 U 5,400 26,000 21,000 21,000 5,400 U 11,000 130,000

VEAA-SB14B-34-0209

02/23/09

VEAA-SO15

VEAA-SB14A-3H4-0209

02/23/09

VEAA-SB15B-34-0209

02/23/09

VEAA-SO14

VEAA-SB14C-34-0209

02/23/09

VEAA-SB14CP-34-0209

02/23/09

VEAA-SB15C-34-0209

02/23/09

VEAA-SB15A-3H4-0209

02/23/09

VEAA-SB16A-3H4-0209

02/23/09

VEAA-SO16

VEAA-SB16B-34-0209

02/23/09

VEAA-SB16C-34-0209

02/23/09
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Vieques East
VE-AOC-A

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Total Petroleum Hydrocarbons (UG/KG)
TPH-diesel range 

Notes:

Shading indicates detections

J - Analyte present, value may or may not be 
accurate or precise
U - Not detected or not detected significantly greater 
than that in an associated blank.
UG/KG - Micrograms per kilogram

56,000 350,000 100,000 34,000 11,000 15,000 54,000 5,100 U 5,100 U

VEAA-SO17

VEAA-SB17B-34-0209

02/23/09

VEAA-SB17C-34-0209

02/23/09

VEAA-SB17A-3H4-0209

02/23/09

VEAA-SO19

VEAA-SB18A-3H4-0209

02/23/09

VEAA-SB19B-34-0209

02/23/09

VEAA-SO18

VEAA-SB18B-34-0209

02/23/09

VEAA-SB19A-3H4-0209

02/23/09

VEAA-SB18C-34-0209

02/23/09

VEAA-SB19C-34-0209

02/23/09
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Vieques East
VE-AOC-A

Final Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Total Petroleum Hydrocarbons (UG/KG)
TPH-diesel range 78,000 88,000 190,000 160,000 50,000 88,000 120,000

Notes:

Shading indicates detections

UG/KG - Micrograms per kilogram

VEAA-SO05-0209

02/23/09

VEAA-SO03

VEAA-SO03-0209

02/23/09

VEAA-SO06

VEAA-SO06-0209

02/23/09

VEAA-SO04

VEAA-SO04-0209

02/23/09

VEAA-SO05VEAA-SO01

VEAA-SO01-0209

02/23/09

VEAA-SO01P-0209

02/23/09

VEAA-SO02

VEAA-SO02-0209

02/23/09
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Vieques East
VE-AOC-G

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 7 U 8 U 10 U
1,1,2,2-Tetrachloroethane 6 U 6 U 8 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 7 U 8 U 10 U
1,1,2-Trichloroethane 6 U 6 U 8 U
1,1-Dichloroethane 7 U 8 U 10 U
1,1-Dichloroethene 6 U 6 U 8 U
1,2,3-Trichlorobenzene 6 U 6 U 8 U
1,2,4-Trichlorobenzene 6 U 6 U 8 U
1,2-Dibromo-3-chloropropane 8 U 9 U 12 U
1,2-Dibromoethane 7 U 8 U 10 U
1,2-Dichlorobenzene 6 U 6 U 8 U
1,2-Dichloroethane 6 U 6 U 8 U
1,2-Dichloropropane 6 U 6 U 8 U
1,3-Dichlorobenzene 6 U 6 U 8 U
1,4-Dichlorobenzene 6 U 6 U 8 U
2-Butanone 33 R 38 R 49 R
2-Hexanone 29 UJ 33 UJ 42 UJ
4-Methyl-2-pentanone 33 U 38 U 49 U
Acetone 38 R 43 R 56 R
Benzene 6 U 6 U 8 U
Bromochloromethane 7 U 8 U 10 U
Bromodichloromethane 6 U 6 U 8 U
Bromoform 6 U 6 U 8 U
Bromomethane 12 U 13 U 17 U
Carbon disulfide 7 U 8 U 10 U
Carbon tetrachloride 6 U 6 U 8 U
Chlorobenzene 6 U 6 U 8 U
Chloroethane 12 UJ 13 UJ 17 UJ
Chloroform 7 U 8 U 10 U
Chloromethane 12 U 13 U 17 U
cis-1,2-Dichloroethene 8 U 9 U 12 U
cis-1,3-Dichloropropene 6 U 6 U 8 U
Cyclohexane 6 U 6 U 8 U
Dibromochloromethane 6 U 6 U 8 U
Dichlorodifluoromethane (Freon-12) 12 U 13 U 17 U
Ethylbenzene 6 U 6 U 8 U
Isopropylbenzene 6 U 6 U 8 U
m- and p-Xylene 13 U 14 U 19 U
Methyl acetate 16 UJ 18 UJ 24 UJ
Methylcyclohexane 6 U 6 U 8 U
Methylene chloride 29 U 33 U 42 U
Methyl-tert-butyl ether (MTBE) 10 U 12 U 15 U
o-Xylene 6 U 6 U 8 U
Styrene 6 U 6 U 8 U
Tetrachloroethene 7 U 8 U 10 U
Toluene 6 U 6 U 8 U
trans-1,2-Dichloroethene 8 U 9 U 12 U
trans-1,3-Dichloropropene 8 U 9 U 12 U
Trichloroethene 7 U 8 U 10 U
Trichlorofluoromethane(Freon-11) 12 U 13 U 17 U
Vinyl chloride 12 U 13 U 17 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 400 U 360 U 440 U
1,2,4,5-Tetrachlorobenzene 490 U 440 U 540 U
1,4-Dioxane 210 U 190 UJ 230 UJ
2,2'-Oxybis(1-chloropropane) 400 U 360 U 440 U
2,3,4,6-Tetrachlorophenol 510 U 460 U 560 U
2,4,5-Trichlorophenol 1,000 U 900 U 1,100 U
2,4,6-Trichlorophenol 560 U 510 U 620 U
2,4-Dichlorophenol 550 UJ 490 UJ 600 UJ
2,4-Dimethylphenol 600 UJ 540 UJ 660 UJ
2,4-Dinitrophenol 1,400 U 1,200 U 1,500 U
2,4-Dinitrotoluene 400 U 360 U 440 U
2,6-Dinitrotoluene 400 U 360 U 440 U
2-Chloronaphthalene 24 U 22 UJ 27 UJ
2-Chlorophenol 600 U 540 U 660 U
2-Methylnaphthalene 24 U 22 UJ 27 UJ
2-Methylphenol 730 U 660 U 800 U
2-Nitroaniline 1,000 U 900 U 1,100 U
2-Nitrophenol 610 U 550 U 670 U
3- and 4-Methylphenol 680 U 610 U 750 U
3,3'-Dichlorobenzidine 420 UJ 370 UJ 460 UJ
3-Nitroaniline 1,000 U 900 U 1,100 U
4,6-Dinitro-2-methylphenol 1,200 U 1,100 U 1,300 U
4-Bromophenyl-phenylether 400 U 360 U 440 U
4-Chloro-3-methylphenol 600 U 540 U 660 U
4-Chloroaniline 430 U 390 U 480 U
4-Chlorophenyl-phenylether 400 U 360 U 440 U
4-Nitroaniline 1,000 UJ 900 UJ 1,100 UJ
4-Nitrophenol 1,100 UJ 1,000 UJ 1,200 UJ
Acenaphthene 24 U 22 UJ 27 UJ
Acenaphthylene 24 U 22 UJ 27 UJ
Acetophenone 650 U 580 U 710 U
Anthracene 24 U 22 UJ 27 UJ
Atrazine 400 U 360 U 440 U
Benzaldehyde 440 UJ 390 UJ 480 UJ
Benzo(a)anthracene 7.1 J 22 UJ 27 UJ
Benzo(a)pyrene 24 U 22 UJ 27 UJ
Benzo(b)fluoranthene 24 U 22 UJ 27 UJ
Benzo(g,h,i)perylene 24 U 22 UJ 27 UJ

Notes:

G/CC - Grams per cubic centimeter

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

VEAG-SO06

VEAG-SS06-01-0209

02/25/09

VEAG-SS07-01-0209

02/25/09

VEAG-SO07

VEAG-SS07P-01-0209

02/25/09
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Vieques East
VE-AOC-G

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEAG-SO06

VEAG-SS06-01-0209

02/25/09

VEAG-SS07-01-0209

02/25/09

VEAG-SO07

VEAG-SS07P-01-0209

02/25/09

Benzo(k)fluoranthene 24 UJ 22 UJ 27 UJ
bis(2-Chloroethoxy)methane 400 U 360 U 440 U
bis(2-Chloroethyl)ether 400 U 360 U 440 U
bis(2-Ethylhexyl)phthalate 62 R 110 UJ 130 UJ
Butylbenzylphthalate 400 U 360 U 440 U
Caprolactam 520 U 470 U 580 U
Carbazole 24 U 22 UJ 27 UJ
Chrysene 4.8 J 2.3 J 27 UJ
Dibenz(a,h)anthracene 24 U 22 UJ 27 UJ
Dibenzofuran 400 U 360 U 440 U
Diethylphthalate 400 U 360 U 440 U
Dimethyl phthalate 400 U 360 U 440 U
Di-n-butylphthalate 120 U 110 UJ 130 UJ
Di-n-octylphthalate 770 U 690 U 840 U
Fluoranthene 4.9 J 22 UJ 27 UJ
Fluorene 24 U 22 UJ 27 UJ
Hexachlorobenzene 120 UJ 110 UJ 130 UJ
Hexachlorobutadiene 400 U 360 U 440 U
Hexachlorocyclopentadiene 400 U 360 U 440 U
Hexachloroethane 120 U 110 UJ 130 UJ
Indeno(1,2,3-cd)pyrene 13 J 22 UJ 27 UJ
Isophorone 400 U 360 U 440 U
Naphthalene 24 U 22 UJ 27 UJ
n-Nitroso-di-n-propylamine 400 U 360 U 440 U
n-Nitrosodiphenylamine 800 U 720 U 880 U
Nitrobenzene 400 U 360 U 440 U
Pentachlorophenol 120 U 110 UJ 130 UJ
Phenanthrene 24 R 22 UJ 27 UJ
Phenol 570 U 510 U 620 U
Pyrene 24 UJ 22 UJ 27 UJ

Total Metals (MG/KG)
Aluminum 22,000 15,400 J 21,500 J
Antimony 0.14 J 0.11 J 0.16 J
Arsenic 1.1 1 1.2
Barium 73.9 J 55.6 J 138 J
Beryllium 0.18 0.14 0.17
Cadmium 0.12 0.14 0.14
Calcium 29,500 J 35,100 J 44,700 J
Chromium 20.5 J 14.1 J 18 J
Cobalt 10.3 9.4 J 13.4 J
Copper 59.5 J 42.7 J 56 J
Cyanide 0.79 U 0.66 U 0.73 U
Iron 26,300 20,800 26,500
Lead 7.3 7.2 7.2
Magnesium 5,660 6,210 6,820
Manganese 548 J 432 J 1,020 J
Mercury 0.05 0.04 0.03 J
Nickel 7.9 J 6.4 J 10.7 J
Potassium 2,010 J 1,290 J 1,780 J
Selenium 0.25 J 0.23 J 0.32 J
Silver 0.11 U 0.094 U 0.13 U
Sodium 451 J 346 J 470 J
Thallium 0.11 U 0.094 U 0.13 U
Vanadium 93.4 70.3 90.4
Zinc 51 J 52.6 J 63.9 J

Wet Chemistry
pH (PH) 9.1 NA NA
Total organic carbon (TOC) (UG/G) 18,000 NA NA

Notes:

G/CC - Grams per cubic centimeter

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

Page 2 of 4



Vieques East
VE-AOC-G

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 7 U 6 UJ
1,1,2,2-Tetrachloroethane 6 U 5 UJ
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 7 U 6 UJ
1,1,2-Trichloroethane 6 U 5 UJ
1,1-Dichloroethane 7 U 6 UJ
1,1-Dichloroethene 6 U 5 UJ
1,2,3-Trichlorobenzene 6 U 5 UJ
1,2,4-Trichlorobenzene 6 U 5 UJ
1,2-Dibromo-3-chloropropane 8 U 8 UJ
1,2-Dibromoethane 7 U 6 UJ
1,2-Dichlorobenzene 6 U 5 UJ
1,2-Dichloroethane 6 U 5 UJ
1,2-Dichloropropane 6 U 5 UJ
1,3-Dichlorobenzene 6 U 5 UJ
1,4-Dichlorobenzene 6 U 5 UJ
2-Butanone 35 R 31 R
2-Hexanone 30 UJ 27 UJ
4-Methyl-2-pentanone 35 U 31 UJ
Acetone 40 R 36 R
Benzene 6 U 5 UJ
Bromochloromethane 7 U 6 UJ
Bromodichloromethane 6 U 5 UJ
Bromoform 6 U 5 UJ
Bromomethane 12 U 11 UJ
Carbon disulfide 7 U 6 UJ
Carbon tetrachloride 6 U 5 UJ
Chlorobenzene 6 U 5 UJ
Chloroethane 12 UJ 11 UJ
Chloroform 7 U 6 UJ
Chloromethane 12 U 11 UJ
cis-1,2-Dichloroethene 8 U 8 UJ
cis-1,3-Dichloropropene 6 U 5 UJ
Cyclohexane 6 U 5 UJ
Dibromochloromethane 6 U 5 UJ
Dichlorodifluoromethane (Freon-12) 12 U 11 UJ
Ethylbenzene 6 U 5 UJ
Isopropylbenzene 6 U 5 UJ
m- and p-Xylene 13 U 12 UJ
Methyl acetate 17 UJ 15 UJ
Methylcyclohexane 6 U 5 UJ
Methylene chloride 30 U 27 UJ
Methyl-tert-butyl ether (MTBE) 11 U 10 UJ
o-Xylene 6 U 5 UJ
Styrene 6 U 5 UJ
Tetrachloroethene 7 U 6 UJ
Toluene 6 U 5 UJ
trans-1,2-Dichloroethene 8 U 8 UJ
trans-1,3-Dichloropropene 8 U 8 UJ
Trichloroethene 7 U 6 UJ
Trichlorofluoromethane(Freon-11) 12 U 11 UJ
Vinyl chloride 12 U 11 UJ

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 440 U 400 U
1,2,4,5-Tetrachlorobenzene 540 U 490 U
1,4-Dioxane 230 U 210 U
2,2'-Oxybis(1-chloropropane) 440 U 400 U
2,3,4,6-Tetrachlorophenol 560 U 510 U
2,4,5-Trichlorophenol 1,100 U 1,000 U
2,4,6-Trichlorophenol 620 U 570 U
2,4-Dichlorophenol 600 UJ 550 UJ
2,4-Dimethylphenol 660 UJ 600 UJ
2,4-Dinitrophenol 1,500 U 1,400 U
2,4-Dinitrotoluene 440 U 400 U
2,6-Dinitrotoluene 440 U 400 U
2-Chloronaphthalene 27 U 24 U
2-Chlorophenol 660 U 600 U
2-Methylnaphthalene 27 U 24 U
2-Methylphenol 800 U 730 U
2-Nitroaniline 1,100 U 1,000 U
2-Nitrophenol 670 U 610 U
3- and 4-Methylphenol 750 U 680 U
3,3'-Dichlorobenzidine 460 UJ 420 UJ
3-Nitroaniline 1,100 U 1,000 U
4,6-Dinitro-2-methylphenol 1,400 U 1,200 U
4-Bromophenyl-phenylether 440 U 400 U
4-Chloro-3-methylphenol 660 U 610 U
4-Chloroaniline 480 U 440 U
4-Chlorophenyl-phenylether 440 U 400 U

Notes:

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated blank.

VEAG-SO06

VEAG-SB06-46-0209

02/25/09

VEAG-SO07

VEAG-SB07-46-0209

02/25/09
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Vieques East
VE-AOC-G

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEAG-SO06

VEAG-SB06-46-0209

02/25/09

VEAG-SO07

VEAG-SB07-46-0209

02/25/09

4-Nitroaniline 1,100 UJ 1,000 UJ
4-Nitrophenol 1,200 UJ 1,100 UJ
Acenaphthene 27 U 24 U
Acenaphthylene 27 U 24 U
Acetophenone 710 U 650 U
Anthracene 27 U 24 U
Atrazine 440 U 400 U
Benzaldehyde 480 UJ 440 UJ
Benzo(a)anthracene 27 U 24 UJ
Benzo(a)pyrene 27 U 24 U
Benzo(b)fluoranthene 27 U 24 UJ
Benzo(g,h,i)perylene 27 U 24 U
Benzo(k)fluoranthene 27 UJ 24 UJ
bis(2-Chloroethoxy)methane 440 U 400 U
bis(2-Chloroethyl)ether 440 U 400 U
bis(2-Ethylhexyl)phthalate 130 R 120 UJ
Butylbenzylphthalate 440 U 400 U
Caprolactam 580 U 530 U
Carbazole 27 U 24 U
Chrysene 27 U 24 U
Dibenz(a,h)anthracene 27 U 24 UJ
Dibenzofuran 440 U 400 U
Diethylphthalate 440 U 400 U
Dimethyl phthalate 440 U 400 U
Di-n-butylphthalate 130 U 120 UJ
Di-n-octylphthalate 840 U 770 U
Fluoranthene 27 U 24 UJ
Fluorene 27 U 24 U
Hexachlorobenzene 130 UJ 120 U
Hexachlorobutadiene 440 U 400 U
Hexachlorocyclopentadiene 440 U 400 U
Hexachloroethane 130 U 120 U
Indeno(1,2,3-cd)pyrene 27 U 24 UJ
Isophorone 440 U 400 U
Naphthalene 27 U 24 U
n-Nitroso-di-n-propylamine 440 U 400 U
n-Nitrosodiphenylamine 880 U 800 U
Nitrobenzene 440 U 400 U
Pentachlorophenol 130 R 120 R
Phenanthrene 27 U 24 U
Phenol 620 U 570 U
Pyrene 27 UJ 24 U

Total Metals (MG/KG)
Aluminum 25,000 30,300
Antimony 0.05 J 0.05 J
Arsenic 0.8 0.84
Barium 91 J 190 J
Beryllium 0.48 0.23
Cadmium 0.02 J 0.04 J
Calcium 3,110 J 23,800 J
Chromium 20.3 J 26.5 J
Cobalt 10.1 13.6
Copper 111 J 70.4 J
Cyanide 0.79 U 0.73 U
Iron 34,600 37,100
Lead 0.99 1.8
Magnesium 6,260 7,740
Manganese 857 J 574 J
Mercury 0.041 U 0.038 U
Nickel 19.7 J 11 J
Potassium 736 J 2,510 J
Selenium 0.68 0.15 J
Silver 0.11 U 0.11 U
Sodium 2,330 J 1,460 J
Thallium 0.11 U 0.11 U
Vanadium 142 124
Zinc 27.3 J 33.8 J

Wet Chemistry
pH (PH) 9.2 NA
Total organic carbon (TOC) (UG/G) 690 NA

Notes:

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate
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Vieques East
VE-PI-4

Final Groundwater Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,1,2-Trichloroethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethene 0.05 U 0.05 U 0.05 U 0.05 U 0.017 J 0.018 J 0.05 U 0.05 U
1,2,3-Trichlorobenzene 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,4-Trichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
1,2-Dibromoethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane 0.05 U 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U
1,2-Dichloropropane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,3-Dichlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1,4-Dichlorobenzene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U
2-Butanone 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2-Hexanone 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-pentanone 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
Acetone 6 U 6 U 6 U 390 6 U 6 U 10 U 22
Benzene 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U
Bromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromoform 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane 2 U 2 U 2 UJ 2 U 2 U 2 U 2 U 2 U
Carbon disulfide 1 U 1 U 1 U 1 1 U 1 U 1 U 1 U
Carbon tetrachloride 0.05 U 0.05 U 0.05 U 0.05 U 0.05 UJ 0.05 U 0.05 U 0.05 U
Chlorobenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloroethane 2 UJ 2 U 2 UJ 2 U 2 U 2 U 2 U 2 U
Chloroform 1 U 0.4 J 1 U 1 U 1 U 1 U 1 U 1 U
Chloromethane 2 U 2 UJ 2 U 2 U 2 U 2 U 2 U 2 U
cis-1,2-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Cyclohexane 1 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dibromochloromethane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Dichlorodifluoromethane (Freon-12) 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 UJ 2 U 2 U
Ethylbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Isopropylbenzene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
m- and p-Xylene 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Methyl acetate 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Methylcyclohexane 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Methylene chloride 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

Notes:

Shading indicates detections

NA - Not analyzed

U - Not detected or not detected at significantly greater than that in an 
associated blank.
J - Analyte present, value may or may not be accurate or precise

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/L - Milligrams per liter

UG/L - Micrograms per liter

EPI04-MW03

VEP4-GW03-0309

03/26/09

EPI04-MW01

VEP4-GW01-0309

03/25/09

EPI04-MW02

VEP4-GW02-0309

03/25/09

EPI04-MW07

VEP4-GW07-0409

04/03/0903/24/09

EPI04-MW06

VEP4-GW06-0309

03/26/09

VEP4-GW05P-0309

EPI04-MW05

VEP4-GW05-0309

03/24/09

EPI04-MW04

VEP4-GW04-0309

03/24/09
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Vieques East
VE-PI-4

Final Groundwater Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

EPI04-MW03

VEP4-GW03-0309

03/26/09

EPI04-MW01

VEP4-GW01-0309

03/25/09

EPI04-MW02

VEP4-GW02-0309

03/25/09

EPI04-MW07

VEP4-GW07-0409

04/03/0903/24/09

EPI04-MW06

VEP4-GW06-0309

03/26/09

VEP4-GW05P-0309

EPI04-MW05

VEP4-GW05-0309

03/24/09

EPI04-MW04

VEP4-GW04-0309

03/24/09

Methyl-tert-butyl ether (MTBE) 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
o-Xylene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Styrene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethene 0.05 U 0.05 U 0.05 U 0.05 U 0.4 J 0.42 0.025 J 0.05 U
Toluene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,2-Dichloroethene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichloroethene 1 U 1 U 1 U 1 U 17 17 1 U 1 U
Trichlorofluoromethane(Freon-11) 2 UJ 2 U 2 U 2 U 2 U 2 U 2 U 2 U
Vinyl chloride 0.15 U 0.15 U 0.15 U 0.15 U 0.15 UJ 0.15 U 0.027 J 0.15 U

Wet Chemistry
Chloride (MG/L) 270 NA NA NA NA NA NA 3,100
Total dissolved solids (TDS) (MG/L) 1,100 NA NA NA NA NA NA 2,300

Notes:

Shading indicates detections

NA - Not analyzed

U - Not detected or not detected at significantly greater than that in an 
associated blank.

J - Analyte present, value may or may not be accurate or precise

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/L - Milligrams per liter

UG/L - Micrograms per liter
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Vieques East
VE-PI-5

Final Surface Soil Raw Analytical Data
February - March 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 6 U 9 U 9 U 6 U 6 U 8 U 6 U 7 U 6 U
1,1,2,2-Tetrachloroethane 5 U 8 U 7 U 5 U 5 U 6 U 5 U 6 U 5 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 6 U 9 U 9 U 6 U 6 U 8 U 6 U 7 U 6 U
1,1,2-Trichloroethane 5 U 8 UJ 7 U 5 U 5 U 6 U 5 U 6 U 5 U
1,1-Dichloroethane 6 U 9 U 9 U 6 U 6 U 8 U 6 U 7 U 6 U
1,1-Dichloroethene 5 U 8 U 7 U 5 U 5 U 6 U 5 U 6 U 5 U
1,2,3-Trichlorobenzene 5 U 8 UJ 7 U 5 U 5 U 6 U 5 U 6 U 5 U
1,2,4-Trichlorobenzene 5 U 8 UJ 7 U 5 U 5 U 6 U 5 U 6 U 5 U
1,2-Dibromo-3-chloropropane 7 U 11 UJ 10 U 7 U 7 U 9 U 7 U 8 U 7 U
1,2-Dibromoethane 6 U 9 UJ 9 U 6 U 6 U 8 U 6 U 7 U 6 U
1,2-Dichlorobenzene 5 U 8 UJ 7 U 5 U 5 U 6 U 5 U 6 U 5 U
1,2-Dichloroethane 5 U 8 U 7 U 5 U 5 U 6 U 5 U 6 U 5 U
1,2-Dichloropropane 5 U 8 U 7 U 5 U 5 U 6 U 5 U 6 U 5 U
1,3-Dichlorobenzene 5 U 8 UJ 7 U 5 U 5 U 6 U 5 U 6 U 5 U
1,4-Dichlorobenzene 5 U 8 UJ 7 U 5 U 5 U 6 U 5 U 6 U 5 U
2-Butanone 30 R 45 U 43 R 29 R 27 U 38 U 29 R 32 R 28 U
2-Hexanone 26 UJ 39 UJ 37 UJ 25 UJ 24 U 33 U 25 UJ 28 UJ 25 U
4-Methyl-2-pentanone 30 U 45 UJ 43 U 29 U 27 U 38 U 29 U 32 U 28 U
Acetone 34 R 52 U 49 R 33 R 31 R 43 R 33 R 37 R 32 R
Benzene 5 U 8 U 7 U 5 U 5 U 6 U 5 U 6 U 5 U
Bromochloromethane 6 U 9 U 9 U 6 U 6 U 8 U 6 U 7 U 6 U
Bromodichloromethane 5 U 8 U 7 U 5 U 5 U 6 U 5 U 6 U 5 U
Bromoform 5 U 8 UJ 7 U 5 U 5 UJ 6 UJ 5 U 6 U 5 UJ
Bromomethane 10 U 16 U 15 U 10 U 9 UJ 13 UJ 10 U 11 U 10 U
Carbon disulfide 6 U 9 U 9 U 6 U 6 U 8 U 6 U 7 U 6 U
Carbon tetrachloride 5 U 8 U 7 U 5 U 5 U 6 U 5 U 6 U 5 U
Chlorobenzene 5 U 8 UJ 7 U 5 U 5 U 6 U 5 U 6 U 5 U
Chloroethane 10 UJ 16 U 15 UJ 10 UJ 9 U 13 U 10 UJ 11 UJ 10 U
Chloroform 6 U 9 U 9 U 6 U 6 U 8 U 6 U 7 U 6 U
Chloromethane 10 U 16 U 15 U 10 U 9 U 13 U 10 U 11 U 10 U
cis-1,2-Dichloroethene 7 U 11 U 10 U 7 U 7 U 9 U 7 U 8 U 7 U
cis-1,3-Dichloropropene 5 U 8 UJ 7 U 5 U 5 U 6 U 5 U 6 U 5 U
Cyclohexane 5 U 8 U 7 U 5 U 5 U 6 U 5 U 6 U 5 U
Dibromochloromethane 5 U 8 UJ 7 U 5 U 5 UJ 6 UJ 5 U 6 U 5 UJ
Dichlorodifluoromethane (Freon-12) 10 U 16 U 15 U 10 U 9 U 13 U 10 U 11 U 10 U
Ethylbenzene 5 U 8 UJ 7 U 5 U 5 U 6 U 5 U 6 U 5 U
Isopropylbenzene 5 U 8 U 7 U 5 U 5 U 6 U 5 U 6 U 5 U
m- and p-Xylene 12 U 17 UJ 16 U 11 U 10 U 14 U 11 U 12 U 11 U
Methyl acetate 15 UJ 22 UJ 21 UJ 14 UJ 13 U 18 U 14 UJ 16 UJ 14 U
Methylcyclohexane 5 U 8 U 7 U 5 U 5 U 6 U 5 U 6 U 5 U
Methylene chloride 26 U 39 U 37 U 25 U 24 U 33 U 25 U 28 U 25 U
Methyl-tert-butyl ether (MTBE) 9 U 14 U 13 U 9 U 8 U 12 U 9 U 10 U 9 U
o-Xylene 5 U 8 UJ 7 U 5 U 5 U 6 U 5 U 6 U 5 U
Styrene 5 U 8 UJ 7 U 5 U 5 U 6 U 5 U 6 U 5 U
Tetrachloroethene 6 U 9 U 9 U 6 U 6 U 8 U 6 U 7 U 6 U
Toluene 5 U 8 U 7 U 5 U 5 U 6 U 5 U 6 U 5 U
trans-1,2-Dichloroethene 7 U 11 U 10 U 7 U 7 U 9 U 7 U 8 U 7 U
trans-1,3-Dichloropropene 7 U 11 UJ 10 U 7 U 7 U 9 U 7 U 8 U 7 U
Trichloroethene 6 U 9 U 9 U 6 U 6 U 8 U 6 U 7 U 6 U
Trichlorofluoromethane(Freon-11) 10 U 16 U 15 U 10 U 9 U 13 U 10 U 11 U 10 U
Vinyl chloride 10 U 16 U 15 U 10 U 9 U 13 U 10 U 11 U 10 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 340 U 400 U 390 U 380 U 350 U 380 U 380 U 410 U 360 U
1,2,4,5-Tetrachlorobenzene 420 U 490 U 480 U 460 U 440 U 470 U 470 U 510 U 440 U
1,4-Dioxane 170 U 200 UJ 200 U 190 UJ 180 U 200 U 200 UJ 210 U 180 UJ
2,2'-Oxybis(1-chloropropane) 340 U 400 UJ 390 U 380 U 350 U 380 U 380 U 410 U 360 U
2,3,4,6-Tetrachlorophenol 430 U 510 U 500 U 480 U 450 U 480 U 480 U 530 U 460 U
2,4,5-Trichlorophenol 840 U 990 U 970 U 940 U 880 U 950 U 940 U 1,000 U 890 U
2,4,6-Trichlorophenol 480 U 560 U 550 U 530 U 500 U 540 U 540 U 580 U 510 U
2,4-Dichlorophenol 460 UJ 540 UJ 530 UJ 510 UJ 480 UJ 520 UJ 520 UJ 560 UJ 490 U
2,4-Dimethylphenol 510 UJ 600 UJ 590 UJ 560 UJ 530 UJ 570 UJ 570 UJ 620 UJ 540 U
2,4-Dinitrophenol 1,200 UJ 1,400 U 1,300 U 1,300 U 1,200 U 1,300 U 1,300 U 1,400 UJ 1,200 U
2,4-Dinitrotoluene 340 U 400 U 390 U 380 U 350 U 380 U 380 U 410 U 360 U
2,6-Dinitrotoluene 340 U 400 U 390 U 380 U 350 U 380 U 380 U 410 U 360 U
2-Chloronaphthalene 20 U 24 UJ 24 U 23 UJ 21 U 23 U 23 UJ 25 U 22 UJ
2-Chlorophenol 510 U 590 UJ 580 U 560 U 530 U 570 U 570 U 620 U 540 U
2-Methylnaphthalene 20 U 24 UJ 24 U 23 UJ 21 U 23 U 23 UJ 25 U 22 UJ
2-Methylphenol 620 U 720 U 710 U 680 U 640 U 690 U 690 U 750 U 650 U
2-Nitroaniline 840 U 990 U 970 U 940 U 880 U 950 U 940 U 1,000 U 890 U
2-Nitrophenol 520 U 600 UJ 590 U 570 U 540 U 580 U 580 U 630 U 550 U
3- and 4-Methylphenol 580 U 680 U 660 U 640 U 600 U 650 U 650 U 700 U 610 U
3,3'-Dichlorobenzidine 350 UJ 410 UJ 400 UJ 390 UJ 370 UJ 400 UJ 390 UJ 430 UJ 370 U
3-Nitroaniline 840 U 990 U 970 U 940 U 880 U 950 U 940 U 1,000 U 890 U
4,6-Dinitro-2-methylphenol 1,000 U 1,200 U 1,200 U 1,200 U 1,100 U 1,200 U 1,200 U 1,300 U 1,100 U
4-Bromophenyl-phenylether 340 U 400 U 390 U 380 U 350 U 380 U 380 U 410 U 360 U
4-Chloro-3-methylphenol 510 U 600 U 590 U 570 U 540 U 580 U 570 U 620 U 540 U
4-Chloroaniline 370 U 430 U 420 U 410 U 380 U 410 U 410 U 450 U 390 U
4-Chlorophenyl-phenylether 340 U 400 UJ 390 U 380 U 350 UJ 380 UJ 380 U 410 U 360 U
4-Nitroaniline 840 UJ 990 UJ 970 UJ 940 UJ 880 U 950 U 940 UJ 1,000 UJ 890 U
4-Nitrophenol 950 UJ 1,100 UJ 1,100 UJ 1,000 UJ 1,000 UJ 1,100 UJ 1,100 UJ 1,200 UJ 1,000 U
Acenaphthene 20 U 24 UJ 24 U 23 UJ 21 U 23 U 23 UJ 25 U 22 UJ
Acenaphthylene 20 U 24 UJ 24 U 23 UJ 21 U 23 U 23 UJ 25 U 22 UJ
Acetophenone 550 U 640 U 630 U 610 U 570 U 620 U 620 U 670 U 580 U
Anthracene 20 U 24 UJ 24 U 23 UJ 21 U 23 U 23 UJ 25 U 22 UJ
Atrazine 340 U 400 U 390 U 380 U 350 U 380 U 380 U 410 U 360 U
Benzaldehyde 370 UJ 440 UJ 430 UJ 410 UJ 390 R 420 R 410 UJ 450 UJ 390 U
Benzo(a)anthracene 20 U 24 UJ 5.2 J 23 UJ 21 U 23 U 23 UJ 25 U 22 UJ
Benzo(a)pyrene 20 U 24 UJ 24 U 23 UJ 21 U 23 UJ 23 UJ 25 U 22 UJ
Benzo(b)fluoranthene 20 U 24 UJ 24 U 23 UJ 21 U 23 UJ 23 UJ 25 U 22 UJ
Benzo(g,h,i)perylene 20 U 24 UJ 24 U 23 UJ 21 U 23 UJ 23 UJ 25 U 22 UJ
Benzo(k)fluoranthene 20 UJ 24 UJ 24 UJ 23 UJ 21 U 23 UJ 23 UJ 25 UJ 22 UJ
bis(2-Chloroethoxy)methane 340 U 400 UJ 390 U 380 U 350 U 380 U 380 U 410 U 360 U
bis(2-Chloroethyl)ether 340 U 400 UJ 390 U 380 U 350 U 380 U 380 U 410 U 360 U
bis(2-Ethylhexyl)phthalate 100 R 120 UJ 120 R 110 UJ 83 J 110 J 120 UJ 120 R 43 J
Butylbenzylphthalate 340 U 400 U 390 U 380 U 350 U 380 U 380 U 410 U 360 U
Caprolactam 440 U 520 U 510 U 490 U 460 U 500 U 500 U 540 U 470 U
Carbazole 20 U 24 UJ 24 U 23 UJ 21 U 23 U 23 UJ 25 U 22 UJ
Chrysene 20 U 24 UJ 24 U 23 UJ 21 U 23 UJ 23 UJ 25 U 22 UJ
Dibenz(a,h)anthracene 20 U 24 UJ 24 U 23 UJ 21 U 23 UJ 23 UJ 25 U 22 UJ
Dibenzofuran 340 U 400 U 390 U 380 U 350 U 380 U 380 U 410 U 360 U
Diethylphthalate 340 U 400 U 390 U 380 U 350 U 380 U 380 U 410 U 360 U
Dimethyl phthalate 340 U 400 U 390 U 380 U 350 U 380 U 380 U 410 U 360 U
Di-n-butylphthalate 100 U 120 UJ 120 U 110 UJ 110 U 120 U 120 UJ 120 U 110 UJ
Di-n-octylphthalate 650 U 760 U 750 U 720 U 680 U 730 U 730 U 790 U 690 U
Fluoranthene 20 U 24 UJ 24 U 23 UJ 21 U 23 U 23 UJ 25 U 22 UJ
Fluorene 20 U 24 UJ 24 U 23 UJ 21 U 23 U 23 UJ 25 U 22 UJ
Hexachlorobenzene 100 UJ 120 UJ 120 UJ 110 UJ 110 U 120 U 120 UJ 120 UJ 110 UJ

Notes:

PCT - Percent

VEP5-SO08

VEP5-SS08-01-0309

03/11/09

VEP5-SO07

VEP5-SS07-0H-0209

02/25/09

VEP5-SS07P-0H-0209

02/25/09

VEP5-SO05

VEP5-SS05-01-0309

03/12/09

VEP5-SO06

VEP5-SS06-01-0309

03/12/09

VEP5-SO01

VEP5-SS01-01-0209

02/25/09

VEP5-SO02

VEP5-SS02-01-0209

02/25/09

VEP5-SO03

VEP5-SS03-02-0209

02/25/09

VEP5-SO04

VEP5-SS04-02-0209

02/25/09

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

NA - Not analyzed

Shading indicates detections

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PH - pH units
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Vieques East
VE-PI-5

Final Surface Soil Raw Analytical Data
February - March 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEP5-SO08

VEP5-SS08-01-0309

03/11/09

VEP5-SO07

VEP5-SS07-0H-0209

02/25/09

VEP5-SS07P-0H-0209

02/25/09

VEP5-SO05

VEP5-SS05-01-0309

03/12/09

VEP5-SO06

VEP5-SS06-01-0309

03/12/09

VEP5-SO01

VEP5-SS01-01-0209

02/25/09

VEP5-SO02

VEP5-SS02-01-0209

02/25/09

VEP5-SO03

VEP5-SS03-02-0209

02/25/09

VEP5-SO04

VEP5-SS04-02-0209

02/25/09

Hexachlorobutadiene 340 U 400 UJ 390 U 380 U 350 U 380 U 380 U 410 U 360 U
Hexachlorocyclopentadiene 340 U 400 U 390 U 380 U 350 U 380 U 380 U 410 U 360 U
Hexachloroethane 100 U 120 UJ 120 U 110 UJ 110 U 120 U 120 UJ 120 U 110 UJ
Indeno(1,2,3-cd)pyrene 20 U 24 UJ 24 U 23 UJ 21 U 23 UJ 23 UJ 25 U 22 UJ
Isophorone 340 U 400 U 390 U 380 U 350 U 380 U 380 U 410 U 360 U
Naphthalene 20 U 24 UJ 24 U 23 UJ 21 U 23 U 23 UJ 25 U 22 UJ
n-Nitroso-di-n-propylamine 340 U 400 U 390 U 380 U 350 U 380 U 380 U 410 U 360 UJ
n-Nitrosodiphenylamine 680 U 790 U 780 U 750 U 710 U 760 U 760 U 820 U 720 U
Nitrobenzene 340 U 400 UJ 390 U 380 U 350 U 380 U 380 U 410 U 360 U
Pentachlorophenol 100 R 120 UJ 120 R 110 UJ 110 U 120 U 120 R 120 R 110 UJ
Phenanthrene 20 U 24 UJ 24 U 23 UJ 21 U 23 U 23 UJ 25 U 22 UJ
Phenol 480 U 560 U 550 U 530 U 500 U 540 U 540 U 590 U 510 U
Pyrene 20 UJ 24 UJ 24 UJ 23 UJ 21 U 23 U 23 UJ 25 UJ 22 UJ

Total Metals (MG/KG)
Aluminum 7,930 8,500 6,250 11,400 10,500 25,900 7,900 7,710 13,400
Antimony 0.03 J 0.05 J 0.04 J 0.04 J 0.1 UJ 0.21 J 0.03 J 0.02 J 0.097 U
Arsenic 0.48 0.74 0.75 0.76 0.52 J 2.9 J 0.7 0.8 0.51
Barium 68.8 J 37.4 J 131 J 88.5 J 104 109 105 J 87 J 132
Beryllium 0.09 0.12 0.1 0.2 0.18 0.32 0.1 J 0.08 J 0.22
Cadmium 0.02 J 0.04 J 0.04 J 0.03 J 0.1 U 0.26 0.11 U 0.04 J 0.097 U
Calcium 9,630 J 13,500 J 14,700 J 8,660 J 5,360 98,500 11,200 J 10,800 J 10,900
Chromium 8.8 J 11.3 J 3.5 J 6.2 J 4 J 16.4 J 4.4 J 4.6 J 4
Cobalt 4.6 6.3 6.7 6.7 6 8 5.6 5.5 6.2
Copper 18.4 J 25.1 J 20.8 J 39.8 J 36.3 J 50.8 J 25.3 J 22.2 J 42.6
Cyanide 0.66 U 0.73 U 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U 0.79 U 0.66 U
Iron 16,400 28,600 10,900 20,400 14,500 25,100 10,800 12,600 14,600
Lead 2.5 2.1 1.2 2.3 1.6 J 8.7 J 1.7 1.4 2.4
Magnesium 2,160 2,580 2,630 3,620 2,070 14,100 3,540 3,680 3,120
Manganese 264 J 226 J 808 J 601 J 514 J 467 J 354 J 349 J 517
Mercury 0.029 U 0.038 U 0.032 U 0.036 U 0.032 R 0.01 J 0.032 U 0.037 U 0.035 U
Nickel 2.5 J 3.6 J 2.8 J 3.7 J 1.8 J 6.6 J 2.8 J 2.3 J 2.4
Potassium 639 J 896 J 512 J 1,330 J 962 J 2,260 J 1,060 J 1,070 J 699
Selenium 0.11 J 0.18 J 0.42 U 0.13 J 0.52 U 0.56 0.18 J 0.19 J 0.2 J
Silver 0.082 U 0.11 U 0.084 U 0.082 U 0.1 U 0.11 U 0.11 U 0.1 U 0.097 U
Sodium 165 J 310 J 446 J 1,470 J 210 UJ 316 J 4,850 J 3,550 J 153
Thallium 0.082 U 0.11 U 0.084 U 0.082 U 0.1 U 0.11 U 0.11 U 0.1 U 0.097 U
Vanadium 62.8 104 41.9 64 46 J 80.1 J 42.1 42.8 44.1
Zinc 18.1 J 24.1 J 12.3 J 20.2 J 17.4 41.6 12.4 J 19.7 J 16.5

Wet Chemistry
pH (PH) 9.1 NA NA NA NA NA NA NA NA
Total organic carbon (TOC) (UG/G) 3,500 NA NA NA NA NA NA NA NA

Notes:

NA - Not analyzed

UG/KG - Micrograms per kilogram

Shading indicates detections

U - Not detected or not detected significantly greater than that in an 
associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result
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Vieques East
VE-PI-5

Final Subsurface Raw Analytical Data
March 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 6 U 6 U 6 U 6 U
1,1,2,2-Tetrachloroethane 5 U 5 U 5 U 5 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 6 U 6 U 6 U 6 U
1,1,2-Trichloroethane 5 U 5 U 5 U 5 U
1,1-Dichloroethane 6 U 6 U 6 U 6 U
1,1-Dichloroethene 5 U 5 U 5 U 5 U
1,2,3-Trichlorobenzene 5 U 5 UJ 5 U 5 U
1,2,4-Trichlorobenzene 5 U 5 UJ 5 U 5 U
1,2-Dibromo-3-chloropropane 8 U 8 U 8 U 7 U
1,2-Dibromoethane 6 U 6 U 6 U 6 U
1,2-Dichlorobenzene 5 U 5 UJ 5 U 5 U
1,2-Dichloroethane 5 U 5 U 5 U 5 U
1,2-Dichloropropane 5 U 5 U 5 U 5 U
1,3-Dichlorobenzene 5 U 5 U 5 U 5 U
1,4-Dichlorobenzene 5 U 5 UJ 5 U 5 U
2-Butanone 32 U 32 U 31 U 29 U
2-Hexanone 27 U 27 U 27 U 25 U
4-Methyl-2-pentanone 32 U 32 U 31 U 29 U
Acetone 36 R 36 R 36 R 33 R
Benzene 5 U 5 U 5 U 5 U
Bromochloromethane 6 U 6 U 6 U 6 U
Bromodichloromethane 5 U 5 U 5 U 5 U
Bromoform 5 UJ 5 UJ 5 UJ 5 UJ
Bromomethane 11 UJ 11 UJ 11 UJ 10 U
Carbon disulfide 6 U 6 U 6 U 6 U
Carbon tetrachloride 5 U 5 U 5 U 5 U
Chlorobenzene 5 U 5 UJ 5 U 5 U
Chloroethane 11 U 11 U 11 U 10 U
Chloroform 6 U 6 U 6 U 6 U
Chloromethane 11 U 11 U 11 U 10 U
cis-1,2-Dichloroethene 8 U 8 U 8 U 7 U
cis-1,3-Dichloropropene 5 U 5 U 5 U 5 U
Cyclohexane 5 U 5 U 5 U 5 U
Dibromochloromethane 5 UJ 5 UJ 5 UJ 5 UJ
Dichlorodifluoromethane (Freon-12) 11 U 11 U 11 U 10 U
Ethylbenzene 5 U 5 UJ 5 U 5 U
Isopropylbenzene 5 U 5 U 5 U 5 U
m- and p-Xylene 12 U 12 UJ 12 U 11 U
Methyl acetate 15 U 15 U 15 U 14 U
Methylcyclohexane 5 U 5 U 5 U 5 U
Methylene chloride 36 U 27 U 27 U 25 U
Methyl-tert-butyl ether (MTBE) 10 U 10 U 10 U 9 U
o-Xylene 5 U 5 UJ 5 U 5 U
Styrene 5 U 5 UJ 5 U 5 U
Tetrachloroethene 6 U 6 U 6 U 6 U
Toluene 5 U 5 U 5 U 5 U
trans-1,2-Dichloroethene 8 U 8 U 8 U 7 U
trans-1,3-Dichloropropene 8 U 8 U 8 U 7 U
Trichloroethene 6 U 6 U 6 U 6 U
Trichlorofluoromethane(Freon-11) 11 U 11 U 11 U 10 U
Vinyl chloride 11 U 11 U 11 U 10 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 380 U 360 U 350 U 370 U
1,2,4,5-Tetrachlorobenzene 470 U 440 U 430 U 460 U
1,4-Dioxane 200 U 190 U 180 U 190 UJ
2,2'-Oxybis(1-chloropropane) 380 U 360 UJ 350 U 370 U
2,3,4,6-Tetrachlorophenol 490 U 460 U 450 U 470 U
2,4,5-Trichlorophenol 950 U 900 U 880 U 930 U
2,4,6-Trichlorophenol 540 U 510 U 500 U 520 U
2,4-Dichlorophenol 520 UJ 490 UJ 480 UJ 510 U
2,4-Dimethylphenol 570 UJ 540 UJ 530 UJ 560 U
2,4-Dinitrophenol 1,300 U 1,200 U 1,200 U 1,300 U
2,4-Dinitrotoluene 380 U 360 U 350 U 370 U
2,6-Dinitrotoluene 380 U 360 U 350 U 370 U
2-Chloronaphthalene 23 U 22 U 21 U 22 UJ
2-Chlorophenol 570 U 540 U 520 U 560 U
2-Methylnaphthalene 23 U 22 U 21 U 22 UJ
2-Methylphenol 700 U 660 U 640 U 680 U
2-Nitroaniline 950 U 900 U 880 U 930 U
2-Nitrophenol 580 U 550 U 540 U 560 U
3- and 4-Methylphenol 650 U 610 U 600 U 630 U
3,3'-Dichlorobenzidine 400 UJ 370 UJ 360 UJ 390 U
3-Nitroaniline 950 U 900 U 880 U 930 U
4,6-Dinitro-2-methylphenol 1,200 U 1,100 U 1,100 U 1,100 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEP5-SO02

VEP5-SB02-24-0309

03/12/09

VEP5-SO05

VEP5-SB05-46-0309

03/12/09

VEP5-SO06

VEP5-SB06-46-0309

03/12/09

VEP5-SO08

VEP5-SB08-46-0309

03/11/09
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Vieques East
VE-PI-5

Final Subsurface Raw Analytical Data
March 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEP5-SO02

VEP5-SB02-24-0309

03/12/09

VEP5-SO05

VEP5-SB05-46-0309

03/12/09

VEP5-SO06

VEP5-SB06-46-0309

03/12/09

VEP5-SO08

VEP5-SB08-46-0309

03/11/09

4-Bromophenyl-phenylether 380 U 360 UJ 350 U 370 U
4-Chloro-3-methylphenol 580 U 540 U 530 U 560 U
4-Chloroaniline 410 U 390 U 380 U 400 U
4-Chlorophenyl-phenylether 380 UJ 360 UJ 350 UJ 370 U
4-Nitroaniline 950 U 900 U 880 U 930 U
4-Nitrophenol 1,100 UJ 1,000 UJ 990 UJ 1,000 U
Acenaphthene 23 U 22 U 21 U 22 UJ
Acenaphthylene 23 U 22 U 21 U 22 UJ
Acetophenone 620 U 580 U 570 U 600 U
Anthracene 23 U 22 U 21 U 22 UJ
Atrazine 380 U 360 U 350 U 370 U
Benzaldehyde 420 R 390 R 380 R 410 U
Benzo(a)anthracene 23 U 22 U 21 U 22 UJ
Benzo(a)pyrene 23 U 22 U 21 UJ 22 UJ
Benzo(b)fluoranthene 23 U 22 U 21 U 22 UJ
Benzo(g,h,i)perylene 23 U 22 U 21 UJ 22 UJ
Benzo(k)fluoranthene 23 U 22 U 21 U 22 UJ
bis(2-Chloroethoxy)methane 380 U 360 U 350 U 370 U
bis(2-Chloroethyl)ether 380 U 360 UJ 350 U 370 U
bis(2-Ethylhexyl)phthalate 210 110 U 55 J 54 J
Butylbenzylphthalate 380 U 360 U 350 U 370 U
Caprolactam 500 U 470 U 460 U 490 U
Carbazole 23 U 1.6 J 21 U 22 UJ
Chrysene 23 U 22 U 21 U 22 UJ
Dibenz(a,h)anthracene 23 U 22 U 21 UJ 22 UJ
Dibenzofuran 380 U 360 UJ 350 U 370 U
Diethylphthalate 380 U 360 U 350 U 370 U
Dimethyl phthalate 380 U 360 UJ 350 U 370 U
Di-n-butylphthalate 120 U 110 U 110 U 110 UJ
Di-n-octylphthalate 730 U 690 U 680 U 710 U
Fluoranthene 23 U 22 U 21 U 22 UJ
Fluorene 23 U 22 U 21 U 22 UJ
Hexachlorobenzene 120 U 110 U 110 U 110 UJ
Hexachlorobutadiene 380 U 360 UJ 350 U 370 U
Hexachlorocyclopentadiene 380 U 360 U 350 U 370 U
Hexachloroethane 120 U 110 U 110 U 110 UJ
Indeno(1,2,3-cd)pyrene 23 U 22 U 21 UJ 22 UJ
Isophorone 380 U 360 U 350 U 370 U
Naphthalene 23 U 22 U 21 U 22 UJ
n-Nitroso-di-n-propylamine 380 U 360 U 350 U 370 UJ
n-Nitrosodiphenylamine 760 U 720 U 700 U 740 U
Nitrobenzene 380 U 360 UJ 350 U 370 U
Pentachlorophenol 120 U 110 U 110 U 110 R
Phenanthrene 23 U 22 U 21 U 22 UJ
Phenol 540 U 510 U 500 U 530 U
Pyrene 23 U 22 U 21 U 22 UJ

Total Metals (MG/KG)
Aluminum 22,900 20,100 15,500 22,100
Antimony 0.11 UJ 0.1 UJ 0.094 UJ 0.11 U
Arsenic 0.53 J 0.42 J 0.54 J 0.66
Barium 53.4 107 76.1 102
Beryllium 0.29 0.24 0.2 0.26
Cadmium 0.11 U 0.1 U 0.03 J 0.11 U
Calcium 2,580 3,710 15,200 15,000
Chromium 7.6 J 6.3 J 5.3 J 5.5
Cobalt 8.8 8.1 4 4.3
Copper 50.1 J 83.2 J 31 J 53.2
Cyanide 0.66 U 0.66 U 0.66 U 0.66 U
Iron 27,200 25,500 15,200 22,500
Lead 2.5 J 2.7 J 2.3 J 2.3
Magnesium 4,340 4,350 3,260 4,630
Manganese 272 J 558 J 288 J 269
Mercury 0.037 R 0.034 R 0.032 R 0.037 U
Nickel 3.2 J 2.2 J 2 J 2.5
Potassium 927 J 743 J 723 J 878
Selenium 0.53 U 0.5 U 0.47 U 0.17 J
Silver 0.11 U 0.1 U 0.094 U 0.11 U
Sodium 460 J 378 J 615 J 385
Thallium 0.11 U 0.1 U 0.094 U 0.11 U
Vanadium 82.2 J 67.7 J 42.6 J 61.8
Zinc 26.9 33.4 17.3 21

Wet Chemistry
pH (PH) NA 8.6 NA NA
Total organic carbon (TOC) (UG/G) NA 940 NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-PI-6

Final Surface Soil Raw Analytical Data
March 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane NA NA NA 7 U
1,1,2,2-Tetrachloroethane NA NA NA 6 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) NA NA NA 7 U
1,1,2-Trichloroethane NA NA NA 6 UJ
1,1-Dichloroethane NA NA NA 7 U
1,1-Dichloroethene NA NA NA 6 U
1,2,3-Trichlorobenzene NA NA NA 6 UJ
1,2,4-Trichlorobenzene NA NA NA 6 UJ
1,2-Dibromo-3-chloropropane NA NA NA 8 U
1,2-Dibromoethane NA NA NA 7 UJ
1,2-Dichlorobenzene NA NA NA 6 UJ
1,2-Dichloroethane NA NA NA 6 U
1,2-Dichloropropane NA NA NA 6 U
1,3-Dichlorobenzene NA NA NA 6 UJ
1,4-Dichlorobenzene NA NA NA 6 UJ
2-Butanone NA NA NA 32 U
2-Hexanone NA NA NA 28 U
4-Methyl-2-pentanone NA NA NA 32 U
Acetone NA NA NA 37 R
Benzene NA NA NA 6 U
Bromochloromethane NA NA NA 7 U
Bromodichloromethane NA NA NA 6 U
Bromoform NA NA NA 6 UJ
Bromomethane NA NA NA 11 U
Carbon disulfide NA NA NA 7 U
Carbon tetrachloride NA NA NA 6 U
Chlorobenzene NA NA NA 6 UJ
Chloroethane NA NA NA 11 U
Chloroform NA NA NA 7 U
Chloromethane NA NA NA 11 U
cis-1,2-Dichloroethene NA NA NA 8 U
cis-1,3-Dichloropropene NA NA NA 6 UJ
Cyclohexane NA NA NA 6 U
Dibromochloromethane NA NA NA 6 UJ
Dichlorodifluoromethane (Freon-12) NA NA NA 11 U
Ethylbenzene NA NA NA 6 U
Isopropylbenzene NA NA NA 6 U
m- and p-Xylene NA NA NA 12 U
Methyl acetate NA NA NA 16 UJ
Methylcyclohexane NA NA NA 6 U
Methylene chloride NA NA NA 28 U
Methyl-tert-butyl ether (MTBE) NA NA NA 10 U
o-Xylene NA NA NA 6 U
Styrene NA NA NA 6 UJ
Tetrachloroethene NA NA NA 7 U
Toluene NA NA NA 6 U
trans-1,2-Dichloroethene NA NA NA 8 U
trans-1,3-Dichloropropene NA NA NA 8 UJ
Trichloroethene NA NA NA 7 U
Trichlorofluoromethane(Freon-11) NA NA NA 11 U
Vinyl chloride NA NA NA 11 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl NA NA NA 360 UJ
1,2,4,5-Tetrachlorobenzene NA NA NA 440 U
1,4-Dioxane NA NA NA 180 U
2,2'-Oxybis(1-chloropropane) NA NA NA 360 U
2,3,4,6-Tetrachlorophenol NA NA NA 460 U
2,4,5-Trichlorophenol NA NA NA 890 U
2,4,6-Trichlorophenol NA NA NA 510 U
2,4-Dichlorophenol NA NA NA 490 UJ
2,4-Dimethylphenol NA NA NA 540 UJ
2,4-Dinitrophenol NA NA NA 1,200 U
2,4-Dinitrotoluene NA NA NA 360 U
2,6-Dinitrotoluene NA NA NA 360 U
2-Chloronaphthalene NA NA NA 22 U
2-Chlorophenol NA NA NA 540 UJ
2-Methylnaphthalene NA NA NA 22 U
2-Methylphenol NA NA NA 650 U
2-Nitroaniline NA NA NA 890 U
2-Nitrophenol NA NA NA 540 U
3- and 4-Methylphenol NA NA NA 610 U
3,3'-Dichlorobenzidine NA NA NA 370 UJ
3-Nitroaniline NA NA NA 890 U
4,6-Dinitro-2-methylphenol NA NA NA 1,100 U
4-Bromophenyl-phenylether NA NA NA 360 U
4-Chloro-3-methylphenol NA NA NA 540 U
4-Chloroaniline NA NA NA 390 U
4-Chlorophenyl-phenylether NA NA NA 360 UJ
4-Nitroaniline NA NA NA 890 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than that
in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEP6-SO04

VEP6-SS04-0H-0309

03/05/09

VEP6-SO05

VEP6-SS05-01-0309

03/11/09

VEP6-SO06

VEP6-SS06-01-0309

03/11/09

VEP6-SO07

VEP6-SS07-01-0309

03/05/09
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Vieques East
VE-PI-6

Final Surface Soil Raw Analytical Data
March 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEP6-SO04

VEP6-SS04-0H-0309

03/05/09

VEP6-SO05

VEP6-SS05-01-0309

03/11/09

VEP6-SO06

VEP6-SS06-01-0309

03/11/09

VEP6-SO07

VEP6-SS07-01-0309

03/05/09

4-Nitrophenol NA NA NA 1,000 UJ
Acenaphthene NA NA NA 22 U
Acenaphthylene NA NA NA 22 U
Acetophenone NA NA NA 580 U
Anthracene NA NA NA 22 U
Atrazine NA NA NA 360 U
Benzaldehyde NA NA NA 390 UJ
Benzo(a)anthracene NA NA NA 2.7 J
Benzo(a)pyrene NA NA NA 22 U
Benzo(b)fluoranthene NA NA NA 22 UJ
Benzo(g,h,i)perylene NA NA NA 22 U
Benzo(k)fluoranthene NA NA NA 22 U
bis(2-Chloroethoxy)methane NA NA NA 360 U
bis(2-Chloroethyl)ether NA NA NA 360 U
bis(2-Ethylhexyl)phthalate NA NA NA 110 UJ
Butylbenzylphthalate NA NA NA 360 U
Caprolactam NA NA NA 470 U
Carbazole NA NA NA 22 U
Chrysene NA NA NA 4.4 J
Dibenz(a,h)anthracene NA NA NA 22 U
Dibenzofuran NA NA NA 360 U
Diethylphthalate NA NA NA 360 U
Dimethyl phthalate NA NA NA 360 U
Di-n-butylphthalate NA NA NA 110 U
Di-n-octylphthalate NA NA NA 690 U
Fluoranthene NA NA NA 3.2 J
Fluorene NA NA NA 22 U
Hexachlorobenzene NA NA NA 110 U
Hexachlorobutadiene NA NA NA 360 UJ
Hexachlorocyclopentadiene NA NA NA 360 U
Hexachloroethane NA NA NA 110 U
Indeno(1,2,3-cd)pyrene NA NA NA 22 UJ
Isophorone NA NA NA 360 U
Naphthalene NA NA NA 22 U
n-Nitroso-di-n-propylamine NA NA NA 360 U
n-Nitrosodiphenylamine NA NA NA 720 U
Nitrobenzene NA NA NA 360 UJ
Pentachlorophenol NA NA NA 110 UJ
Phenanthrene NA NA NA 22 U
Phenol NA NA NA 510 U
Pyrene NA NA NA 5.2 J

Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor-1016 20 U 19 U 18 U NA
Aroclor-1221 34 U 34 U 32 U NA
Aroclor-1232 23 U 23 U 21 U NA
Aroclor-1242 20 U 19 U 18 U NA
Aroclor-1248 33 U 33 U 31 U NA
Aroclor-1254 24 U 24 U 22 U NA
Aroclor-1260 20 U 19 U 18 U NA

Total Metals (MG/KG)
Aluminum NA NA NA 12,200
Antimony NA NA NA 0.39 J
Arsenic NA NA NA 0.74
Barium NA NA NA 77.8
Beryllium NA NA NA 0.18
Cadmium NA NA NA 0.48
Calcium NA NA NA 7,430
Chromium NA NA NA 4.6
Cobalt NA NA NA 5.2
Copper NA NA NA 27.6
Cyanide NA NA NA 0.66 U
Iron NA NA NA 12,500
Lead NA NA NA 10.5
Magnesium NA NA NA 1,630
Manganese NA NA NA 466
Mercury NA NA NA 0.02 J
Nickel NA NA NA 2
Potassium NA NA NA 822
Selenium NA NA NA 0.53 U
Silver NA NA NA 0.11 U
Sodium NA NA NA 133
Thallium NA NA NA 0.11 U
Vanadium NA NA NA 31.3
Zinc NA NA NA 30.2

Wet Chemistry
pH (PH) NA NA NA 6.7
Total organic carbon (TOC) (UG/G) NA NA NA 13,000

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - Not detected or not detected significantly greater than that
in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-PI-6

Final Subsurface Soil Raw Analytical Data
March 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane NA NA NA 6 U 6 U
1,1,2,2-Tetrachloroethane NA NA NA 5 U 5 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) NA NA NA 6 U 6 U
1,1,2-Trichloroethane NA NA NA 5 U 5 U
1,1-Dichloroethane NA NA NA 6 U 6 U
1,1-Dichloroethene NA NA NA 5 U 5 U
1,2,3-Trichlorobenzene NA NA NA 5 U 5 U
1,2,4-Trichlorobenzene NA NA NA 5 U 5 U
1,2-Dibromo-3-chloropropane NA NA NA 7 U 7 U
1,2-Dibromoethane NA NA NA 6 U 6 U
1,2-Dichlorobenzene NA NA NA 5 U 5 U
1,2-Dichloroethane NA NA NA 5 U 5 U
1,2-Dichloropropane NA NA NA 5 U 5 U
1,3-Dichlorobenzene NA NA NA 5 U 5 U
1,4-Dichlorobenzene NA NA NA 5 U 5 U
2-Butanone NA NA NA 30 U 28 U
2-Hexanone NA NA NA 26 U 24 U
4-Methyl-2-pentanone NA NA NA 30 U 28 U
Acetone NA NA NA 34 R 32 R
Benzene NA NA NA 5 U 5 U
Bromochloromethane NA NA NA 6 U 6 U
Bromodichloromethane NA NA NA 5 U 5 U
Bromoform NA NA NA 5 UJ 5 UJ
Bromomethane NA NA NA 10 U 10 U
Carbon disulfide NA NA NA 6 U 6 U
Carbon tetrachloride NA NA NA 5 U 5 U
Chlorobenzene NA NA NA 5 U 5 U
Chloroethane NA NA NA 10 U 10 U
Chloroform NA NA NA 6 U 6 U
Chloromethane NA NA NA 10 U 10 U
cis-1,2-Dichloroethene NA NA NA 7 U 7 U
cis-1,3-Dichloropropene NA NA NA 5 U 5 U
Cyclohexane NA NA NA 5 U 5 U
Dibromochloromethane NA NA NA 5 UJ 5 UJ
Dichlorodifluoromethane (Freon-12) NA NA NA 10 U 10 U
Ethylbenzene NA NA NA 5 U 5 U
Isopropylbenzene NA NA NA 5 U 5 U
m- and p-Xylene NA NA NA 11 U 11 U
Methyl acetate NA NA NA 15 U 14 U
Methylcyclohexane NA NA NA 5 U 5 U
Methylene chloride NA NA NA 26 U 24 U
Methyl-tert-butyl ether (MTBE) NA NA NA 9 U 9 U
o-Xylene NA NA NA 5 U 5 U
Styrene NA NA NA 5 U 5 U
Tetrachloroethene NA NA NA 6 U 6 U
Toluene NA NA NA 5 U 5 U
trans-1,2-Dichloroethene NA NA NA 7 U 7 U
trans-1,3-Dichloropropene NA NA NA 7 U 7 U
Trichloroethene NA NA NA 6 U 6 U
Trichlorofluoromethane(Freon-11) NA NA NA 10 U 10 U
Vinyl chloride NA NA NA 10 U 10 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl NA NA NA 360 U 360 U
1,2,4,5-Tetrachlorobenzene NA NA NA 440 U 440 U
1,4-Dioxane NA NA NA 180 U 180 U
2,2'-Oxybis(1-chloropropane) NA NA NA 360 U 360 U
2,3,4,6-Tetrachlorophenol NA NA NA 460 U 450 U
2,4,5-Trichlorophenol NA NA NA 890 U 880 U
2,4,6-Trichlorophenol NA NA NA 510 U 500 U
2,4-Dichlorophenol NA NA NA 490 UJ 480 UJ
2,4-Dimethylphenol NA NA NA 540 UJ 530 UJ
2,4-Dinitrophenol NA NA NA 1,200 U 1,200 U
2,4-Dinitrotoluene NA NA NA 360 U 360 U
2,6-Dinitrotoluene NA NA NA 360 U 360 U
2-Chloronaphthalene NA NA NA 22 U 22 U
2-Chlorophenol NA NA NA 540 U 530 U
2-Methylnaphthalene NA NA NA 22 U 22 U
2-Methylphenol NA NA NA 650 U 650 U
2-Nitroaniline NA NA NA 890 U 880 U
2-Nitrophenol NA NA NA 540 U 540 U
3- and 4-Methylphenol NA NA NA 610 U 600 U
3,3'-Dichlorobenzidine NA NA NA 370 UJ 370 UJ
3-Nitroaniline NA NA NA 890 U 880 U
4,6-Dinitro-2-methylphenol NA NA NA 1,100 U 1,100 U
4-Bromophenyl-phenylether NA NA NA 360 U 360 U
4-Chloro-3-methylphenol NA NA NA 540 U 540 U
4-Chloroaniline NA NA NA 390 U 380 U
4-Chlorophenyl-phenylether NA NA NA 360 UJ 360 UJ

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result
U - Not detected or not detected significantly greater than that
in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram
PCT - Percent
PH - pH units
UG/G - Micrograms per gram
UG/KG - Micrograms per kilogram

03/05/09

VEP6-SB07P-46-0309

03/05/09

VEP6-SO05 VEP6-SO07

VEP6-SB05-46-0309

03/11/09

VEP6-SB05P-46-0309

03/11/09

VEP6-SO06

VEP6-SB06-46-0309

03/11/09

VEP6-SB07-46-0309
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Vieques East
VE-PI-6

Final Subsurface Soil Raw Analytical Data
March 2009

Station ID
Sample ID
Sample Date

Chemical Name

03/05/09

VEP6-SB07P-46-0309

03/05/09

VEP6-SO05 VEP6-SO07

VEP6-SB05-46-0309

03/11/09

VEP6-SB05P-46-0309

03/11/09

VEP6-SO06

VEP6-SB06-46-0309

03/11/09

VEP6-SB07-46-0309

4-Nitroaniline NA NA NA 890 U 880 U
4-Nitrophenol NA NA NA 1,000 UJ 1,000 UJ
Acenaphthene NA NA NA 22 U 22 U
Acenaphthylene NA NA NA 22 U 22 U
Acetophenone NA NA NA 580 U 580 U
Anthracene NA NA NA 22 U 22 U
Atrazine NA NA NA 360 U 360 U
Benzaldehyde NA NA NA 390 UJ 390 UJ
Benzo(a)anthracene NA NA NA 22 U 22 U
Benzo(a)pyrene NA NA NA 22 U 22 U
Benzo(b)fluoranthene NA NA NA 22 UJ 22 UJ
Benzo(g,h,i)perylene NA NA NA 22 U 22 U
Benzo(k)fluoranthene NA NA NA 22 U 22 U
bis(2-Chloroethoxy)methane NA NA NA 360 U 360 U
bis(2-Chloroethyl)ether NA NA NA 360 U 360 U
bis(2-Ethylhexyl)phthalate NA NA NA 110 UJ 110 UJ
Butylbenzylphthalate NA NA NA 360 U 360 U
Caprolactam NA NA NA 470 U 460 U
Carbazole NA NA NA 22 U 22 U
Chrysene NA NA NA 22 U 22 U
Dibenz(a,h)anthracene NA NA NA 22 U 22 U
Dibenzofuran NA NA NA 360 U 360 U
Diethylphthalate NA NA NA 360 U 360 U
Dimethyl phthalate NA NA NA 360 U 360 U
Di-n-butylphthalate NA NA NA 110 U 22 J
Di-n-octylphthalate NA NA NA 690 UJ 680 UJ
Fluoranthene NA NA NA 22 U 22 U
Fluorene NA NA NA 22 U 22 U
Hexachlorobenzene NA NA NA 110 U 110 U
Hexachlorobutadiene NA NA NA 360 UJ 360 UJ
Hexachlorocyclopentadiene NA NA NA 360 U 360 U
Hexachloroethane NA NA NA 110 U 110 U
Indeno(1,2,3-cd)pyrene NA NA NA 22 UJ 22 UJ
Isophorone NA NA NA 360 U 360 U
Naphthalene NA NA NA 22 U 22 U
n-Nitroso-di-n-propylamine NA NA NA 360 U 360 U
n-Nitrosodiphenylamine NA NA NA 720 U 710 U
Nitrobenzene NA NA NA 360 UJ 360 UJ
Pentachlorophenol NA NA NA 110 UJ 110 UJ
Phenanthrene NA NA NA 22 U 22 U
Phenol NA NA NA 510 U 500 U
Pyrene NA NA NA 22 U 22 U

Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor-1016 19 U 19 U 20 U NA NA
Aroclor-1221 33 U 33 U 34 U NA NA
Aroclor-1232 22 U 22 U 23 U NA NA
Aroclor-1242 19 U 19 U 20 U NA NA
Aroclor-1248 32 U 32 U 33 U NA NA
Aroclor-1254 23 U 23 U 24 U NA NA
Aroclor-1260 19 U 19 U 20 U NA NA

Total Metals (MG/KG)
Aluminum NA NA NA 14,200 13,900
Antimony NA NA NA 0.077 UJ 0.086 UJ
Arsenic NA NA NA 0.62 0.56
Barium NA NA NA 147 124
Beryllium NA NA NA 0.2 0.2
Cadmium NA NA NA 0.077 U 0.086 U
Calcium NA NA NA 2,000 2,000
Chromium NA NA NA 3.7 3.7
Cobalt NA NA NA 4.8 4.2
Copper NA NA NA 43.9 40.9
Cyanide NA NA NA 0.66 U 0.66 U
Iron NA NA NA 16,000 15,000
Lead NA NA NA 1.3 1.2
Magnesium NA NA NA 1,920 1,860
Manganese NA NA NA 453 390
Mercury NA NA NA 0.03 U 0.03 U
Nickel NA NA NA 1.7 1.5
Potassium NA NA NA 719 727
Selenium NA NA NA 0.39 U 0.43 U
Silver NA NA NA 0.077 U 0.086 U
Sodium NA NA NA 178 169
Thallium NA NA NA 0.077 U 0.086 U
Vanadium NA NA NA 54.7 47.5
Zinc NA NA NA 14.4 13.7

Wet Chemistry
pH (PH) NA NA NA 7 NA
Total organic carbon (TOC) (UG/G) NA NA NA 640 NA

Notes:

Shading indicates detections

NA - Not analyzed
J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result
U - Not detected or not detected significantly greater than that
in an associated blank.
UJ - Analyte not detected, quantitation limit may be 
inaccurate
MG/KG - Milligrams per kilogram
PCT - Percent
PH - pH units
UG/G - Micrograms per gram
UG/KG - Micrograms per kilogram
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Vieques East
VE-PI-7

Final Surface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 8 U 7 U 7 U 8 U 8 U 7 U 9 U 7 U 9 U 8 U 8 U 9 U
1,1,2,2-Tetrachloroethane 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 8 U 7 U 7 U 8 U 8 U 7 U 9 U 7 U 9 U 8 U 8 U 9 U
1,1,2-Trichloroethane 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
1,1-Dichloroethane 8 U 7 U 7 U 8 U 8 U 7 U 9 U 7 U 9 U 8 U 8 U 9 U
1,1-Dichloroethene 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
1,2,3-Trichlorobenzene 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 UJ 6 U 7 U
1,2,4-Trichlorobenzene 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 UJ 6 U 7 U
1,2-Dibromo-3-chloropropane 9 U 8 U 8 U 10 U 10 U 8 U 10 U 9 U 11 U 9 UJ 9 U 10 U
1,2-Dibromoethane 8 U 7 U 7 U 8 U 8 U 7 U 9 U 7 U 9 U 8 U 8 U 9 U
1,2-Dichlorobenzene 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
1,2-Dichloroethane 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
1,2-Dichloropropane 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
1,3-Dichlorobenzene 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
1,4-Dichlorobenzene 6 U 6 U 6 U 2 J 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
2-Butanone 38 U 35 U 35 U 39 U 40 U 35 U 42 U 36 U 45 U 38 U 37 U 42 U
2-Hexanone 32 U 30 U 30 U 34 U 35 U 30 U 36 U 31 U 39 U 32 U 32 U 36 U
4-Methyl-2-pentanone 38 U 35 U 35 U 39 U 40 U 35 U 42 U 36 U 45 U 38 U 37 U 42 U
Acetone 43 U 39 U 40 U 45 UJ 46 UJ 40 UJ 48 UJ 41 UJ 51 UJ 43 UJ 42 UJ 47 UJ
Benzene 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
Bromochloromethane 8 U 7 U 7 U 8 U 8 U 7 U 9 U 7 U 9 U 8 U 8 U 9 U
Bromodichloromethane 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
Bromoform 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
Bromomethane 13 U 12 U 12 U 14 U 14 U 12 U 14 U 12 U 16 U 13 U 13 U 14 U
Carbon disulfide 8 U 7 U 7 U 8 U 8 U 7 U 9 U 7 U 9 U 8 U 8 U 9 U
Carbon tetrachloride 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
Chlorobenzene 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
Chloroethane 13 U 12 U 12 U 14 U 14 U 12 U 14 U 12 U 16 U 13 U 13 U 14 U
Chloroform 8 U 7 U 7 U 8 U 8 U 7 U 9 U 7 U 9 U 8 U 8 U 9 U
Chloromethane 13 U 12 U 12 U 14 U 14 U 12 U 14 U 12 U 16 U 13 U 13 U 14 U
cis-1,2-Dichloroethene 9 U 8 U 8 U 10 U 10 U 8 U 10 U 9 U 11 U 9 U 9 U 10 U
cis-1,3-Dichloropropene 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
Cyclohexane 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
Dibromochloromethane 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
Dichlorodifluoromethane (Freon-12) 13 UJ 12 UJ 12 UJ 14 U 14 U 12 U 14 U 12 U 16 U 13 U 13 U 14 U
Ethylbenzene 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
Isopropylbenzene 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
m- and p-Xylene 14 U 13 U 13 U 15 U 15 U 13 U 16 U 14 U 17 U 14 U 14 U 16 U

Methyl acetate 18 U 17 U 17 U 19 U 19 U 17 U 20 U 17 U 22 U 18 UJ 18 U 20 U
Methylcyclohexane 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
Methylene chloride 32 U 30 U 30 U 34 U 35 U 30 U 36 U 31 U 39 U 32 U 32 U 36 U
Methyl-tert-butyl ether (MTBE) 12 U 11 U 11 U 12 U 12 U 11 U 13 U 11 U 14 U 12 U 12 U 13 U
o-Xylene 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
Styrene 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
Tetrachloroethene 8 U 7 U 7 U 8 U 8 U 7 U 9 U 7 U 9 U 8 U 8 U 9 U
Toluene 6 U 6 U 6 U 7 U 7 U 6 U 7 U 6 U 8 U 6 U 6 U 7 U
trans-1,2-Dichloroethene 9 U 8 U 8 U 10 U 10 U 8 U 10 U 9 U 11 U 9 U 9 U 10 U
trans-1,3-Dichloropropene 9 U 8 U 8 U 10 U 10 U 8 U 10 U 9 U 11 U 9 U 9 U 10 U
Trichloroethene 8 U 7 U 7 U 8 U 8 U 7 U 9 U 7 U 9 U 8 U 8 U 9 U
Trichlorofluoromethane(Freon-11) 13 U 12 U 12 U 14 U 14 U 12 U 14 U 12 U 16 U 13 U 13 U 14 U
Vinyl chloride 13 U 12 U 12 U 14 U 14 U 12 U 14 U 12 U 16 U 13 U 13 U 14 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in 
an associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEP7-SO26 VEP7-SO32

VEP7-SS32-0H-0409

04/22/09

VEP7-SO33

VEP7-SS33-0H-0409

04/22/09

VEP7-SO30

VEP7-SS30-0H-0409

04/21/09

VEP7-SO31

VEP7-SS31-0H-0409

04/21/09

VEP7-SO28

VEP7-SS28-0H-0409

04/21/09

VEP7-SO29

VEP7-SS29-0H-0409

04/21/09

VEP7-SS26P-0H-0409

04/21/09

VEP7-SO27

VEP7-SS27-0H-0409

04/21/09

VEP7-SS25-0H-0409

04/20/09

VEP7-SS26-0H-0409

04/21/09

VEP7-SO25VEP7-SO23

VEP7-SS23-0H-0409

04/20/09

VEP7-SO24

VEP7-SS24-0H-0409

04/20/09

Page 1 of 12



Vieques East
VE-PI-7

Final Surface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Isopropylbenzene
m- and p-Xylene

Methyl acetate
Methylcyclohexane
Methylene chloride
Methyl-tert-butyl ether (MTBE)
o-Xylene
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in 
an associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

8 U 7 U 8 U 10 U 8 U 9 U 9 U 6 U 6 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
8 U 7 U 8 U 10 U 8 U 9 U 9 U 6 U 6 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
8 U 7 U 8 U 10 U 8 U 9 U 9 U 6 U 6 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
9 U 8 U 9 U 12 U 9 U 11 U 11 U 7 U 7 U
8 U 7 U 8 U 10 U 8 U 9 U 9 U 6 U 6 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U

36 U 33 UJ 39 UJ 51 UJ 39 UJ 44 UJ 44 UJ 31 U 30 U
31 U 28 U 33 U 44 U 34 U 38 U 38 U 26 U 26 U
36 U 33 U 39 U 51 U 39 U 44 U 44 U 31 U 30 U
42 UJ 38 UJ 44 UJ 58 UJ 45 UJ 50 UJ 50 UJ 35 U 140
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
8 U 7 U 8 U 10 U 8 U 9 U 9 U 6 U 6 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U

12 U 11 U 13 U 18 U 14 U 15 U 15 U 10 UJ 10 U
8 U 7 U 8 U 10 U 8 U 9 U 9 U 6 U 6 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U

12 U 11 U 13 U 18 U 14 U 15 U 15 U 10 UJ 10 U
8 U 7 U 8 U 10 U 8 U 9 U 9 U 6 U 6 U

12 U 11 U 13 U 18 U 14 U 15 U 15 U 10 U 10 U
9 U 8 U 9 U 12 U 9 U 11 U 11 U 7 U 7 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 3 J
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U

12 U 11 U 13 U 18 U 14 U 15 U 15 U 10 U 10 UJ
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U

14 U 12 U 15 U 19 U 15 U 17 U 17 U 12 U 12 UJ

18 U 16 U 19 U 25 U 19 U 21 U 21 U 15 UJ 15 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U

31 U 28 U 33 U 44 U 34 U 38 U 38 U 26 UJ 26 U
11 U 10 U 12 U 16 U 12 U 14 U 14 U 9 U 9 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
8 U 7 U 8 U 10 U 8 U 9 U 9 U 6 U 6 UJ
6 U 6 U 7 U 9 U 7 U 8 U 8 U 5 U 5 U
9 U 8 U 9 U 12 U 9 U 11 U 11 U 7 U 7 U
9 U 8 U 9 U 12 U 9 U 11 U 11 U 7 U 7 U
8 U 7 U 8 U 10 U 8 U 9 U 9 U 6 U 6 U

12 U 11 U 13 U 18 U 14 U 15 U 15 U 10 U 10 U
12 U 11 U 13 U 18 U 14 U 15 U 15 U 10 U 10 U

VEP7-SO41

VEP7-SS41-0H-0409

04/30/09

VEP7-SO34 VEP7-SO39

VEP7-SS39-0H-0409

04/22/09

VEP7-SO40

VEP7-SS40-0H-0509

05/01/09

VEP7-SO37

VEP7-SS37-0H-0409

04/22/09

VEP7-SO38

VEP7-SS38-0H-0409

04/22/09

VEP7-SO35

VEP7-SS35-0H-0409

04/22/09

VEP7-SO36

VEP7-SS36-0H-0409

04/22/09

VEP7-SS34-0H-0409

04/22/09

VEP7-SS34P-0H-0409

04/22/09
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Vieques East
VE-PI-7

Final Surface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

VEP7-SO26 VEP7-SO32

VEP7-SS32-0H-0409

04/22/09

VEP7-SO33

VEP7-SS33-0H-0409

04/22/09

VEP7-SO30

VEP7-SS30-0H-0409

04/21/09

VEP7-SO31

VEP7-SS31-0H-0409

04/21/09

VEP7-SO28

VEP7-SS28-0H-0409

04/21/09

VEP7-SO29

VEP7-SS29-0H-0409

04/21/09

VEP7-SS26P-0H-0409

04/21/09

VEP7-SO27

VEP7-SS27-0H-0409

04/21/09

VEP7-SS25-0H-0409

04/20/09

VEP7-SS26-0H-0409

04/21/09

VEP7-SO25VEP7-SO23

VEP7-SS23-0H-0409

04/20/09

VEP7-SO24

VEP7-SS24-0H-0409

04/20/09

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
1,2,4,5-Tetrachlorobenzene 420 U 420 U 420 U 430 U 430 U 460 U 460 U 420 U 480 U 420 U 480 U 470 U
1,4-Dioxane 180 U 180 U 180 U 180 U 180 U 190 U 190 U 180 U 200 U 180 U 200 UJ 200 UJ
2,2'-Oxybis(1-chloropropane) 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
2,3,4,6-Tetrachlorophenol 430 U 430 U 430 U 440 U 440 U 470 U 480 U 440 U 500 U 440 U 500 U 490 U
2,4,5-Trichlorophenol 850 U 840 U 850 U 870 U 870 U 920 U 930 U 860 U 980 U 860 U 970 U 960 U
2,4,6-Trichlorophenol 480 U 480 U 480 U 490 U 490 U 520 U 530 U 480 U 560 U 490 U 550 U 540 U
2,4-Dichlorophenol 460 U 460 U 460 U 480 U 480 U 510 U 510 U 470 U 540 U 470 U 530 U 520 U
2,4-Dimethylphenol 510 U 510 U 510 U 520 U 520 U 560 U 560 U 520 U 590 U 520 U 590 U 580 U
2,4-Dinitrophenol 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,300 U 1,300 U 1,200 U 1,400 U 1,200 U 1,300 UJ 1,300 UJ
2,4-Dinitrotoluene 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
2,6-Dinitrotoluene 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
2-Chloronaphthalene 21 UJ 20 UJ 21 UJ 21 UJ 21 UJ 22 UJ 23 UJ 21 UJ 24 UJ 21 UJ 24 UJ 23 UJ
2-Chlorophenol 510 U 510 U 510 U 520 U 520 U 550 U 560 U 510 U 590 U 520 U 580 U 570 U
2-Methylnaphthalene 21 U 20 U 21 U 21 U 21 U 4.9 J 23 U 21 U 24 U 21 U 4.9 J 3.4 J
2-Methylphenol 620 U 620 U 620 U 640 U 640 U 680 U 680 U 630 U 720 U 630 U 710 U 700 U
2-Nitroaniline 850 U 840 U 850 U 870 U 870 U 920 U 930 U 860 U 980 U 860 U 970 UJ 960 UJ
2-Nitrophenol 520 U 520 U 520 U 530 U 530 U 560 U 570 U 520 U 600 U 530 U 590 U 580 U
3- and 4-Methylphenol 580 U 580 U 580 U 600 U 600 U 630 U 640 U 580 U 670 U 590 U 670 U 650 U
3,3'-Dichlorobenzidine 350 U 350 U 350 U 360 U 360 U 380 U 390 U 360 U 410 U 360 UJ 410 U 400 U
3-Nitroaniline 850 U 840 U 850 U 870 U 870 U 920 U 930 U 860 U 980 U 860 U 970 U 960 U
4,6-Dinitro-2-methylphenol 1,000 U 1,000 U 1,000 U 1,100 U 1,100 U 1,100 U 1,100 U 1,000 U 1,200 U 1,100 U 1,200 U 1,200 U
4-Bromophenyl-phenylether 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
4-Chloro-3-methylphenol 510 U 510 U 510 U 530 U 530 U 560 U 560 U 520 U 590 U 520 U 590 U 580 U
4-Chloroaniline 370 U 370 U 370 U 380 U 380 U 400 U 400 U 370 U 430 U 380 U 420 U 420 U
4-Chlorophenyl-phenylether 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
4-Nitroaniline 850 U 840 U 850 U 870 U 870 U 920 U 930 U 860 U 980 U 860 U 970 UJ 960 UJ
4-Nitrophenol 960 U 950 U 960 U 980 U 980 U 1,000 U 1,000 U 970 U 1,100 U 970 U 1,100 U 1,100 U
Acenaphthene 21 U 20 U 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U 24 UJ 23 UJ
Acenaphthylene 7.1 J 20 UJ 21 UJ 21 U 21 U 22 UJ 23 UJ 21 UJ 24 UJ 21 UJ 24 UJ 23 UJ
Acetophenone 550 U 550 U 550 U 570 U 570 U 600 U 610 U 560 U 640 U 560 U 630 U 620 U
Anthracene 21 U 20 U 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U 24 UJ 23 UJ
Atrazine 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
Benzaldehyde 370 UJ 370 UJ 370 UJ 380 UJ 380 UJ 400 UJ 410 UJ 380 UJ 430 UJ 380 UJ 430 R 420 R
Benzo(a)anthracene 2.4 J 20 U 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U 9.3 J 7.8 J
Benzo(a)pyrene 21 U 20 U 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U 5.7 J 3.9 J
Benzo(b)fluoranthene 21 U 20 U 21 U 21 UJ 21 UJ 22 U 23 U 21 U 24 U 21 U 10 J 7.8 J
Benzo(g,h,i)perylene 4.1 J 2.7 J 21 U 21 U 21 U 4.2 J 23 U 21 U 24 U 21 U 4.8 J 3.6 J
Benzo(k)fluoranthene 21 U 20 U 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U 6.8 J 3.9 J
bis(2-Chloroethoxy)methane 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 UJ 380 UJ
bis(2-Chloroethyl)ether 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 UJ 380 UJ
bis(2-Ethylhexyl)phthalate 100 U 100 U 100 U 110 UJ 110 UJ 110 U 110 U 100 U 74 J 100 U 120 UJ 120 UJ
Butylbenzylphthalate 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
Caprolactam 450 U 440 U 450 U 460 U 460 U 490 U 490 U 450 U 520 U 450 U 510 UJ 500 UJ

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in 
an associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-PI-7

Final Surface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,4-Dioxane
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3- and 4-Methylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in 
an associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEP7-SO41

VEP7-SS41-0H-0409

04/30/09

VEP7-SO34 VEP7-SO39

VEP7-SS39-0H-0409

04/22/09

VEP7-SO40

VEP7-SS40-0H-0509

05/01/09

VEP7-SO37

VEP7-SS37-0H-0409

04/22/09

VEP7-SO38

VEP7-SS38-0H-0409

04/22/09

VEP7-SO35

VEP7-SS35-0H-0409

04/22/09

VEP7-SO36

VEP7-SS36-0H-0409

04/22/09

VEP7-SS34-0H-0409

04/22/09

VEP7-SS34P-0H-0409

04/22/09

380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
470 U 430 U 430 U 460 U 510 U 460 U 510 U 450 U 420 U
200 UJ 180 UJ 180 UJ 200 UJ 220 UJ 190 UJ 210 UJ 190 UJ 180 UJ
380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
490 U 440 U 450 U 480 U 530 U 480 U 520 U 460 U 440 UJ
960 U 860 U 880 U 940 U 1,000 U 930 U 1,000 U 900 U 860 UJ
540 U 490 U 500 U 530 U 590 U 530 U 580 U 510 U 490 UJ
520 U 470 U 480 U 520 U 570 U 510 U 560 U 500 U 470 UJ
580 U 520 U 530 U 570 U 630 U 560 U 620 U 540 U 520 UJ

1,300 UJ 1,200 U 1,200 U 1,300 U 1,400 U 1,300 U 1,400 U 1,200 U 1,200 UJ
380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
23 UJ 21 UJ 21 UJ 23 UJ 25 UJ 23 UJ 25 UJ 22 UJ 21 UJ

570 U 520 U 530 U 560 U 620 U 560 U 620 U 540 U 520 UJ
3.8 J 5.3 J 6.6 J 23 UJ 25 UJ 23 UJ 25 UJ 22 UJ 21 UJ
700 U 630 U 640 U 690 U 760 U 680 U 750 U 660 U 630 UJ
960 UJ 860 U 880 U 940 U 1,000 U 930 U 1,000 U 900 U 860 U
580 U 530 U 540 U 580 U 630 U 570 U 630 U 550 U 520 UJ
650 U 590 U 600 U 640 U 710 U 640 U 700 U 620 U 590 UJ
400 U 360 U 370 U 390 U 430 U 390 U 430 U 380 U 360 U
960 U 860 U 880 U 940 U 1,000 U 930 U 1,000 U 900 U 860 U

1,200 U 1,100 U 1,100 U 1,200 U 1,300 U 1,100 U 1,300 U 1,100 U 1,000 UJ
380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 UJ 340 UJ
580 U 520 U 530 U 570 U 630 U 560 U 620 U 550 U 520 UJ
420 U 380 U 380 U 410 U 450 U 400 U 450 U 390 U 370 U
380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
960 UJ 860 U 880 U 940 U 1,000 U 930 U 1,000 U 900 U 860 U

1,100 U 980 U 1,000 U 1,100 U 1,200 U 1,000 U 1,200 U 1,000 UJ 970 UJ
23 UJ 21 UJ 21 UJ 23 UJ 25 UJ 23 UJ 25 UJ 22 UJ 21 UJ
23 UJ 21 UJ 21 UJ 23 UJ 25 UJ 23 UJ 25 UJ 17 J 21 UJ

620 U 560 U 570 U 610 U 680 U 600 U 670 U 590 U 560 U
23 UJ 21 UJ 1.7 J 23 UJ 25 UJ 23 UJ 25 UJ 18 J 21 UJ

380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
420 R 380 UJ 390 UJ 410 UJ 460 UJ 410 UJ 450 UJ 400 UJ 380 UJ
7.7 J 7.3 J 11 J 12 J 8.1 J 11 J 25 UJ 78 J 21 UJ
23 UJ 21 UJ 12 J 9.4 J 25 UJ 7.1 J 25 UJ 180 J 21 UJ

8.6 J 7.3 J 21 J 17 J 7.5 J 12 J 25 UJ 340 J 21 UJ
2.8 J 2.8 J 8.5 J 6.3 J 2.8 J 4.9 J 25 UJ 240 J 21 UJ
23 UJ 3.7 J 9.5 J 8.3 J 25 UJ 8.4 J 25 UJ 170 J 21 UJ

380 UJ 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
380 UJ 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
120 UJ 100 UJ 110 UJ 110 UJ 130 UJ 110 UJ 120 UJ 110 UJ 100 UJ
380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
500 UJ 450 U 460 U 500 U 550 U 490 U 540 U 480 U 450 U

Page 4 of 12



Vieques East
VE-PI-7

Final Surface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

VEP7-SO26 VEP7-SO32

VEP7-SS32-0H-0409

04/22/09

VEP7-SO33

VEP7-SS33-0H-0409

04/22/09

VEP7-SO30

VEP7-SS30-0H-0409

04/21/09

VEP7-SO31

VEP7-SS31-0H-0409

04/21/09

VEP7-SO28

VEP7-SS28-0H-0409

04/21/09

VEP7-SO29

VEP7-SS29-0H-0409

04/21/09

VEP7-SS26P-0H-0409

04/21/09

VEP7-SO27

VEP7-SS27-0H-0409

04/21/09

VEP7-SS25-0H-0409

04/20/09

VEP7-SS26-0H-0409

04/21/09

VEP7-SO25VEP7-SO23

VEP7-SS23-0H-0409

04/20/09

VEP7-SO24

VEP7-SS24-0H-0409

04/20/09

Carbazole 21 U 20 U 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U 24 UJ 23 UJ
Chrysene 3.9 J 2.6 J 21 U 21 U 21 U 2 J 23 U 21 U 2.1 J 21 U 5.5 J 4.8 J
Dibenz(a,h)anthracene 21 U 20 U 21 U 21 UJ 21 UJ 22 U 23 U 21 U 24 U 21 U 24 UJ 23 UJ
Dibenzofuran 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
Diethylphthalate 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
Dimethyl phthalate 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
Di-n-butylphthalate 100 U 100 U 100 U 110 U 110 U 110 U 110 U 100 U 120 U 100 U 120 UJ 120 UJ
Di-n-octylphthalate 650 U 650 U 650 U 670 U 670 U 710 U 720 U 660 U 760 U 660 U 750 U 740 U
Fluoranthene 2.2 J 2.3 J 21 U 21 U 21 U 22 U 23 U 21 U 3.4 J 21 U 4.4 J 2.3 J
Fluorene 21 UJ 20 UJ 21 UJ 21 U 21 U 22 UJ 23 UJ 21 UJ 24 UJ 6.5 J 24 UJ 23 UJ
Hexachlorobenzene 100 UJ 100 UJ 100 UJ 110 U 110 U 110 UJ 110 UJ 100 UJ 120 UJ 100 UJ 120 UJ 120 UJ
Hexachlorobutadiene 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
Hexachlorocyclopentadiene 340 UJ 340 UJ 340 UJ 350 UJ 350 UJ 370 UJ 380 UJ 340 UJ 390 UJ 350 U 390 U 380 U
Hexachloroethane 100 U 100 U 100 U 110 U 110 U 110 U 110 U 100 U 120 U 100 U 120 UJ 120 UJ
Indeno(1,2,3-cd)pyrene 10 J 8.1 J 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U 5.2 J 3.5 J
Isophorone 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
Naphthalene 21 U 20 U 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U 24 UJ 23 UJ
n-Nitroso-di-n-propylamine 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
n-Nitrosodiphenylamine 680 U 680 U 680 U 700 U 700 U 740 U 750 U 690 U 780 U 690 U 780 U 760 U
Nitrobenzene 340 U 340 U 340 U 350 U 350 U 370 U 380 U 340 U 390 U 350 U 390 U 380 U
Pentachlorophenol 100 U 100 U 100 U 110 U 110 U 110 U 110 U 100 U 120 U 100 U 120 R 120 R
Phenanthrene 21 U 20 U 21 U 21 U 21 U 22 U 23 U 21 U 24 U 21 U 4.8 J 9.1 J
Phenol 480 U 480 U 480 U 500 U 500 U 530 U 530 U 490 U 560 U 490 U 560 UJ 540 UJ
Pyrene 2.7 J 2.6 J 21 U 21 U 21 U 2.6 J 23 U 21 U 3.5 J 21 U 4.4 J 2.7 J

Total Metals (MG/KG)
Aluminum 16,500 16,000 15,300 14,400 12,000 13,100 19,700 13,700 19,800 14,700 18,500 15,800
Antimony 0.086 U 0.13 0.093 U 0.1 U 0.091 U 0.095 U 0.092 U 0.098 U 0.12 U 0.089 U 0.11 U 0.1 U
Arsenic 0.86 0.87 0.51 0.71 0.59 0.92 0.33 J 1.4 2.7 1.7 2 1.3
Barium 97.8 96.8 96.3 126 J 91.6 J 95.3 256 73.5 70.8 62.3 81.1 77
Beryllium 0.2 0.2 0.17 0.25 0.2 0.2 0.29 0.21 0.3 0.22 0.26 0.18
Cadmium 0.086 U 0.084 U 0.093 U 0.1 U 0.091 U 0.095 U 0.092 U 0.098 U 0.12 U 0.089 U 0.11 U 0.1 U
Calcium 9,500 6,620 6,600 4,110 3,680 4,660 4,110 6,500 11,200 8,150 10,800 7,900
Chromium 8.6 7.7 6.3 10.1 9 6.7 5.9 10.1 14.2 11.4 23.8 15.1
Cobalt 10.3 10.4 9.3 10.5 7.8 8.4 15.9 8.6 12.4 9.2 12 10.1
Copper 51 59.8 52.6 43.6 36.3 45.6 42.4 43.9 66.4 49.2 52.1 50.7
Cyanide 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U 0.73 U 0.73 U 0.66 U 0.79 U 0.66 U 0.79 U 0.79 U
Iron 23,800 22,300 20,400 24,800 J 17,700 J 18,900 21,800 20,200 27,300 21,300 26,000 23,200
Lead 2.3 3.5 2.4 2.2 1.9 2.1 2.1 2.3 3.3 2 3 12.2
Magnesium 5,780 J 5,570 J 4,830 J 2,810 J 2,170 J 3,460 J 2,880 J 5,170 J 8,550 J 6,070 J 8,960 J 7,650 J
Manganese 632 645 614 699 J 512 J 647 1,990 498 622 486 624 546
Mercury 0.01 J 0.02 J 0.01 J 0.02 J 0.032 U 0.02 J 0.01 J 0.01 J 0.035 U 0.033 U 0.036 U 0.037 U
Nickel 5.5 4.7 3.8 5.2 4.6 3.8 4.8 7 10 6.4 13.7 8.8
Potassium 2,560 J 1,740 J 1,700 J 1,320 J 896 J 1,060 J 1,270 J 1,170 J 1,120 J 726 J 1,200 J 1,220 J
Selenium 0.43 U 0.42 U 0.46 U 0.5 U 0.46 U 0.47 U 0.46 U 0.49 U 0.58 U 0.44 U 0.55 U 0.33 U
Silver 0.086 U 0.084 U 0.01 J 0.1 U 0.091 U 0.095 U 0.092 U 0.098 U 0.12 U 0.089 U 0.11 U 0.1 U
Sodium 326 232 256 190 169 183 227 197 391 270 330 286
Thallium 0.086 U 0.084 U 0.093 U 0.1 U 0.091 U 0.095 U 0.092 U 0.098 U 0.12 U 0.089 U 0.11 U 0.1 U
Vanadium 76.1 70.4 60.4 80.1 J 56.3 J 53.8 62.5 62.8 84.5 67.3 79.2 69
Zinc 31.6 33.3 28.7 18.1 J 13 J 25 17.7 20.5 32.4 21.5 38.7 34.7

Wet Chemistry
pH (PH) 8.1 NA NA NA NA NA NA NA NA NA NA NA
Total organic carbon (TOC) (UG/G) 23,000 NA NA NA NA NA NA NA NA NA NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in 
an associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-PI-7

Final Surface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Total Metals (MG/KG)
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Wet Chemistry
pH (PH)
Total organic carbon (TOC) (UG/G)

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in 
an associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEP7-SO41

VEP7-SS41-0H-0409

04/30/09

VEP7-SO34 VEP7-SO39

VEP7-SS39-0H-0409

04/22/09

VEP7-SO40

VEP7-SS40-0H-0509

05/01/09

VEP7-SO37

VEP7-SS37-0H-0409

04/22/09

VEP7-SO38

VEP7-SS38-0H-0409

04/22/09

VEP7-SO35

VEP7-SS35-0H-0409

04/22/09

VEP7-SO36

VEP7-SS36-0H-0409

04/22/09

VEP7-SS34-0H-0409

04/22/09

VEP7-SS34P-0H-0409

04/22/09

23 UJ 21 UJ 21 UJ 23 UJ 25 UJ 23 UJ 25 UJ 4 J 21 UJ
3.5 J 4.4 J 10 J 8.6 J 3.5 J 7.7 J 25 UJ 180 J 21 UJ
23 UJ 21 UJ 21 UJ 23 UJ 25 UJ 6.7 J 25 UJ 57 J 21 UJ

380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
120 UJ 100 UJ 110 UJ 110 UJ 130 UJ 110 UJ 120 UJ 110 UJ 100 UJ
740 U 670 U 680 U 730 U 800 U 720 U 790 U 700 U 660 U
2.6 J 3.7 J 4.4 J 8 J 2.8 J 8.5 J 25 UJ 73 J 21 UJ
23 UJ 21 UJ 21 UJ 23 UJ 25 UJ 23 UJ 25 UJ 22 UJ 21 UJ

120 UJ 100 UJ 110 UJ 110 UJ 130 UJ 110 UJ 120 UJ 110 UJ 100 UJ
380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
380 U 350 UJ 350 UJ 380 UJ 420 UJ 370 UJ 410 UJ 360 U 340 U
120 UJ 100 UJ 110 UJ 110 UJ 130 UJ 110 UJ 120 UJ 110 UJ 100 UJ
3.7 J 3.2 J 7.3 J 6.5 J 3.3 J 5.8 J 25 UJ 210 J 3 J
380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
23 UJ 21 UJ 21 UJ 23 UJ 25 UJ 23 UJ 25 UJ 22 UJ 21 UJ

380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
760 U 690 U 700 U 750 U 830 U 740 U 820 U 720 UJ 690 UJ
380 U 350 U 350 U 380 U 420 U 370 U 410 U 360 U 340 U
120 R 100 R 110 R 110 R 130 R 110 R 120 R 34 J 100 R
4.2 J 3.8 J 4.4 J 4.8 J 25 UJ 4.1 J 25 UJ 22 U 21 UJ
540 UJ 490 U 500 U 540 U 590 U 530 U 580 U 520 U 490 UJ
23 UJ 3.1 J 5.7 J 6.4 J 3 J 6.1 J 25 UJ 75 J 21 UJ

12,200 11,400 11,700 11,300 13,600 12,200 21,100 15,800 14,200
0.11 U 0.092 U 0.089 U 0.088 U 0.094 U 0.1 U 0.12 0.08 J 0.12 J
0.72 0.82 0.61 2 0.64 0.52 U 1.6 0.5 U 8.3

68 61.8 63.1 60.3 74.6 50.9 220 185 103
0.13 0.12 0.13 0.12 0.15 0.11 0.26 0.25 0.18
0.11 U 0.092 U 0.089 U 0.088 U 0.094 U 0.1 U 0.12 U 0.1 U 0.1 U

7,000 6,370 5,340 6,300 5,730 5,910 4,670 3,690 3,670
9.2 9.5 7.5 11.6 10.5 19 11.6 8.6 12.4
7.5 7.6 8 7.8 8.7 7.8 11.1 9.4 10.4

47.1 41.9 40.6 43.8 41.6 38.9 175 51.6 55.9
0.73 U 0.66 U 0.73 U 0.73 U 0.79 U 0.73 U 0.79 U 0.66 U 0.66 U

21,200 21,100 20,800 28,600 24,500 30,300 44,200 27,800 38,900
2.5 2.4 3.8 3.2 3.7 1.9 50.5 2 5

4,920 J 4,990 J 4,950 J 5,060 J 5,530 J 5,890 J 4,410 J 4,060 4,620
434 433 462 471 515 438 744 748 683

0.038 U 0.031 U 0.032 U 0.035 U 0.04 U 0.033 U 0.03 J 0.02 J 0.035 U
5.1 5 4.2 6.6 5.8 7.6 12.8 3.3 5.4

1,070 J 1,010 J 1,230 J 1,120 J 1,390 J 1,080 J 2,790 J 1,600 J 1,740 J
0.54 U 0.46 U 0.45 U 0.44 U 0.47 U 0.52 U 0.59 U 0.5 U 0.5 UJ
0.11 U 0.092 U 0.089 U 0.088 U 0.094 U 0.04 J 0.18 0.1 U 0.1 U
229 258 214 196 254 405 205 J 136 154

0.11 U 0.092 U 0.089 U 0.088 U 0.094 U 0.1 U 0.12 U 0.1 U 0.1 U
65.8 64.6 59.7 64.4 80.9 113 61.5 88.4 82.6

26 25.2 30.8 27.8 35 25.5 138 23.2 56.6

NA NA 7.4 NA NA NA NA NA NA
NA NA 12,000 NA NA NA NA NA NA
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Vieques East
VE-PI-7

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 5 U 5 U 6 U NA 5 U NA 5 U NA NA 5 U 5 U 5 UJ 6 U 8 U
1,1,2,2-Tetrachloroethane 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 5 U 5 U 6 U NA 5 U NA 5 U NA NA 5 U 5 U 5 UJ 6 U 8 U
1,1,2-Trichloroethane 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
1,1-Dichloroethane 5 U 5 U 6 U NA 5 U NA 5 U NA NA 5 U 5 U 5 UJ 6 U 8 U
1,1-Dichloroethene 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 UJ 5 U 6 U
1,2,3-Trichlorobenzene 4 U 4 U 5 U NA 4 UJ NA 4 UJ NA NA 4 UJ 4 UJ 4 R 5 U 6 U
1,2,4-Trichlorobenzene 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
1,2-Dibromo-3-chloropropane 6 U 6 U 7 U NA 5 U NA 6 U NA NA 6 U 6 U 6 R 6 U 9 U
1,2-Dibromoethane 5 U 5 U 6 U NA 5 U NA 5 U NA NA 5 U 5 U 5 R 6 U 8 U
1,2-Dichlorobenzene 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
1,2-Dichloroethane 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
1,2-Dichloropropane 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
1,3-Dichlorobenzene 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
1,4-Dichlorobenzene 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
2-Butanone 26 UJ 26 UJ 30 U NA 23 U NA 26 U NA NA 26 U 25 U 26 UJ 27 U 38 U
2-Hexanone 22 U 22 U 26 U NA 20 U NA 22 U NA NA 23 U 21 U 22 R 23 U 33 U
4-Methyl-2-pentanone 26 U 26 U 30 U NA 23 U NA 26 U NA NA 26 U 25 U 26 R 27 U 38 U
Acetone 29 UJ 29 U 22 J NA 26 U NA 29 U NA NA 30 U 28 U 29 UJ 31 U 43 U
Benzene 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 UJ 5 U 6 U
Bromochloromethane 5 U 5 U 6 U NA 5 U NA 5 U NA NA 5 U 5 U 5 R 6 U 8 U
Bromodichloromethane 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 UJ 5 U 6 U
Bromoform 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
Bromomethane 9 U 9 U 10 U NA 8 U NA 9 U NA NA 9 U 8 U 9 UJ 9 U 13 U
Carbon disulfide 5 U 5 U 6 U NA 5 U NA 5 U NA NA 5 U 5 U 5 UJ 6 U 8 U
Carbon tetrachloride 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 UJ 5 U 6 U
Chlorobenzene 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
Chloroethane 9 U 9 U 10 U NA 8 U NA 9 U NA NA 9 U 8 U 9 UJ 9 U 13 U
Chloroform 5 U 5 U 6 U NA 5 U NA 5 U NA NA 5 U 5 U 5 UJ 6 U 8 U
Chloromethane 9 U 9 U 10 U NA 8 U NA 9 U NA NA 9 UJ 8 U 9 UJ 9 U 13 U
cis-1,2-Dichloroethene 6 U 6 U 7 U NA 5 U NA 6 U NA NA 6 U 6 U 6 UJ 6 U 9 U
cis-1,3-Dichloropropene 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
Cyclohexane 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 UJ 5 U 6 U
Dibromochloromethane 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
Dichlorodifluoromethane (Freon-12) 9 U 9 U 10 UJ NA 8 U NA 9 U NA NA 9 UJ 8 U 9 UJ 9 UJ 13 UJ
Ethylbenzene 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
Isopropylbenzene 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
m- and p-Xylene 10 U 10 U 12 UJ NA 9 U NA 10 U NA NA 10 U 9 U 10 R 10 UJ 14 UJ
Methyl acetate 12 U 12 U 15 U NA 11 U NA 12 U NA NA 13 U 12 U 12 R 13 U 18 U
Methylcyclohexane 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
Methylene chloride 22 U 22 U 26 U NA 20 U NA 22 U NA NA 23 U 21 U 22 U 23 U 33 U
Methyl-tert-butyl ether (MTBE) 8 U 8 U 9 U NA 7 U NA 8 U NA NA 8 U 8 U 8 UJ 8 U 12 U
o-Xylene 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
Styrene 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
Tetrachloroethene 5 U 5 U 6 UJ NA 5 U NA 5 U NA NA 5 U 5 U 5 R 6 UJ 8 UJ
Toluene 4 U 4 U 5 U NA 4 U NA 4 U NA NA 4 U 4 U 4 R 5 U 6 U
trans-1,2-Dichloroethene 6 U 6 U 7 U NA 5 U NA 6 U NA NA 6 U 6 U 6 UJ 6 U 9 U
trans-1,3-Dichloropropene 6 U 6 U 7 U NA 5 U NA 6 U NA NA 6 U 6 U 6 R 6 U 9 U
Trichloroethene 5 U 5 U 6 U NA 5 U NA 5 U NA NA 5 U 5 U 5 R 6 U 8 U
Trichlorofluoromethane(Freon-11) 9 U 9 U 10 U NA 8 U NA 9 U NA NA 9 U 8 U 9 UJ 9 U 13 U
Vinyl chloride 9 U 9 U 10 U NA 8 U NA 9 U NA NA 9 U 8 U 9 UJ 9 U 13 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
1,2,4,5-Tetrachlorobenzene 440 U 460 U 460 U 470 U NA 490 U NA 440 U 440 U NA NA 430 U 430 U 440 U
1,4-Dioxane 180 UJ 190 UJ 190 UJ 200 UJ NA 200 UJ NA 180 UJ 180 UJ NA NA 180 UJ 180 UJ 180 UJ
2,2'-Oxybis(1-chloropropane) 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
2,3,4,6-Tetrachlorophenol 460 U 480 U 470 U 490 U NA 510 U NA 460 U 450 U NA NA 440 U 440 U 450 U
2,4,5-Trichlorophenol 890 U 940 U 920 U 950 U NA 990 U NA 890 U 890 U NA NA 860 U 860 U 880 U
2,4,6-Trichlorophenol 510 U 530 U 520 U 540 U NA 560 U NA 500 U 500 U NA NA 490 U 490 U 500 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

VEP7-SO23

VEP7-SB23-46-0409

04/23/09

VEP7-SO24

VEP7-SB24-46-0409

04/28/09

VEP7-SB28-24-0409

04/28/09

VEP7-SO25

VEP7-SB25-23-0409

04/28/09

VEP7-SB26-46-0409

04/28/09

VEP7-SO26 VEP7-SO27

VEP7-SB26-46-0509

05/13/09

VEP7-SB27-46-0409

04/28/09

VEP7-SB27-46-0509

05/13/09

VEP7-SO29

VEP7-SB29-46-0409

04/29/09

VEP7-SO28

VEP7-SB28P-24-0409

04/28/09

VEP7-SB28P-24-0509

05/13/09

VEP7-SB28-24-0509

05/13/09

VEP7-SO30

VEP7-SB30-45H-0409

04/29/09

VEP7-SO31

VEP7-SB31-23H-0409

04/29/09
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Vieques East
VE-PI-7

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113)
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,2-Dichloroethene
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane (Freon-12)
Ethylbenzene
Isopropylbenzene
m- and p-Xylene
Methyl acetate
Methylcyclohexane
Methylene chloride
Methyl-tert-butyl ether (MTBE)
o-Xylene
Styrene
Tetrachloroethene
Toluene
trans-1,2-Dichloroethene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane(Freon-11)
Vinyl chloride

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,4-Dioxane
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

6 UJ 6 U 7 U 6 U 6 U 6 U 6 U 7 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
6 UJ 6 U 7 U 6 U 6 U 6 U 6 U 7 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
6 UJ 6 U 7 U 6 U 6 U 6 U 6 U 7 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
7 UJ 7 U 8 U 7 U 7 U 7 U 7 U 8 R
6 UJ 6 U 7 U 6 U 6 U 6 U 6 U 7 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R

28 UJ 31 U 32 U 30 U 31 U 28 U 28 U 32 R
24 UJ 27 U 28 U 26 U 27 U 24 U 24 U 28 R
28 UJ 31 U 32 U 30 U 31 U 28 U 28 U 32 R

5,800 J 1,300 J 3,500 J 74 1,200 J 620 32 U 37 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
6 UJ 6 U 7 U 6 U 6 U 6 U 6 U 7 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R

10 UJ 11 UJ 11 U 10 U 11 U 10 U 10 UJ 11 R
6 UJ 6 U 7 U 6 U 6 U 6 U 6 U 7 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R

10 UJ 11 UJ 11 U 10 U 11 U 10 U 10 UJ 11 R
6 UJ 6 U 7 U 6 U 6 U 6 U 6 U 7 R

10 UJ 11 U 11 U 10 U 11 U 10 U 10 U 11 R
7 UJ 7 U 8 U 7 U 7 U 7 U 7 U 8 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R

10 UJ 11 U 11 UJ 10 UJ 11 UJ 10 UJ 10 U 11 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R

11 UJ 12 U 12 UJ 11 UJ 12 UJ 11 UJ 11 U 12 R
14 UJ 15 UJ 16 U 14 U 15 U 14 U 14 UJ 16 R

5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
24 UJ 27 UJ 28 U 26 U 27 U 24 U 24 UJ 28 R

9 UJ 10 U 10 U 9 U 10 U 9 U 9 U 10 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
6 UJ 6 U 7 UJ 6 UJ 6 UJ 6 UJ 6 U 7 R
5 UJ 5 U 6 U 5 U 5 U 5 U 5 U 6 R
7 UJ 7 U 8 U 7 U 7 U 7 U 7 U 8 R
7 UJ 7 U 8 U 7 U 7 U 7 U 7 U 8 R
6 UJ 6 U 7 U 6 U 6 U 6 U 6 U 7 R

10 UJ 11 U 11 U 10 U 11 U 10 U 10 U 11 R
10 UJ 11 U 11 U 10 U 11 U 10 U 10 U 11 R

91 J 350 U 340 U 340 U 340 U 350 U 350 U 350 U
430 U 420 U 420 U 420 U 420 U 430 U 430 U 430 U
180 UJ 180 UJ 180 UJ 180 UJ 180 UJ 180 UJ 180 UJ 180 UJ
350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
440 U 440 U 440 U 440 U 440 U 440 U 450 U 450 U
870 U 860 U 860 U 850 U 850 U 870 U 880 U 880 U
490 U 490 U 490 U 480 U 480 U 490 U 500 U 500 U

VEP7-SO32

VEP7-SB32-46-0409

04/30/09

VEP7-SO33

VEP7-SB33-24-0409

04/30/09

VEP7-SB40P-H1H-0509

VEP7-SO34

VEP7-SB34-24-0409

04/30/09

VEP7-SO35

VEP7-SB35-46-0409

04/30/09 05/01/09

VEP7-SO40VEP7-SO36

VEP7-SB40-H1H-0509

05/01/09

VEP7-SB36-23H-0409

04/30/09

VEP7-SO37

VEP7-SB37-46-0409

04/30/09
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Vieques East
VE-PI-7

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

VEP7-SO23

VEP7-SB23-46-0409

04/23/09

VEP7-SO24

VEP7-SB24-46-0409

04/28/09

VEP7-SB28-24-0409

04/28/09

VEP7-SO25

VEP7-SB25-23-0409

04/28/09

VEP7-SB26-46-0409

04/28/09

VEP7-SO26 VEP7-SO27

VEP7-SB26-46-0509

05/13/09

VEP7-SB27-46-0409

04/28/09

VEP7-SB27-46-0509

05/13/09

VEP7-SO29

VEP7-SB29-46-0409

04/29/09

VEP7-SO28

VEP7-SB28P-24-0409

04/28/09

VEP7-SB28P-24-0509

05/13/09

VEP7-SB28-24-0509

05/13/09

VEP7-SO30

VEP7-SB30-45H-0409

04/29/09

VEP7-SO31

VEP7-SB31-23H-0409

04/29/09

2,4-Dichlorophenol 490 U 510 U 510 U 520 U NA 540 U NA 490 U 490 U NA NA 470 U 470 U 480 U
2,4-Dimethylphenol 540 U 560 U 560 U 580 U NA 600 U NA 540 U 540 U NA NA 520 U 520 U 530 U
2,4-Dinitrophenol 1,200 UJ 1,300 U 1,300 U 1,300 U NA 1,400 U NA 1,200 U 1,200 U NA NA 1,200 U 1,200 U 1,200 U
2,4-Dinitrotoluene 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
2,6-Dinitrotoluene 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
2-Chloronaphthalene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ
2-Chlorophenol 540 U 560 U 560 U 570 U NA 600 U NA 540 U 530 U NA NA 520 U 520 U 530 U
2-Methylnaphthalene 3.7 J 23 UJ 22 U 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 U 21 UJ 22 U
2-Methylphenol 650 U 680 U 680 U 700 U NA 730 U NA 650 U 650 U NA NA 630 U 630 U 640 U
2-Nitroaniline 890 UJ 940 U 920 U 950 U NA 990 U NA 890 U 890 U NA NA 860 UJ 860 UJ 880 UJ
2-Nitrophenol 540 U 570 U 560 U 580 U NA 610 U NA 540 U 540 U NA NA 530 U 530 U 540 U
3- and 4-Methylphenol 610 U 640 U 630 U 650 U NA 680 U NA 610 U 610 U NA NA 590 U 590 U 600 U
3,3'-Dichlorobenzidine 370 U 390 U 390 U 400 U NA 410 U NA 370 U 370 U NA NA 360 U 360 U 370 U
3-Nitroaniline 890 U 940 U 920 U 950 U NA 990 U NA 890 U 890 U NA NA 860 U 860 U 880 U
4,6-Dinitro-2-methylphenol 1,100 U 1,200 U 1,100 U 1,200 U NA 1,200 U NA 1,100 U 1,100 U NA NA 1,100 U 1,100 U 1,100 U
4-Bromophenyl-phenylether 360 U 380 UJ 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
4-Chloro-3-methylphenol 540 U 570 U 560 U 580 U NA 600 U NA 540 U 540 U NA NA 520 U 520 U 540 U
4-Chloroaniline 390 U 410 U 400 U 410 U NA 430 U NA 390 U 390 U NA NA 380 U 380 U 380 U
4-Chlorophenyl-phenylether 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
4-Nitroaniline 890 U 940 U 920 U 950 U NA 990 U NA 890 U 890 U NA NA 860 U 860 U 880 U
4-Nitrophenol 1,000 U 1,000 UJ 1,000 UJ 1,100 UJ NA 1,100 UJ NA 1,000 UJ 1,000 UJ NA NA 980 U 980 U 1,000 U
Acenaphthene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ
Acenaphthylene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ
Acetophenone 580 U 610 U 600 U 620 U NA 650 U NA 580 U 580 U NA NA 560 U 560 U 570 U
Anthracene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ
Atrazine 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
Benzaldehyde 390 R 410 U 410 UJ 420 UJ NA 440 UJ NA 390 UJ 390 UJ NA NA 380 UJ 380 UJ 390 UJ
Benzo(a)anthracene 5.6 J 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 5.3 J 5.8 J
Benzo(a)pyrene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ
Benzo(b)fluoranthene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ
Benzo(g,h,i)perylene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 2.2 J 21 UJ 22 UJ
Benzo(k)fluoranthene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ
bis(2-Chloroethoxy)methane 360 UJ 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 UJ 350 UJ 350 UJ
bis(2-Chloroethyl)ether 360 UJ 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
bis(2-Ethylhexyl)phthalate 62 J 110 UJ 110 UJ 80 J NA 120 UJ NA 38 J 110 UJ NA NA 100 UJ 100 UJ 110 UJ
Butylbenzylphthalate 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
Caprolactam 470 U 490 U 490 U 500 U NA 520 U NA 470 U 470 U NA NA 460 U 460 U 460 U
Carbazole 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ
Chrysene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ
Dibenz(a,h)anthracene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ
Dibenzofuran 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
Diethylphthalate 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
Dimethyl phthalate 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
Di-n-butylphthalate 110 UJ 110 UJ 110 UJ 120 UJ NA 120 UJ NA 110 UJ 110 UJ NA NA 33 J 100 UJ 110 UJ
Di-n-octylphthalate 690 U 720 U 710 U 740 U NA 770 U NA 690 U 680 U NA NA 670 U 670 U 680 U
Fluoranthene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ
Fluorene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ
Hexachlorobenzene 110 UJ 110 UJ 110 UJ 120 UJ NA 120 UJ NA 110 UJ 110 UJ NA NA 100 UJ 100 UJ 110 UJ
Hexachlorobutadiene 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
Hexachlorocyclopentadiene 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
Hexachloroethane 110 UJ 110 UJ 110 UJ 120 UJ NA 120 UJ NA 110 UJ 110 UJ NA NA 100 UJ 100 UJ 110 UJ
Indeno(1,2,3-cd)pyrene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ
Isophorone 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
Naphthalene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ
n-Nitroso-di-n-propylamine 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
n-Nitrosodiphenylamine 720 U 750 UJ 740 U 760 U NA 800 U NA 710 U 710 U NA NA 690 U 690 U 710 U
Nitrobenzene 360 U 380 U 370 U 380 U NA 400 U NA 360 U 360 U NA NA 350 U 350 U 350 U
Pentachlorophenol 110 R 110 R 110 R 120 R NA 120 R NA 110 R 110 R NA NA 100 R 100 R 110 R
Phenanthrene 3.7 J 23 UJ 3.8 J 23 U NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 U
Phenol 510 UJ 530 U 530 U 540 U NA 570 U NA 510 U 510 U NA NA 490 U 490 U 500 U
Pyrene 22 UJ 23 UJ 22 UJ 23 UJ NA 24 UJ NA 22 UJ 22 UJ NA NA 21 UJ 21 UJ 22 UJ

Total Metals (MG/KG)
Aluminum 28,100 20,100 22,200 14,400 NA 19,100 NA 14,000 13,700 NA NA 18,200 19,800 20,500

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Page 9 of 12



Vieques East
VE-PI-7

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3- and 4-Methylphenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benzaldehyde
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
bis(2-Chloroethoxy)methane
bis(2-Chloroethyl)ether
bis(2-Ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethyl phthalate
Di-n-butylphthalate
Di-n-octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
Naphthalene
n-Nitroso-di-n-propylamine
n-Nitrosodiphenylamine
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Total Metals (MG/KG)
Aluminum

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

VEP7-SO32

VEP7-SB32-46-0409

04/30/09

VEP7-SO33

VEP7-SB33-24-0409

04/30/09

VEP7-SB40P-H1H-0509

VEP7-SO34

VEP7-SB34-24-0409

04/30/09

VEP7-SO35

VEP7-SB35-46-0409

04/30/09 05/01/09

VEP7-SO40VEP7-SO36

VEP7-SB40-H1H-0509

05/01/09

VEP7-SB36-23H-0409

04/30/09

VEP7-SO37

VEP7-SB37-46-0409

04/30/09

480 U 470 U 470 U 470 U 470 U 480 U 480 U 480 U
520 U 520 U 520 U 510 U 510 U 520 U 530 U 530 U

1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U 1,200 U
350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U

21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ
520 U 520 U 520 U 510 U 510 U 520 U 530 U 530 U

21 U 21 UJ 21 U 21 UJ 21 U 21 U 21 UJ 21 UJ
630 U 630 U 630 U 620 U 620 U 640 U 640 U 640 U
870 UJ 860 UJ 860 UJ 850 UJ 850 U 870 U 880 U 880 U
530 U 520 U 520 U 520 U 520 U 530 U 540 U 540 U
590 U 590 U 590 U 580 U 580 U 600 U 600 U 600 U
360 U 360 U 360 U 360 U 360 U 360 U 360 U 370 U
870 U 860 U 860 U 850 U 850 U 870 U 880 U 880 U

1,100 U 1,100 U 1,000 U 1,000 U 1,000 U 1,100 U 1,100 U 1,100 U
350 U 350 U 340 U 340 U 340 U 350 U 350 UJ 350 UJ
530 U 520 U 520 U 520 U 520 U 530 U 530 U 530 U
380 U 370 U 370 U 370 U 370 U 380 U 380 U 380 U

84 J 350 U 340 U 340 U 340 U 350 U 350 U 350 U
870 U 860 U 860 U 850 U 850 U 870 U 880 U 880 U
980 U 970 U 970 U 960 U 960 UJ 980 UJ 990 UJ 1,000 UJ

21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ
21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 2 J

560 U 560 U 560 U 560 U 550 U 570 U 570 U 570 U
21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 3 J 1 J 2 J

160 J 350 U 340 U 340 U 340 U 350 U 350 U 350 U
200 J 380 UJ 380 UJ 370 UJ 370 UJ 380 UJ 380 UJ 390 UJ
5.6 J 21 UJ 21 UJ 21 UJ 3.7 J 2.6 J 4 J 5 J
21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 13 J 18 J
21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 27 J 36 J
21 UJ 21 UJ 21 UJ 21 UJ 7.3 J 2.8 J 19 J 26 J
21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 17 J 24 J

350 UJ 350 UJ 340 UJ 340 UJ 340 U 350 U 350 U 350 U
93 J 350 U 340 U 340 U 340 U 350 U 350 U 350 U

100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 110 UJ 110 UJ 110 U
350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
460 U 450 U 450 U 450 U 450 U 460 U 460 U 460 U

21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ
21 UJ 21 UJ 21 UJ 21 UJ 4.7 J 21 UJ 9 J 15 J
21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 7 J
86 J 350 U 340 U 340 U 340 U 350 U 350 U 350 U

100 J 350 U 340 U 340 U 340 U 350 U 350 U 350 U
350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
100 UJ 22 J 100 UJ 100 UJ 28 J 110 UJ 110 UJ 110 UJ
670 U 660 U 660 U 660 U 660 U 670 U 680 U 680 U

21 UJ 2.6 J 21 UJ 21 UJ 5 J 3.7 J 5 J 5 J
21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ

100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 110 UJ 110 UJ 110 UJ
350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 110 UJ 110 UJ 110 UJ

21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 2.3 J 14 J 21 J
350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U

21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ 21 UJ
350 U 350 U 340 U 340 U 340 U 350 U 350 U 350 U
690 U 690 U 690 U 680 U 680 U 700 U 700 UJ 700 UJ
110 J 350 U 340 U 340 U 340 U 350 U 350 U 350 U
100 R 100 R 100 R 100 R 100 R 110 R 110 R 110 R

21 U 21 UJ 21 UJ 21 UJ 21 U 21 U 21 U 21 U
190 J 490 U 490 U 490 U 490 U 500 U 500 U 500 U

21 UJ 3.4 J 21 UJ 21 UJ 6.9 J 4.2 J 6 J 7 J

15,000 18,700 13,600 28,400 12,400 18,200 16,200 18,600
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Vieques East
VE-PI-7

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

VEP7-SO23

VEP7-SB23-46-0409

04/23/09

VEP7-SO24

VEP7-SB24-46-0409

04/28/09

VEP7-SB28-24-0409

04/28/09

VEP7-SO25

VEP7-SB25-23-0409

04/28/09

VEP7-SB26-46-0409

04/28/09

VEP7-SO26 VEP7-SO27

VEP7-SB26-46-0509

05/13/09

VEP7-SB27-46-0409

04/28/09

VEP7-SB27-46-0509

05/13/09

VEP7-SO29

VEP7-SB29-46-0409

04/29/09

VEP7-SO28

VEP7-SB28P-24-0409

04/28/09

VEP7-SB28P-24-0509

05/13/09

VEP7-SB28-24-0509

05/13/09

VEP7-SO30

VEP7-SB30-45H-0409

04/29/09

VEP7-SO31

VEP7-SB31-23H-0409

04/29/09

Antimony 0.093 U 0.097 UJ 0.11 UJ 0.03 J NA 0.06 J NA 0.04 J 0.04 J NA NA 0.094 UJ 0.091 UJ 0.1 UJ
Arsenic 0.47 0.48 U 0.59 0.34 NA 0.44 NA 0.36 J 0.4 J NA NA 0.66 0.71 0.5 U
Barium 141 232 126 70.7 NA 189 NA 97.8 121 NA NA 135 741 197
Beryllium 0.24 0.29 0.31 0.18 NA 0.25 NA 0.21 0.2 NA NA 0.24 0.24 0.28
Cadmium 0.093 U 0.05 J 0.02 J 0.01 J NA 0.04 J NA 0.02 J 0.03 J NA NA 0.04 J 0.05 J 0.02 J
Calcium 3,840 12,800 3,440 3,950 NA 3,500 NA 3,130 3,520 NA NA 4,370 43,500 3,890
Chromium 13.1 15.5 13.4 18.7 NA 16 NA 8.8 9.1 NA NA 27 48.9 15.3
Cobalt 8.2 11.4 7.3 7.7 NA 10.6 NA 7.6 7 NA NA 8.9 8.9 8.9
Copper 48.2 47.8 J 53.2 J 37 J NA 46.7 J NA 34.9 J 33.2 J NA NA 43.1 J 45.1 J 40.6 J
Cyanide 0.73 U 0.73 U 0.73 U 0.73 U NA 0.79 U NA 0.73 U 0.73 U NA NA 0.66 U 0.66 U 0.66 U
Iron 30,900 24,600 25,500 35,100 NA 28,000 NA 17,700 15,600 NA NA 31,800 23,600 23,000
Lead 1.6 1.8 1.7 1.2 NA 1.9 NA 1.6 1.8 NA NA 1.6 2.8 2
Magnesium 4,180 J 4,270 3,780 3,690 NA 4,230 NA 2,520 2,220 NA NA 4,170 5,550 3,860
Manganese 371 1,360 404 349 NA 653 NA 477 500 NA NA 580 495 797
Mercury 0.01 J 0.036 U 0.035 U 0.035 U NA 0.037 U NA 0.035 U 0.01 J NA NA 0.035 U 0.031 U 0.032 U
Nickel 3.9 5.6 4 4.7 NA 5.1 NA 2.8 3.4 NA NA 8.9 22 6.1
Potassium 1,640 J 1,850 J 1,520 J 666 J NA 1,130 J NA 793 J 913 J NA NA 1,040 J 922 J 1,270 J
Selenium 0.46 U 0.48 U 0.54 U 0.34 U NA 0.41 U NA 0.47 U 0.52 U NA NA 0.47 U 0.45 U 0.5 U
Silver 0.093 U 0.097 U 0.11 U 0.069 U NA 0.082 U NA 0.094 U 0.1 U NA NA 0.094 U 0.091 U 0.1 U
Sodium 287 335 242 581 NA 611 NA 185 182 NA NA 294 703 330
Thallium 0.093 U 0.097 U 0.11 U 0.069 U NA 0.082 U NA 0.094 U 0.1 U NA NA 0.094 U 0.091 U 0.1 U
Vanadium 88.2 70.8 74 139 NA 95.7 NA 53.8 49.5 NA NA 104 66.8 63
Zinc 27.5 26 23.5 21.4 NA 27.3 NA 16 14.6 NA NA 23.4 27.5 23.4

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Vieques East
VE-PI-7

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

VEP7-SO32

VEP7-SB32-46-0409

04/30/09

VEP7-SO33

VEP7-SB33-24-0409

04/30/09

VEP7-SB40P-H1H-0509

VEP7-SO34

VEP7-SB34-24-0409

04/30/09

VEP7-SO35

VEP7-SB35-46-0409

04/30/09 05/01/09

VEP7-SO40VEP7-SO36

VEP7-SB40-H1H-0509

05/01/09

VEP7-SB36-23H-0409

04/30/09

VEP7-SO37

VEP7-SB37-46-0409

04/30/09

0.09 UJ 0.06 J 0.06 J 0.05 J 0.04 J 0.04 J 0.05 J 0.08 J
1.9 1.1 1.4 0.48 U 1.3 0.49 U 0.36 U 0.47 U
99 105 79.4 155 60 87.6 156 172

0.22 0.19 0.21 0.31 0.13 0.19 0.24 0.22
0.04 J 0.1 0.04 J 0.02 J 0.11 0.04 J 0.072 U 0.094 U

8,880 11,700 6,040 3,840 8,240 4,620 3,280 3,630
31.8 18.3 17 14.9 16.7 11.3 7.5 7.1

9.4 12.2 7.3 9.1 8.1 7.3 8 8.6
46.7 J 73.8 J 28.5 J 44.6 J 51.4 J 42.7 J 44.4 48.8
0.66 U 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U

20,800 25,800 19,000 31,200 22,700 24,300 23,600 26,000
2.3 4.3 1.9 1.8 3.6 2.1 1.4 J 2 J

6,580 9,330 4,730 4,060 7,060 4,570 3,880 5,070
588 738 347 543 426 396 543 580

0.035 U 0.031 U 0.03 U 0.03 U 0.03 U 0.032 U 0.028 U 0.032 U
19.3 12.2 8.9 4.9 8.7 4.7 3.2 3.4
840 J 835 J 831 J 1,430 J 693 J 1,170 J 840 J 950 J

0.45 U 0.49 U 0.42 U 0.48 U 0.45 U 0.49 U 0.36 UJ 0.47 UJ
0.09 U 0.099 U 0.085 U 0.095 U 0.09 U 0.098 U 0.072 U 0.094 U
314 318 233 254 188 240 169 191

0.09 U 0.099 U 0.085 U 0.095 U 0.09 U 0.098 U 0.072 U 0.094 U
62.7 70.9 58.8 89 67 71 77.5 77.1
23.2 45.5 17.7 26.6 29 43.6 18.1 23.4
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Vieques
AOC-R, VE-PI-8

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 6 U 7 U 10 UJ 9 U 7 U 6 U NA NA 6 U 6 U 7 U
1,1,2,2-Tetrachloroethane 5 U 6 UJ 9 UJ 7 UJ 6 U 5 U NA NA 5 U 5 U 6 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 6 U 7 U 10 UJ 9 U 7 U 6 U NA NA 6 U 6 U 7 U
1,1,2-Trichloroethane 5 U 6 UJ 9 UJ 7 U 6 U 5 UJ NA NA 5 U 5 U 6 U
1,1-Dichloroethane 6 U 7 U 10 UJ 9 U 7 U 6 U NA NA 6 U 6 U 7 U
1,1-Dichloroethene 5 U 6 U 9 UJ 7 U 6 U 5 U NA NA 5 U 5 U 6 U
1,2,3-Trichlorobenzene 5 U 6 UJ 9 UJ 7 UJ 6 U 5 UJ NA NA 5 U 5 U 6 U
1,2-Dibromo-3-chloropropane 7 U 8 UJ 12 UJ 10 UJ 8 U 7 U NA NA 6 U 7 U 8 U
1,2-Dibromoethane 6 U 7 UJ 10 UJ 9 U 7 U 6 UJ NA NA 6 U 6 U 7 U
1,2-Dichlorobenzene 5 U 6 UJ 9 UJ 7 UJ 6 U 5 UJ NA NA 5 U 5 U 6 U
1,2-Dichloroethane 5 U 6 U 9 UJ 7 U 6 U 5 U NA NA 5 U 5 U 6 U
1,2-Dichloropropane 5 U 6 U 9 UJ 7 U 6 U 5 U NA NA 5 U 5 U 6 U
1,3-Dichlorobenzene 5 U 6 UJ 9 UJ 7 UJ 6 U 5 UJ NA NA 5 U 5 U 6 U
1,4-Dichlorobenzene 5 U 6 UJ 9 UJ 7 UJ 6 U 5 UJ NA NA 5 U 5 U 6 U
2-Butanone 30 R 32 R 50 UJ 42 UJ 34 R 30 UJ NA NA 27 R 28 R 32 UJ
2-Hexanone 26 U 28 U 43 UJ 36 U 29 U 26 UJ NA NA 23 U 24 U 28 U
4-Methyl-2-pentanone 30 U 32 UJ 50 UJ 42 U 34 U 30 U NA NA 27 U 28 U 32 U
Acetone 35 R 36 R 57 U 48 U 38 R 34 U NA NA 30 R 32 R 38 U
Benzene 5 U 6 U 9 UJ 7 U 6 U 5 U NA NA 5 U 5 U 6 U
Bromochloromethane 6 U 7 U 10 UJ 9 U 7 U 6 U NA NA 6 U 6 U 7 U
Bromodichloromethane 5 U 6 U 9 UJ 7 U 6 U 5 U NA NA 5 U 5 U 6 U
Bromoform 5 U 6 UJ 9 UJ 7 U 6 U 5 UJ NA NA 5 U 5 U 6 U
Bromomethane 10 U 11 U 17 UJ 14 U 12 U 10 U NA NA 9 U 10 U 11 U
Carbon disulfide 6 U 7 U 10 UJ 9 U 7 U 6 U NA NA 6 U 6 U 7 U
Carbon tetrachloride 5 U 6 U 9 UJ 7 U 6 U 5 U NA NA 5 U 5 U 6 U
Chlorobenzene 5 U 6 UJ 9 UJ 7 U 6 U 5 UJ NA NA 5 U 5 U 6 U
Chloroethane 10 U 11 U 17 UJ 14 UJ 12 U 10 UJ NA NA 9 U 10 U 11 UJ
Chloroform 6 U 7 U 10 UJ 9 U 7 U 6 U NA NA 6 U 6 U 7 U
Chloromethane 10 U 11 U 17 UJ 14 U 12 U 10 U NA NA 9 U 10 U 11 U
cis-1,2-Dichloroethene 7 U 8 U 12 UJ 10 U 8 U 7 U NA NA 6 U 7 U 8 U
cis-1,3-Dichloropropene 5 U 6 UJ 9 UJ 7 U 6 U 5 UJ NA NA 5 U 5 U 6 U
Cyclohexane 5 U 6 U 9 UJ 7 U 6 U 5 U NA NA 5 U 5 U 6 U
Dichlorodifluoromethane (Freon-12) 10 U 11 U 17 UJ 14 U 12 U 10 U NA NA 9 U 10 U 11 U
Ethylbenzene 5 U 6 UJ 9 UJ 7 U 6 U 5 UJ NA NA 5 U 5 U 6 U
Isopropylbenzene 5 U 6 UJ 9 UJ 7 UJ 6 U 5 UJ NA NA 5 U 5 U 6 U
m- and p-Xylene 12 U 12 UJ 19 UJ 16 U 13 U 11 UJ NA NA 10 U 11 U 12 U
Methyl acetate 15 U 15 UJ 24 UJ 20 UJ 16 U 14 UJ NA NA 13 U 14 U 16 UJ
Methylcyclohexane 5 U 6 UJ 9 UJ 7 UJ 6 U 5 U NA NA 5 U 5 U 6 U
Methylene chloride 26 UJ 28 U 43 U 36 U 29 U 26 U NA NA 23 UJ 24 UJ 28 U
Methyl-tert-butyl ether (MTBE) 9 U 10 U 16 UJ 13 UJ 10 U 9 UJ NA NA 8 U 9 U 10 UJ
o-Xylene 5 U 6 UJ 9 UJ 7 U 6 U 5 UJ NA NA 5 U 5 U 6 U
Styrene 5 U 6 UJ 9 UJ 7 U 6 U 5 UJ NA NA 5 U 5 U 6 U
Tetrachloroethene 6 UJ 7 U 10 UJ 9 U 7 UJ 6 U NA NA 6 UJ 6 UJ 7 UJ
Toluene 5 U 6 UJ 9 UJ 7 U 6 U 5 UJ NA NA 5 U 5 U 6 U
trans-1,2-Dichloroethene 7 U 8 U 12 UJ 10 U 8 U 7 U NA NA 6 U 7 U 8 U
trans-1,3-Dichloropropene 7 U 8 UJ 12 UJ 10 U 8 U 7 UJ NA NA 6 U 7 U 8 U
Trichloroethene 6 U 7 U 10 UJ 9 U 7 U 6 U NA NA 6 U 6 U 7 U
Trichlorofluoromethane(Freon-11) 10 U 11 U 17 UJ 14 U 12 U 10 U NA NA 9 U 10 U 11 U
Vinyl chloride 10 U 11 U 17 UJ 14 U 12 U 10 U NA NA 9 U 10 U 11 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 360 U 350 U 460 UJ 450 UJ 430 U 350 UJ NA NA 340 UJ 360 U 350 U
1,2,4,5-Tetrachlorobenzene 440 U 430 U 570 U 550 U 530 U 430 U NA NA 420 U 440 U 430 U
1,2,4-Trichlorobenzene 5 U 6 UJ 9 UJ 7 UJ 6 U 5 UJ NA NA 5 U 5 U 6 U
1,4-Dioxane 180 UJ 180 UJ 240 U 230 U 220 UJ 180 U NA NA 180 UJ 180 UJ 180 U
2,2'-Oxybis(1-chloropropane) 360 U 350 U 460 U 450 U 430 U 350 U NA NA 340 U 360 U 350 U
2,3,4,6-Tetrachlorophenol 450 U 440 U 590 U 570 U 550 U 440 U NA NA 440 U 450 U 450 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

G/CC - Grams per cubic centimeter

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEP8-SO05

VEP8-SS05-01-0209

02/19/09

VEP8-SO06

VEP8-SS06-01-0209

02/19/09

VEP8-SS07-01-0209

02/20/09

VEP8-SS07P-01-0209

02/20/09

VEP8-SO08

VEP8-SS08-01-0209

02/19/09

VEP8-SO07

02/18/09

VEP8-SO13VEP8-SO09

VEP8-SS09-01-0209

02/20/09

VEP8-SO10

VEP8-SS10-01-0209

02/11/09

VEP8-SS13-01-0209

02/18/09

VEP8-SO11

VEP8-SS11-01-0209

02/11/09

VEP8-SO14

VEP8-SS14-01-0209

02/23/09

VEP8-SO12

VEP8-SS12-01-0209
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Vieques
AOC-R, VE-PI-8

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEP8-SO05

VEP8-SS05-01-0209

02/19/09

VEP8-SO06

VEP8-SS06-01-0209

02/19/09

VEP8-SS07-01-0209

02/20/09

VEP8-SS07P-01-0209

02/20/09

VEP8-SO08

VEP8-SS08-01-0209

02/19/09

VEP8-SO07

02/18/09

VEP8-SO13VEP8-SO09

VEP8-SS09-01-0209

02/20/09

VEP8-SO10

VEP8-SS10-01-0209

02/11/09

VEP8-SS13-01-0209

02/18/09

VEP8-SO11

VEP8-SS11-01-0209

02/11/09

VEP8-SO14

VEP8-SS14-01-0209

02/23/09

VEP8-SO12

VEP8-SS12-01-0209

2,4,5-Trichlorophenol 890 UJ 870 UJ 1,100 U 1,100 U 1,100 UJ 870 U NA NA 860 U 890 UJ 870 U
2,4,6-Trichlorophenol 500 U 490 U 650 U 630 U 610 U 490 U NA NA 480 U 500 U 500 U
2,4-Dichlorophenol 490 UJ 480 UJ 630 U 610 U 590 UJ 480 U NA NA 470 U 490 UJ 480 UJ
2,4-Dimethylphenol 540 U 520 U 690 UJ 670 UJ 650 U 520 UJ NA NA 520 UJ 540 U 530 UJ
2,4-Dinitrophenol 1,200 UJ 1,200 UJ 1,600 U 1,500 U 1,500 UJ 1,200 U NA NA 1,200 U 1,200 UJ 1,200 U
2,4-Dinitrotoluene 360 U 350 U 460 U 450 U 430 U 350 U NA NA 340 U 360 U 350 U
2,6-Dinitrotoluene 360 U 350 U 460 U 450 U 430 U 350 U NA NA 340 U 360 U 350 U
2-Chloronaphthalene 22 UJ 21 UJ 28 U 27 U 26 UJ 21 U NA NA 21 UJ 22 UJ 21 U
2-Chlorophenol 530 U 520 U 690 U 670 U 650 U 520 U NA NA 510 U 530 U 520 U
2-Methylnaphthalene 22 UJ 8.2 J 28 U 27 U 26 UJ 21 U NA NA 21 UJ 22 UJ 21 U
2-Methylphenol 650 U 640 U 840 U 810 U 790 U 630 U NA NA 620 U 650 U 640 U
2-Nitroaniline 890 U 870 U 1,100 U 1,100 U 1,100 U 870 U NA NA 860 U 890 U 870 U
2-Nitrophenol 540 U 530 U 700 U 680 U 660 U 530 U NA NA 520 U 540 U 530 U
3- and 4-Methylphenol 610 U 590 U 780 U 760 U 740 U 590 U NA NA 580 U 610 U 600 U
3,3'-Dichlorobenzidine 370 U 360 U 480 UJ 460 UJ 450 U 360 U NA NA 360 UJ 370 U 360 U
3-Nitroaniline 890 UJ 870 UJ 1,100 U 1,100 U 1,100 UJ 870 U NA NA 860 U 890 UJ 870 U
4,6-Dinitro-2-methylphenol 1,100 U 1,100 U 1,400 U 1,400 U 1,300 U 1,100 U NA NA 1,000 U 1,100 U 1,100 U
4-Bromophenyl-phenylether 360 U 350 U 460 U 450 U 430 U 350 U NA NA 340 U 360 U 350 U
4-Chloro-3-methylphenol 540 U 530 U 700 U 670 U 650 U 530 U NA NA 520 U 540 U 530 U
4-Chloroaniline 390 U 380 U 500 U 480 U 470 U 380 U NA NA 370 U 390 U 380 U
4-Chlorophenyl-phenylether 360 U 350 U 460 UJ 450 UJ 430 U 350 UJ NA NA 340 UJ 360 U 350 U
4-Nitroaniline 890 UJ 870 UJ 1,100 UJ 1,100 UJ 1,100 UJ 870 UJ NA NA 860 UJ 890 UJ 870 U
4-Nitrophenol 1,000 UJ 980 UJ 1,300 U 1,200 U 1,200 UJ 980 UJ NA NA 970 U 1,000 U 990 UJ
Acenaphthene 22 UJ 21 UJ 28 U 27 U 26 UJ 21 U NA NA 21 UJ 22 UJ 21 U
Acenaphthylene 3.7 J 21 UJ 28 U 27 U 26 UJ 21 U NA NA 21 UJ 22 UJ 21 U
Acetophenone 580 U 560 U 750 U 720 U 700 U 560 U NA NA 560 U 580 U 570 U
Anthracene 5.9 J 21 UJ 2.9 J 2.4 J 26 UJ 21 U NA NA 21 UJ 22 UJ 21 U
Atrazine 360 U 350 U 460 U 450 U 430 U 350 U NA NA 340 U 360 U 350 U
Benzaldehyde 390 UJ 380 UJ 500 UJ 490 UJ 470 UJ 380 R NA NA 380 UJ 390 R 380 UJ
Benzo(a)anthracene 73 J 21 UJ 7.8 J 7.5 J 13 J 6.3 J NA NA 21 UJ 9.3 J 5.3 J
Benzo(a)pyrene 120 J 21 UJ 28 U 27 U 26 UJ 21 U NA NA 21 UJ 22 UJ 21 U
Benzo(b)fluoranthene 390 21 UJ 28 U 27 U 26 UJ 21 U NA NA 21 UJ 22 UJ 21 U
Benzo(g,h,i)perylene 110 J 21 UJ 14 J 12 J 26 UJ 21 UJ NA NA 21 UJ 22 UJ 4.7 J
Benzo(k)fluoranthene 98 J 21 UJ 28 UJ 27 UJ 26 UJ 21 UJ NA NA 21 UJ 22 UJ 21 UJ
bis(2-Chloroethoxy)methane 360 U 350 U 460 U 450 U 430 U 350 U NA NA 340 U 360 U 350 U
bis(2-Chloroethyl)ether 360 U 350 U 460 UJ 450 UJ 430 U 350 UJ NA NA 340 UJ 360 U 350 U
bis(2-Ethylhexyl)phthalate 110 R 100 R 49 J 140 UJ 130 R 100 UJ NA NA 130 U 120 R 110 UJ
Butylbenzylphthalate 360 UJ 350 UJ 460 UJ 450 UJ 430 UJ 350 U NA NA 340 UJ 360 UJ 350 U
Caprolactam 470 U 460 U 600 U 580 U 570 U 460 U NA NA 450 U 470 U 460 U
Carbazole 4.6 J 21 UJ 28 UJ 27 UJ 5 J 21 UJ NA NA 21 UJ 22 UJ 21 UJ
Chrysene 80 J 21 UJ 4.8 J 5.4 J 26 UJ 3.4 J NA NA 21 UJ 22 UJ 1.9 J
Dibenz(a,h)anthracene 80 J 21 UJ 28 U 27 U 26 R 21 U NA NA 21 UJ 22 UJ 21 U
Dibenzofuran 360 U 350 U 460 U 450 U 430 U 350 U NA NA 340 U 360 U 350 U
Dibromochloromethane 5 U 6 UJ 9 UJ 7 U 6 U 5 UJ NA NA 5 U 5 U 6 U
Diethylphthalate 360 U 350 U 460 U 450 U 430 U 350 U NA NA 340 U 360 U 350 U
Dimethyl phthalate 360 U 350 U 460 U 450 U 430 U 350 U NA NA 340 U 360 U 350 U
Di-n-butylphthalate 110 UJ 27 J 140 UJ 140 UJ 130 UJ 42 J NA NA 100 UJ 110 UJ 110 UJ
Di-n-octylphthalate 680 UJ 670 UJ 890 U 860 U 830 UJ 670 U NA NA 660 U 680 UJ 680 U
Fluoranthene 38 J 21 UJ 6.1 J 5.7 J 7.1 J 4.4 J NA NA 21 UJ 22 UJ 20 U
Fluorene 22 UJ 21 UJ 28 U 27 U 26 UJ 21 U NA NA 21 UJ 22 UJ 21 U
Hexachlorobenzene 110 UJ 100 UJ 140 UJ 140 UJ 130 UJ 100 UJ NA NA 100 UJ 110 UJ 110 UJ
Hexachlorobutadiene 360 U 350 U 460 U 450 U 430 U 350 U NA NA 340 U 360 U 350 U
Hexachlorocyclopentadiene 360 UJ 350 UJ 460 U 450 U 430 UJ 350 U NA NA 340 U 360 UJ 350 U
Hexachloroethane 110 UJ 100 UJ 140 U 140 U 130 UJ 100 U NA NA 100 UJ 110 UJ 110 U
Indeno(1,2,3-cd)pyrene 480 21 UJ 28 U 27 U 26 R 10 J NA NA 21 UJ 22 UJ 12 J
Isophorone 360 U 350 U 460 U 450 U 430 U 350 U NA NA 340 U 360 U 350 U
Naphthalene 22 UJ 21 UJ 28 U 27 U 26 UJ 21 U NA NA 21 UJ 22 UJ 21 U
n-Nitroso-di-n-propylamine 360 U 350 U 460 U 450 U 430 U 350 U NA NA 340 U 360 U 350 U
n-Nitrosodiphenylamine 710 U 700 U 920 U 890 U 860 U 690 U NA NA 680 U 710 U 700 U
Nitrobenzene 360 U 350 U 460 U 450 U 430 U 350 U NA NA 340 U 360 U 350 U
Pentachlorophenol 60 J 100 R 140 UJ 140 UJ 130 R 100 UJ NA NA 100 R 110 R 110 UJ
Phenanthrene 22 UJ 21 UJ 28 UJ 27 UJ 26 UJ 21 UJ NA NA 21 UJ 22 UJ 21 UJ
Phenol 510 U 500 U 660 UJ 630 UJ 620 U 500 UJ NA NA 490 UJ 510 U 500 U
Pyrene 72 J 21 UJ 28 UJ 27 UJ 7.8 J 3.2 J NA NA 21 UJ 22 UJ 21 UJ

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

G/CC - Grams per cubic centimeter

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques
AOC-R, VE-PI-8

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEP8-SO05

VEP8-SS05-01-0209

02/19/09

VEP8-SO06

VEP8-SS06-01-0209

02/19/09

VEP8-SS07-01-0209

02/20/09

VEP8-SS07P-01-0209

02/20/09

VEP8-SO08

VEP8-SS08-01-0209

02/19/09

VEP8-SO07

02/18/09

VEP8-SO13VEP8-SO09

VEP8-SS09-01-0209

02/20/09

VEP8-SO10

VEP8-SS10-01-0209

02/11/09

VEP8-SS13-01-0209

02/18/09

VEP8-SO11

VEP8-SS11-01-0209

02/11/09

VEP8-SO14

VEP8-SS14-01-0209

02/23/09

VEP8-SO12

VEP8-SS12-01-0209

Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor-1016 18 U 18 U 24 U 23 U 22 U 18 U NA NA NA NA 18 U
Aroclor-1221 32 U 32 U 42 U 41 U 39 U 32 U NA NA NA NA 32 U
Aroclor-1232 22 U 21 U 28 U 27 U 26 U 21 U NA NA NA NA 21 U
Aroclor-1242 18 U 18 U 24 U 23 U 22 U 18 U NA NA NA NA 18 U
Aroclor-1248 31 U 31 U 41 U 39 U 38 U 31 U NA NA NA NA 31 U
Aroclor-1254 23 U 22 U 29 U 28 U 28 U 22 U NA NA NA NA 22 U
Aroclor-1260 18 U 53 J 24 U 23 U 22 U 18 U NA NA NA NA 18 U

Total Metals (MG/KG)
Aluminum 15,800 13,700 30,200 29,200 23,600 9,050 23,100 19,700 10,100 11,400 11,800
Antimony 0.56 J 0.19 J 0.94 J 0.93 J 0.21 J 0.06 J 0.26 0.28 0.1 J 0.099 UJ 0.58 J
Arsenic 1.2 1.1 2.3 2.3 0.64 0.5 0.58 0.68 2.8 5.3 0.39
Barium 56.3 52.8 97.3 87.6 60.8 30.4 73 65 46.6 20.6 46.4
Beryllium 0.16 J 0.14 J 0.26 0.25 0.2 J 0.1 0.19 0.18 0.11 J 0.09 J 0.12
Cadmium 0.28 0.56 0.74 0.66 0.11 U 0.061 U 0.12 0.11 0.095 U 0.099 U 0.1
Calcium 13,200 17,000 25,400 26,100 11,500 7,470 8,390 9,400 130,000 191,000 11,200
Chromium 17.1 12.2 25.3 26 18.6 11.5 20.7 21.1 12.4 14.7 14.9
Cobalt 11.5 10.8 21.2 20.4 10.6 6.9 10.5 10.8 5.1 3.4 8.6
Copper 60.1 J 73.3 J 98.4 J 94.5 J 63.3 J 30.4 J 124 58.9 41.8 J 16.3 J 30.8 J
Cyanide 0.66 U 0.66 U 0.79 U 0.79 U 0.86 U 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U
Iron 25,800 26,700 37,000 34,500 28,500 18,000 31,000 26,600 14,200 10,900 19,000
Lead 34.1 41.1 77.1 69.6 7.1 3.3 6.7 J 15.4 J 3.2 1.2 6.6
Magnesium 5,500 7,190 10,800 10,900 4,260 2,890 4,700 4,420 34,100 45,200 2,430
Manganese 483 436 779 731 526 246 545 562 303 197 515
Mercury 0.035 U 0.032 U 0.046 U 0.044 U 0.041 U 0.024 U 0.01 J 0.043 U 0.033 U 0.033 U 0.025 U
Nickel 7.6 5.4 13.6 13.6 9.6 3.8 8 8.5 5.2 5.7 4.9
Potassium 1,640 831 2,660 J 2,560 J 1,320 961 J 1,530 1,520 1,110 1,200 829 J
Selenium 0.17 J 0.49 U 0.67 U 0.52 U 0.57 U 0.14 J 0.5 U 0.44 U 0.46 J 0.7 0.13 J
Silver 0.097 U 0.098 U 0.13 U 0.1 U 0.11 U 0.02 J 0.1 U 0.087 U 0.095 U 0.099 U 0.03 J
Sodium 260 339 505 J 537 J 326 167 J 212 J 235 J 270 252 139 J
Thallium 0.19 U 0.2 U 0.13 U 0.1 U 0.22 U 0.061 U 0.1 U 0.087 U 0.19 U 0.2 U 0.069 U
Vanadium 82.1 77 116 111 89 68.2 107 98.3 51.2 38.6 74.9
Zinc 44.6 J 47.1 J 263 223 29.7 J 14.7 36.5 34.8 17.5 J 13.4 J 21.5

Wet Chemistry
pH (PH) 8.6 NA NA NA NA NA NA NA NA NA 8.7
Total organic carbon (TOC) (UG/G) 5,300 NA NA NA NA NA NA NA NA NA 9,700

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

G/CC - Grams per cubic centimeter

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques
AOC-R, VE-PI-8

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 7 U 7 U 7 U 6 U NA NA NA 5 U 6 U 6 U 8 U
1,1,2,2-Tetrachloroethane 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 7 U 7 U 7 U 6 U NA NA NA 5 U 6 U 6 U 8 U
1,1,2-Trichloroethane 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
1,1-Dichloroethane 7 U 7 U 7 U 6 U NA NA NA 5 U 6 U 6 U 8 U
1,1-Dichloroethene 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
1,2,3-Trichlorobenzene 6 U 6 U 6 UJ 5 U NA NA NA 4 U 5 U 5 U 6 UJ
1,2-Dibromo-3-chloropropane 8 U 8 U 9 U 7 U NA NA NA 6 U 7 U 7 U 9 U
1,2-Dibromoethane 7 U 7 U 7 U 6 U NA NA NA 5 U 6 U 6 U 8 U
1,2-Dichlorobenzene 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
1,2-Dichloroethane 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
1,2-Dichloropropane 6 U 6 U 6 U 5 U NA NA NA 4 UJ 5 U 5 U 6 U
1,3-Dichlorobenzene 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
1,4-Dichlorobenzene 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
2-Butanone 32 R 32 R 36 U 30 R NA NA NA 26 R 28 R 28 R 37 U
2-Hexanone 28 U 28 U 31 U 26 U NA NA NA 23 U 24 U 24 U 32 U
4-Methyl-2-pentanone 32 U 32 U 36 U 30 U NA NA NA 26 U 28 U 28 U 37 U
Acetone 36 R 37 R 41 U 34 R NA NA NA 30 R 32 R 32 R 42 U
Benzene 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
Bromochloromethane 7 U 7 U 7 U 6 U NA NA NA 5 U 6 U 6 U 8 U
Bromodichloromethane 6 U 6 U 6 U 5 U NA NA NA 4 UJ 5 U 5 U 6 U
Bromoform 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
Bromomethane 11 U 11 U 12 U 10 U NA NA NA 9 U 10 U 10 U 13 U
Carbon disulfide 7 U 7 U 7 U 6 U NA NA NA 5 U 6 U 6 U 8 U
Carbon tetrachloride 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
Chlorobenzene 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
Chloroethane 11 U 11 U 12 UJ 10 U NA NA NA 9 U 10 U 10 U 13 UJ
Chloroform 7 U 7 U 7 U 6 U NA NA NA 5 U 6 U 6 U 8 U
Chloromethane 11 U 11 U 12 U 10 U NA NA NA 9 U 10 U 10 U 13 U
cis-1,2-Dichloroethene 8 U 8 U 9 U 7 U NA NA NA 6 U 7 U 7 U 9 U
cis-1,3-Dichloropropene 6 U 6 U 6 U 5 U NA NA NA 4 UJ 5 U 5 U 6 U
Cyclohexane 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
Dichlorodifluoromethane (Freon-12) 11 U 11 U 12 U 10 U NA NA NA 9 U 10 U 10 U 13 U
Ethylbenzene 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
Isopropylbenzene 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
m- and p-Xylene 12 U 12 U 14 U 11 U NA NA NA 10 U 11 U 10 U 14 U
Methyl acetate 15 U 16 U 17 U 14 U NA NA NA 13 U 14 U 13 U 18 U
Methylcyclohexane 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
Methylene chloride 28 UJ 28 UJ 31 U 26 U NA NA NA 23 U 24 UJ 24 UJ 32 U
Methyl-tert-butyl ether (MTBE) 10 U 10 U 11 U 9 U NA NA NA 8 U 9 U 8 U 11 U
o-Xylene 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
Styrene 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
Tetrachloroethene 7 UJ 7 UJ 7 UJ 6 UJ NA NA NA 5 U 6 UJ 6 UJ 8 UJ
Toluene 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
trans-1,2-Dichloroethene 8 U 8 U 9 U 7 U NA NA NA 6 U 7 U 7 U 9 U
trans-1,3-Dichloropropene 8 U 8 U 9 U 7 U NA NA NA 6 U 7 U 7 U 9 U
Trichloroethene 7 U 7 U 7 U 6 U NA NA NA 5 U 6 U 6 U 8 U
Trichlorofluoromethane(Freon-11) 11 U 11 U 12 U 10 U NA NA NA 9 U 10 U 10 U 13 U
Vinyl chloride 11 U 11 U 12 U 10 U NA NA NA 9 U 10 U 10 U 13 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 380 U 340 U 420 UJ 390 U NA NA NA 360 U 370 U 390 U 390 U
1,2,4,5-Tetrachlorobenzene 460 U 420 U 510 U 480 U NA NA NA 440 U 450 U 480 U 480 U
1,2,4-Trichlorobenzene 6 U 6 U 6 U 5 U NA NA NA 4 U 5 U 5 U 6 U
1,4-Dioxane 200 UJ 180 UJ 210 U 200 UJ NA NA NA 180 UJ 190 UJ 200 UJ 200 U
2,2'-Oxybis(1-chloropropane) 380 U 340 U 420 U 390 U NA NA NA 360 U 370 U 390 U 390 U
2,3,4,6-Tetrachlorophenol 480 U 440 U 530 U 500 U NA NA NA 460 U 470 U 500 U 490 U
2,4,5-Trichlorophenol 940 UJ 850 UJ 1,000 U 980 UJ NA NA NA 900 UJ 910 UJ 980 UJ 960 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEP8-SO05

VEP8-SB05-46-0209

02/19/09

VEP8-SO06

VEP8-SB06-46-0209

02/19/09

VEP8-SO07

VEP8-SB07-46-0209

02/20/09

VEP8-SO08

VEP8-SB08-46-0209

02/19/09

VEP8-SO14

VEP8-SB14-46-0209

02/23/09

VEP8-SB10-46-0209

02/11/09

VEP8-SB10P-46-0209

02/11/09

VEP8-SB11-46-0209

02/11/09

VEP8-SO10 VEP8-SO13

VEP8-SB13-46-0209

02/18/09

VEP8-SB13P-46-0209

02/18/09

VEP8-SO11 VEP8-SO12

VEP8-SB12-46-0209

02/18/09
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Vieques
AOC-R, VE-PI-8

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEP8-SO05

VEP8-SB05-46-0209

02/19/09

VEP8-SO06

VEP8-SB06-46-0209

02/19/09

VEP8-SO07

VEP8-SB07-46-0209

02/20/09

VEP8-SO08

VEP8-SB08-46-0209

02/19/09

VEP8-SO14

VEP8-SB14-46-0209

02/23/09

VEP8-SB10-46-0209

02/11/09

VEP8-SB10P-46-0209

02/11/09

VEP8-SB11-46-0209

02/11/09

VEP8-SO10 VEP8-SO13

VEP8-SB13-46-0209

02/18/09

VEP8-SB13P-46-0209

02/18/09

VEP8-SO11 VEP8-SO12

VEP8-SB12-46-0209

02/18/09

2,4,6-Trichlorophenol 530 U 480 U 590 U 550 U NA NA NA 510 U 520 U 550 U 550 U
2,4-Dichlorophenol 520 UJ 470 UJ 570 U 540 UJ NA NA NA 490 UJ 500 UJ 540 UJ 530 UJ
2,4-Dimethylphenol 570 U 520 U 620 UJ 590 U NA NA NA 540 U 550 U 590 U 580 UJ
2,4-Dinitrophenol 1,300 UJ 1,200 UJ 1,400 U 1,300 UJ NA NA NA 1,200 UJ 1,200 UJ 1,300 UJ 1,300 U
2,4-Dinitrotoluene 380 U 340 U 420 U 390 U NA NA NA 360 U 370 U 390 U 390 U
2,6-Dinitrotoluene 380 U 340 U 420 U 390 U NA NA NA 360 U 370 U 390 U 390 U
2-Chloronaphthalene 23 UJ 21 UJ 25 U 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 U
2-Chlorophenol 560 U 510 U 620 U 590 U NA NA NA 540 U 550 U 590 U 580 U
2-Methylnaphthalene 23 UJ 21 UJ 25 U 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 U
2-Methylphenol 690 U 620 U 760 U 710 U NA NA NA 660 U 670 U 720 U 710 U
2-Nitroaniline 940 U 850 U 1,000 U 980 U NA NA NA 900 U 910 U 980 U 960 U
2-Nitrophenol 580 U 520 U 630 U 600 U NA NA NA 550 U 560 U 600 U 590 U
3- and 4-Methylphenol 640 U 580 U 710 U 670 U NA NA NA 610 U 620 U 670 U 660 U
3,3'-Dichlorobenzidine 390 U 360 U 430 U 410 U NA NA NA 370 U 380 U 410 U 400 U
3-Nitroaniline 940 UJ 850 UJ 1,000 U 980 UJ NA NA NA 900 UJ 910 UJ 980 UJ 960 U
4,6-Dinitro-2-methylphenol 1,200 U 1,000 U 1,300 U 1,200 U NA NA NA 1,100 U 1,100 U 1,200 U 1,200 U
4-Bromophenyl-phenylether 380 U 340 U 420 U 390 U NA NA NA 360 U 370 U 390 U 390 U
4-Chloro-3-methylphenol 570 U 520 U 630 U 590 U NA NA NA 540 U 550 U 590 U 590 U
4-Chloroaniline 410 U 370 U 450 U 420 U NA NA NA 390 U 400 U 420 U 420 U
4-Chlorophenyl-phenylether 380 U 340 U 420 UJ 390 U NA NA NA 360 U 370 U 390 U 390 U
4-Nitroaniline 940 UJ 850 UJ 1,000 U 980 UJ NA NA NA 900 UJ 910 UJ 980 UJ 960 U
4-Nitrophenol 1,100 UJ 960 UJ 1,200 U 1,100 UJ NA NA NA 1,000 U 1,000 U 1,100 U 1,100 UJ
Acenaphthene 23 UJ 21 UJ 25 U 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 U
Acenaphthylene 23 UJ 21 UJ 25 U 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 U
Acetophenone 610 U 560 U 670 U 640 U NA NA NA 580 U 590 U 640 U 630 U
Anthracene 23 UJ 21 UJ 25 U 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 U
Atrazine 380 U 340 U 420 U 390 U NA NA NA 360 U 370 U 390 U 390 U
Benzaldehyde 410 UJ 370 UJ 450 UJ 430 UJ NA NA NA 390 R 400 R 430 R 420 UJ
Benzo(a)anthracene 10 J 8.6 J 6.1 J 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 U
Benzo(a)pyrene 23 UJ 21 UJ 25 U 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 U
Benzo(b)fluoranthene 11 J 21 UJ 25 U 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 U
Benzo(g,h,i)perylene 11 J 21 UJ 3 J 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 UJ
Benzo(k)fluoranthene 23 UJ 21 UJ 25 UJ 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 UJ
bis(2-Chloroethoxy)methane 380 U 340 U 420 U 390 U NA NA NA 360 U 370 U 390 U 390 U
bis(2-Chloroethyl)ether 380 U 340 U 420 UJ 390 U NA NA NA 360 U 370 U 390 U 390 U
bis(2-Ethylhexyl)phthalate 110 R 130 R 130 UJ 120 R NA NA NA 120 R 180 R 170 U 120 UJ
Butylbenzylphthalate 380 UJ 340 UJ 420 U 390 UJ NA NA NA 360 UJ 370 UJ 390 UJ 390 U
Caprolactam 500 U 450 U 540 U 510 U NA NA NA 470 U 480 U 510 U 510 U
Carbazole 23 UJ 21 UJ 25 UJ 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 UJ
Chrysene 23 UJ 21 UJ 25 U 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 U
Dibenz(a,h)anthracene 23 UJ 21 UJ 25 U 24 R NA NA NA 22 UJ 22 UJ 24 UJ 24 U
Dibenzofuran 380 U 340 U 420 U 390 U NA NA NA 360 U 370 U 390 U 390 U
Dibromochloromethane 6 U 6 U 6 U 5 U NA NA NA 4 UJ 5 U 5 U 6 U
Diethylphthalate 380 U 340 U 420 U 390 U NA NA NA 360 U 370 U 390 U 390 U
Dimethyl phthalate 380 U 340 U 420 U 390 U NA NA NA 360 U 370 U 390 U 390 U
Di-n-butylphthalate 110 UJ 100 UJ 130 UJ 120 UJ NA NA NA 110 UJ 110 UJ 120 UJ 120 UJ
Di-n-octylphthalate 730 UJ 660 UJ 800 U 750 UJ NA NA NA 690 UJ 700 UJ 750 UJ 740 U
Fluoranthene 23 UJ 21 UJ 2.8 J 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 UJ
Fluorene 23 UJ 21 UJ 25 U 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 U
Hexachlorobenzene 110 UJ 100 UJ 130 UJ 120 UJ NA NA NA 110 UJ 110 UJ 120 UJ 120 UJ
Hexachlorobutadiene 380 U 340 U 420 U 390 U NA NA NA 360 U 370 U 390 U 390 U
Hexachlorocyclopentadiene 380 UJ 340 UJ 420 U 390 UJ NA NA NA 360 UJ 370 UJ 390 UJ 390 U
Hexachloroethane 110 UJ 100 UJ 130 U 120 UJ NA NA NA 110 UJ 110 UJ 120 UJ 120 U
Indeno(1,2,3-cd)pyrene 23 UJ 21 UJ 25 U 24 R NA NA NA 22 UJ 22 UJ 24 UJ 24 U
Isophorone 380 U 340 U 420 U 390 U NA NA NA 360 U 370 U 390 U 390 U
Naphthalene 23 UJ 21 UJ 25 U 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 U
n-Nitroso-di-n-propylamine 380 U 340 U 420 U 390 U NA NA NA 360 U 370 U 390 U 390 U
n-Nitrosodiphenylamine 760 U 680 U 830 U 780 U NA NA NA 720 U 730 U 780 U 770 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques
AOC-R, VE-PI-8

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEP8-SO05

VEP8-SB05-46-0209

02/19/09

VEP8-SO06

VEP8-SB06-46-0209

02/19/09

VEP8-SO07

VEP8-SB07-46-0209

02/20/09

VEP8-SO08

VEP8-SB08-46-0209

02/19/09

VEP8-SO14

VEP8-SB14-46-0209

02/23/09

VEP8-SB10-46-0209

02/11/09

VEP8-SB10P-46-0209

02/11/09

VEP8-SB11-46-0209

02/11/09

VEP8-SO10 VEP8-SO13

VEP8-SB13-46-0209

02/18/09

VEP8-SB13P-46-0209

02/18/09

VEP8-SO11 VEP8-SO12

VEP8-SB12-46-0209

02/18/09

Nitrobenzene 380 U 340 U 420 U 390 U NA NA NA 360 U 370 U 390 U 390 U
Pentachlorophenol 110 R 100 R 34 J 120 R NA NA NA 110 R 110 R 120 R 120 UJ
Phenanthrene 23 UJ 21 UJ 25 UJ 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 UJ
Phenol 540 U 490 U 590 UJ 560 U NA NA NA 510 U 520 U 560 U 550 U
Pyrene 23 UJ 21 UJ 25 UJ 24 UJ NA NA NA 22 UJ 22 UJ 24 UJ 24 UJ

Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor-1016 20 U 18 U 21 U 20 U NA NA NA NA NA NA 20 U
Aroclor-1221 34 U 31 U 38 U 36 U NA NA NA NA NA NA 35 U
Aroclor-1232 23 U 21 U 25 U 24 U NA NA NA NA NA NA 24 U
Aroclor-1242 20 U 18 U 21 U 20 U NA NA NA NA NA NA 20 U
Aroclor-1248 33 U 30 U 36 U 34 U NA NA NA NA NA NA 34 U
Aroclor-1254 24 U 22 U 26 U 25 U NA NA NA NA NA NA 25 U
Aroclor-1260 20 U 18 U 21 U 20 U NA NA NA NA NA NA 20 U

Total Metals (MG/KG)
Aluminum 14,100 7,030 23,500 22,400 25,100 26,900 10,200 24,200 19,000 21,400 11,900
Antimony 0.11 UJ 0.088 UJ 0.37 J 0.16 J 0.04 J 0.06 J 0.03 J 0.1 UJ 0.096 UJ 0.1 UJ 0.05 J
Arsenic 0.52 J 0.25 J 0.77 0.7 0.56 J 0.45 J 1.1 0.57 1.3 1.5 0.46 J
Barium 46.5 31.2 67.7 83 76.2 92.4 41.9 107 83.7 84.3 94.2
Beryllium 0.13 J 0.08 J 0.18 0.21 J 0.22 0.22 0.098 U 0.24 J 0.18 J 0.2 J 0.13
Cadmium 0.14 0.088 U 0.42 0.12 0.13 U 0.1 U 0.098 U 0.1 U 0.1 0.18 0.1 U
Calcium 4,700 2,420 19,100 7,520 4,080 4,100 3,760 4,890 71,800 79,000 4,770
Chromium 14.6 10.8 24 27.8 26.2 26.7 19.1 24.1 17.8 19.2 18.6
Cobalt 9.5 6.3 11 14.5 12 11.6 8 16.7 9.7 11.5 13.7
Copper 52.6 J 22.4 J 66.4 J 76.6 J 71.5 73.3 32.7 82.3 J 52.9 J 59.7 J 40.1 J
Cyanide 0.73 U 0.66 U 0.41 J 0.79 U 0.86 U 0.66 U 0.66 U 0.66 U 0.66 U 0.73 U 0.66 U
Iron 24,800 18,600 28,100 37,600 32,300 32,900 24,500 31,000 22,000 24,000 26,200
Lead 5.4 0.8 25.3 8 1.6 J 1.5 J 0.84 J 2 1.4 1.6 1.6
Magnesium 3,650 1,350 4,820 5,260 4,520 4,630 2,520 6,230 19,100 19,200 2,970
Manganese 342 229 525 722 658 670 285 1,190 561 623 645
Mercury 0.035 U 0.032 U 0.032 U 0.036 U 0.042 U 0.01 J 0.032 U 0.036 U 0.036 U 0.037 U 0.039 U
Nickel 6.1 4 8.3 10.8 10.8 10.4 5.5 13.8 8.4 9.4 6.3
Potassium 1,130 490 1,410 J 1,370 1,320 1,370 558 2,360 1,360 1,600 877 J
Selenium 0.56 U 0.44 U 0.48 U 0.53 U 0.65 U 0.5 U 0.13 J 0.5 U 0.18 J 0.32 J 0.52 U
Silver 0.11 U 0.088 U 0.095 U 0.1 U 0.13 U 0.1 U 0.098 U 0.1 U 0.096 U 0.1 U 0.1 U
Sodium 254 231 351 J 448 671 734 301 J 668 1,100 1,300 342 J
Thallium 0.22 U 0.18 U 0.095 U 0.2 U 0.13 U 0.1 U 0.098 U 0.2 U 0.19 U 0.2 U 0.1 U
Vanadium 90.5 73.7 95.3 133 112 114 97.5 112 72.6 80.5 110
Zinc 25.2 J 9.9 J 649 35 J 32 33.6 16.2 33.7 J 24 J 26.2 J 17.6

Wet Chemistry
pH (PH) 8.1 NA NA NA NA NA NA NA NA NA 8
Total organic carbon (TOC) (UG/G) 1,900 NA NA NA NA NA NA NA NA NA 1,200

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-PI-10

Final Surface Soil Raw Analytical Data
March 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 6 U 7 U 8 U
1,1,2,2-Tetrachloroethane 5 U 6 U 7 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 6 U 7 U 8 U
1,1,2-Trichloroethane 5 U 6 U 7 U
1,1-Dichloroethane 6 U 7 U 8 U
1,1-Dichloroethene 5 U 6 U 7 U
1,2,3-Trichlorobenzene 5 U 6 U 7 U
1,2,4-Trichlorobenzene 5 U 6 U 7 U
1,2-Dibromo-3-chloropropane 7 U 8 U 9 U
1,2-Dibromoethane 6 U 7 U 8 U
1,2-Dichlorobenzene 5 U 6 U 7 U
1,2-Dichloroethane 5 U 6 U 7 U
1,2-Dichloropropane 5 U 6 U 7 U
1,3-Dichlorobenzene 5 U 6 U 7 U
1,4-Dichlorobenzene 5 U 6 U 7 U
2-Butanone 27 U 35 U 38 U
2-Hexanone 24 U 30 U 33 U
4-Methyl-2-pentanone 27 U 35 U 38 U
Acetone 31 R 40 U 44 R
Benzene 5 U 6 U 7 U
Bromochloromethane 6 U 7 U 8 U
Bromodichloromethane 5 U 6 U 7 U
Bromoform 5 UJ 6 UJ 7 UJ
Bromomethane 9 U 12 U 13 UJ
Carbon disulfide 6 U 7 U 8 U
Carbon tetrachloride 5 U 6 U 7 U
Chlorobenzene 5 U 6 U 7 U
Chloroethane 9 U 12 U 13 U
Chloroform 6 U 7 U 8 U
Chloromethane 9 U 12 U 13 U
cis-1,2-Dichloroethene 7 U 8 U 9 U
cis-1,3-Dichloropropene 5 U 6 U 7 U
Cyclohexane 5 U 6 U 7 U
Dibromochloromethane 5 UJ 6 UJ 7 UJ
Dichlorodifluoromethane (Freon-12) 9 U 12 U 13 U
Ethylbenzene 5 U 6 U 7 U
Isopropylbenzene 5 U 6 U 7 U
m- and p-Xylene 10 U 13 U 14 U
Methyl acetate 13 U 17 U 18 U
Methylcyclohexane 5 U 6 U 7 U
Methylene chloride 24 U 30 U 33 U
Methyl-tert-butyl ether (MTBE) 8 U 11 U 12 U
o-Xylene 5 U 6 U 7 U
Styrene 5 U 6 U 7 U
Tetrachloroethene 6 U 7 U 8 U
Toluene 5 U 6 U 7 U
trans-1,2-Dichloroethene 7 U 8 U 9 U
trans-1,3-Dichloropropene 7 U 8 U 9 U
Trichloroethene 6 U 7 U 8 U
Trichlorofluoromethane(Freon-11) 9 U 12 U 13 U
Vinyl chloride 9 U 12 U 13 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 370 U 400 U 390 U
1,2,4,5-Tetrachlorobenzene 450 U 490 U 480 U
1,4-Dioxane 190 UJ 200 UJ 200 U
2,2'-Oxybis(1-chloropropane) 370 U 400 U 390 U
2,3,4,6-Tetrachlorophenol 470 U 500 U 490 U
2,4,5-Trichlorophenol 920 U 980 U 960 U
2,4,6-Trichlorophenol 520 U 560 U 550 U
2,4-Dichlorophenol 500 U 540 U 530 UJ
2,4-Dimethylphenol 560 U 590 U 580 UJ
2,4-Dinitrophenol 1,300 U 1,400 U 1,300 UJ
2,4-Dinitrotoluene 370 U 400 U 390 U
2,6-Dinitrotoluene 370 U 400 U 390 U
2-Chloronaphthalene 22 UJ 24 UJ 24 U
2-Chlorophenol 550 U 590 U 580 U
2-Methylnaphthalene 22 UJ 24 UJ 24 U
2-Methylphenol 670 U 720 U 700 U
2-Nitroaniline 920 U 980 U 960 U
2-Nitrophenol 560 U 600 U 590 U
3- and 4-Methylphenol 630 U 670 U 660 U
3,3'-Dichlorobenzidine 380 U 410 U 400 UJ
3-Nitroaniline 920 U 980 U 960 U
4,6-Dinitro-2-methylphenol 1,100 U 1,200 U 1,200 U
4-Bromophenyl-phenylether 370 U 400 U 390 U
4-Chloro-3-methylphenol 560 U 600 U 580 U
4-Chloroaniline 400 U 430 U 420 U
4-Chlorophenyl-phenylether 370 U 400 U 390 UJ

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEP10-SO03

VEP10-SS03-01-0309

03/13/09

VEP10-SO01

VEP10-SS01-01-0309

03/11/09

VEP10-SO02

VEP10-SS02-01-0309

03/11/09
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Vieques East
VE-PI-10

Final Surface Soil Raw Analytical Data
March 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEP10-SO03

VEP10-SS03-01-0309

03/13/09

VEP10-SO01

VEP10-SS01-01-0309

03/11/09

VEP10-SO02

VEP10-SS02-01-0309

03/11/09

4-Nitroaniline 920 UJ 980 U 960 U
4-Nitrophenol 1,000 UJ 1,100 U 1,100 UJ
Acenaphthene 22 UJ 24 UJ 24 U
Acenaphthylene 22 UJ 24 UJ 7 J
Acetophenone 600 U 640 U 630 U
Anthracene 22 UJ 24 UJ 24 U
Atrazine 370 U 400 U 390 U
Benzaldehyde 400 R 430 R 420 R
Benzo(a)anthracene 22 UJ 24 UJ 9.4 J
Benzo(a)pyrene 22 UJ 24 UJ 24 UJ
Benzo(b)fluoranthene 22 UJ 24 UJ 24 U
Benzo(g,h,i)perylene 22 UJ 24 UJ 24 UJ
Benzo(k)fluoranthene 22 UJ 24 UJ 24 U
bis(2-Chloroethoxy)methane 370 U 400 U 390 U
bis(2-Chloroethyl)ether 370 U 400 U 390 U
bis(2-Ethylhexyl)phthalate 110 UJ 120 UJ 120 U
Butylbenzylphthalate 370 U 400 U 390 U
Caprolactam 480 U 520 UJ 510 UJ
Carbazole 22 UJ 24 UJ 3.1 J
Chrysene 22 UJ 24 UJ 24 U
Dibenz(a,h)anthracene 22 UJ 24 UJ 24 UJ
Dibenzofuran 370 U 400 U 390 UJ
Diethylphthalate 370 U 400 U 390 U
Dimethyl phthalate 370 U 400 U 390 U
Di-n-butylphthalate 110 UJ 120 UJ 120 U
Di-n-octylphthalate 710 U 760 U 740 U
Fluoranthene 22 UJ 24 UJ 24 U
Fluorene 22 UJ 24 UJ 24 U
Hexachlorobenzene 110 UJ 120 UJ 120 U
Hexachlorobutadiene 370 U 400 U 390 U
Hexachlorocyclopentadiene 370 U 400 U 390 U
Hexachloroethane 110 UJ 120 UJ 120 U
Indeno(1,2,3-cd)pyrene 22 UJ 24 UJ 24 UJ
Isophorone 370 U 400 U 390 U
Naphthalene 22 UJ 24 UJ 24 U
n-Nitroso-di-n-propylamine 370 UJ 400 UJ 390 U
n-Nitrosodiphenylamine 740 U 790 U 770 U
Nitrobenzene 370 U 400 U 390 U
Pentachlorophenol 110 R 120 R 120 UJ
Phenanthrene 22 UJ 24 UJ 24 U
Phenol 520 U 560 U 550 UJ
Pyrene 22 UJ 24 UJ 24 U

Total Metals (MG/KG)
Aluminum 29,100 31,600 32,200
Antimony 0.11 U 0.098 U 0.13 J
Arsenic 1.1 1 1 J
Barium 135 196 79.5
Beryllium 0.3 0.44 0.27
Cadmium 0.11 U 0.098 U 0.05 J
Calcium 24,300 5,940 4,700
Chromium 19.3 21.9 19.6 J
Cobalt 16.2 23 10.4
Copper 57.4 74.2 62.6 J
Cyanide 0.66 U 0.66 U 0.66 U
Iron 28,800 30,900 27,900
Lead 5.6 3.4 2.1 J
Magnesium 6,190 6,490 5,880
Manganese 801 1,580 495 J
Mercury 0.037 U 0.039 U 0.02 J
Nickel 9.6 15.2 9 J
Potassium 2,070 2,540 2,510 J
Selenium 0.49 J 0.43 J 0.51 U
Silver 0.11 U 0.098 U 0.1 U
Sodium 892 2,250 402 J
Thallium 0.11 U 0.098 U 0.1 U
Vanadium 109 103 85.6 J
Zinc 27.4 31.6 30.9

Wet Chemistry
pH (PH) 7.7 NA NA
Total organic carbon (TOC) (UG/G) 3,900 NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-PI-10

Final Subsurface Soil Raw Analytical Data
March 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 7 U 7 UJ 7 U
1,1,2,2-Tetrachloroethane 6 U 6 UJ 6 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 7 U 7 UJ 7 U
1,1,2-Trichloroethane 6 U 6 UJ 6 U
1,1-Dichloroethane 7 U 7 UJ 7 U
1,1-Dichloroethene 6 U 6 UJ 6 U
1,2,3-Trichlorobenzene 6 U 6 UJ 6 U
1,2,4-Trichlorobenzene 6 U 6 UJ 6 U
1,2-Dibromo-3-chloropropane 8 U 8 UJ 8 U
1,2-Dibromoethane 7 U 7 UJ 7 U
1,2-Dichlorobenzene 6 U 6 UJ 6 U
1,2-Dichloroethane 6 U 6 UJ 6 U
1,2-Dichloropropane 6 U 6 UJ 6 U
1,3-Dichlorobenzene 6 U 6 UJ 6 U
1,4-Dichlorobenzene 6 U 6 UJ 6 U
2-Butanone 36 U 35 UJ 35 U
2-Hexanone 31 U 30 UJ 30 U
4-Methyl-2-pentanone 36 U 35 UJ 35 U
Acetone 40 R 40 R 40 R
Benzene 6 U 6 UJ 6 U
Bromochloromethane 7 U 7 UJ 7 U
Bromodichloromethane 6 U 6 UJ 6 U
Bromoform 6 UJ 6 UJ 6 UJ
Bromomethane 12 U 12 UJ 12 UJ
Carbon disulfide 7 U 7 UJ 7 U
Carbon tetrachloride 6 U 6 UJ 6 U
Chlorobenzene 6 U 6 UJ 6 U
Chloroethane 12 U 12 UJ 12 U
Chloroform 7 U 7 UJ 7 U
Chloromethane 12 U 12 UJ 12 U
cis-1,2-Dichloroethene 8 U 8 UJ 8 U
cis-1,3-Dichloropropene 6 U 6 UJ 6 U
Cyclohexane 6 U 6 UJ 6 U
Dibromochloromethane 6 UJ 6 UJ 6 UJ
Dichlorodifluoromethane (Freon-12) 12 U 12 UJ 12 U
Ethylbenzene 6 U 6 UJ 6 U
Isopropylbenzene 6 U 6 UJ 6 U
m- and p-Xylene 13 U 13 UJ 13 U
Methyl acetate 17 U 17 UJ 17 U
Methylcyclohexane 6 U 6 UJ 6 U
Methylene chloride 31 U 30 UJ 30 U
Methyl-tert-butyl ether (MTBE) 11 U 11 UJ 11 U
o-Xylene 6 U 6 UJ 6 U
Styrene 6 U 6 UJ 6 U
Tetrachloroethene 7 U 7 UJ 7 U
Toluene 6 U 6 UJ 6 U
trans-1,2-Dichloroethene 8 U 8 UJ 8 U
trans-1,3-Dichloropropene 8 U 8 UJ 8 U
Trichloroethene 7 U 7 UJ 7 U
Trichlorofluoromethane(Freon-11) 12 U 12 UJ 12 U
Vinyl chloride 12 U 12 UJ 12 U
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 410 U 410 U 480 U
1,2,4,5-Tetrachlorobenzene 500 U 500 U 580 U
1,4-Dioxane 210 UJ 210 U 240 U
2,2'-Oxybis(1-chloropropane) 410 U 410 U 480 U
2,3,4,6-Tetrachlorophenol 520 U 520 U 610 U
2,4,5-Trichlorophenol 1,000 U 1,000 U 1,200 U
2,4,6-Trichlorophenol 580 U 580 U 670 U
2,4-Dichlorophenol 560 U 560 UJ 650 UJ
2,4-Dimethylphenol 610 U 610 UJ 720 UJ
2,4-Dinitrophenol 1,400 U 1,400 UJ 1,600 UJ
2,4-Dinitrotoluene 410 U 410 U 480 U
2,6-Dinitrotoluene 410 U 410 U 480 U
2-Chloronaphthalene 25 UJ 25 U 29 U
2-Chlorophenol 610 U 610 U 710 U
2-Methylnaphthalene 25 UJ 25 U 29 U
2-Methylphenol 740 U 740 U 870 U
2-Nitroaniline 1,000 U 1,000 U 1,200 U
2-Nitrophenol 620 U 620 U 720 U
3- and 4-Methylphenol 700 U 700 U 810 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated 
blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEP10-SO03

VEP10-SB03-46-0309

03/13/09

VEP10-SO01

VEP10-SB01-46-0309

03/11/09

VEP10-SO02

VEP10-SB02-13-0309

03/13/09
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Vieques East
VE-PI-10

Final Subsurface Soil Raw Analytical Data
March 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEP10-SO03

VEP10-SB03-46-0309

03/13/09

VEP10-SO01

VEP10-SB01-46-0309

03/11/09

VEP10-SO02

VEP10-SB02-13-0309

03/13/09

3,3'-Dichlorobenzidine 420 U 420 UJ 490 UJ
3-Nitroaniline 1,000 U 1,000 U 1,200 U
4,6-Dinitro-2-methylphenol 1,200 U 1,200 U 1,500 U
4-Bromophenyl-phenylether 410 U 410 U 480 U
4-Chloro-3-methylphenol 620 U 620 U 720 U
4-Chloroaniline 440 U 440 U 520 U
4-Chlorophenyl-phenylether 410 U 410 UJ 480 UJ
4-Nitroaniline 1,000 UJ 1,000 U 1,200 U
4-Nitrophenol 1,100 UJ 1,100 UJ 1,300 UJ
Acenaphthene 25 UJ 25 U 29 U
Acenaphthylene 25 UJ 25 U 29 U
Acetophenone 660 U 660 U 770 U
Anthracene 25 UJ 25 U 29 U
Atrazine 410 U 410 U 480 U
Benzaldehyde 450 R 450 R 520 R
Benzo(a)anthracene 25 UJ 25 U 11 J
Benzo(a)pyrene 25 UJ 25 U 29 U
Benzo(b)fluoranthene 25 UJ 25 UJ 29 UJ
Benzo(g,h,i)perylene 25 UJ 25 U 29 U
Benzo(k)fluoranthene 25 UJ 25 U 29 UJ
bis(2-Chloroethoxy)methane 410 U 410 U 480 U
bis(2-Chloroethyl)ether 410 U 410 U 480 U
bis(2-Ethylhexyl)phthalate 120 UJ 120 U 140 U
Butylbenzylphthalate 410 U 410 U 480 U
Caprolactam 540 U 540 UJ 620 UJ
Carbazole 25 UJ 25 U 29 U
Chrysene 25 UJ 25 U 29 U
Dibenz(a,h)anthracene 25 UJ 25 U 29 U
Dibenzofuran 410 U 410 UJ 480 UJ
Diethylphthalate 410 U 410 U 480 U
Dimethyl phthalate 410 U 410 U 480 U
Di-n-butylphthalate 120 UJ 120 U 140 U
Di-n-octylphthalate 780 U 780 U 920 U
Fluoranthene 25 UJ 25 U 29 U
Fluorene 25 UJ 25 U 29 U

Hexachlorobenzene 120 UJ 120 U 140 UJ
Hexachlorobutadiene 410 U 410 U 480 U
Hexachlorocyclopentadiene 410 U 410 U 480 U
Hexachloroethane 120 UJ 120 U 140 U
Indeno(1,2,3-cd)pyrene 25 UJ 25 U 29 U
Isophorone 410 U 410 U 480 U
Naphthalene 25 UJ 25 U 29 U
n-Nitroso-di-n-propylamine 410 UJ 410 U 480 U
n-Nitrosodiphenylamine 810 U 810 U 950 U
Nitrobenzene 410 U 410 U 480 U
Pentachlorophenol 120 R 120 R 140 U
Phenanthrene 25 UJ 25 U 29 UJ
Phenol 580 U 580 UJ 680 UJ
Pyrene 25 UJ 25 U 29 UJ

Total Metals (MG/KG)
Aluminum 42,200 30,500 40,800
Antimony 0.097 U 0.11 UJ 0.12 UJ
Arsenic 1.4 1 J 1.8 J
Barium 107 53.8 98.6
Beryllium 0.42 0.3 0.35
Cadmium 0.097 U 0.06 J 0.1 J
Calcium 21,700 12,400 36,400
Chromium 28.2 21.3 J 25.2 J
Cobalt 13.2 7.3 14.3
Copper 65.1 60.1 J 61 J
Cyanide 0.66 U 0.66 U 0.92 U
Iron 38,200 29,100 35,000
Lead 2.5 2.1 J 3.1 J
Magnesium 8,930 6,910 8,820
Manganese 696 232 J 821 J
Mercury 0.041 U 0.039 R 0.046 R
Nickel 11.2 7.1 J 11.1 J
Potassium 3,120 2,920 J 3,480 J
Selenium 0.22 J 0.54 U 0.6 U
Silver 0.097 U 0.11 U 0.12 U
Sodium 5,460 5,070 J 5,750 J
Thallium 0.097 U 0.11 U 0.12 U
Vanadium 119 82 J 119 J
Zinc 44 36.2 38.8

Wet Chemistry
pH (PH) 9.1 NA NA
Total organic carbon (TOC) (UG/G) 2,200 NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated 
blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-PAOC-I

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 5 U 6 U 7 U 5 U 6 U 6 U
1,1,2,2-Tetrachloroethane 4 U 5 U 6 U 4 U 5 U 5 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 5 U 6 U 7 U 5 U 6 U 6 U
1,1,2-Trichloroethane 4 U 5 U 6 U 4 U 5 U 5 U
1,1-Dichloroethane 5 U 6 U 7 U 5 U 6 U 6 U
1,1-Dichloroethene 4 U 5 U 6 U 4 U 5 U 5 U
1,2,3-Trichlorobenzene 4 U 5 U 6 U 4 U 5 U 5 U
1,2,4-Trichlorobenzene 4 U 5 U 6 U 4 U 5 U 5 U
1,2-Dibromo-3-chloropropane 6 U 7 U 8 U 6 U 7 U 7 U
1,2-Dibromoethane 5 U 6 U 7 U 5 U 6 U 6 U
1,2-Dichlorobenzene 4 U 5 U 6 U 4 U 5 U 5 U
1,2-Dichloroethane 4 U 5 U 6 U 4 U 5 U 5 U
1,2-Dichloropropane 4 U 5 U 6 U 4 U 5 U 5 U
1,3-Dichlorobenzene 4 U 5 U 6 U 4 U 5 U 5 U
1,4-Dichlorobenzene 4 U 5 U 6 U 4 U 5 U 5 U
2-Butanone 26 R 30 R 33 R 26 R 29 R 29 R
2-Hexanone 22 U 26 U 28 U 22 U 25 U 25 U
4-Methyl-2-pentanone 26 U 30 U 33 U 26 U 29 U 29 U
Acetone 30 R 35 R 37 R 30 R 33 R 33 R
Benzene 4 U 5 U 6 U 4 U 5 U 5 U
Bromochloromethane 5 U 6 U 7 U 5 U 6 U 6 U
Bromodichloromethane 4 U 5 U 6 U 4 U 5 U 5 U
Bromoform 4 U 5 U 6 U 4 U 5 U 5 U
Bromomethane 9 U 10 U 11 U 9 U 10 U 10 U
Carbon disulfide 5 U 6 U 7 U 5 U 6 U 6 U
Carbon tetrachloride 4 U 5 U 6 U 4 U 5 U 5 U
Chlorobenzene 4 U 5 U 6 U 4 U 5 U 5 U
Chloroethane 9 UJ 10 UJ 11 UJ 9 UJ 10 UJ 10 UJ
Chloroform 5 U 6 U 7 U 5 U 6 U 6 U
Chloromethane 9 U 10 U 11 U 9 U 10 U 10 U
cis-1,2-Dichloroethene 6 U 7 U 8 U 6 U 7 U 7 U
cis-1,3-Dichloropropene 4 U 5 U 6 U 4 U 5 U 5 U
Cyclohexane 4 U 5 U 6 U 4 U 5 U 5 U
Dibromochloromethane 4 U 5 U 6 U 4 U 5 U 5 U
Dichlorodifluoromethane (Freon-12) 9 U 10 U 11 U 9 U 10 U 10 U
Ethylbenzene 4 U 5 U 6 U 4 U 5 U 5 U
Isopropylbenzene 4 U 5 U 6 U 4 U 5 U 5 U
m- and p-Xylene 10 U 12 U 12 U 10 U 11 U 11 U
Methyl acetate 12 U 15 U 16 U 12 U 14 U 14 U
Methylcyclohexane 4 U 5 U 6 U 4 U 5 U 5 U
Methylene chloride 22 U 26 U 28 U 22 U 25 U 25 U
Methyl-tert-butyl ether (MTBE) 8 U 9 U 10 U 8 U 9 U 9 U
o-Xylene 4 U 5 U 6 U 4 U 5 U 5 U
Styrene 4 U 5 U 6 U 4 U 5 U 5 U
Tetrachloroethene 5 U 6 U 7 U 5 U 6 U 6 U
Toluene 4 U 5 U 6 U 4 U 5 U 5 U
trans-1,2-Dichloroethene 6 U 7 U 8 U 6 U 7 U 7 U
trans-1,3-Dichloropropene 6 U 7 U 8 U 6 U 7 U 7 U
Trichloroethene 5 U 6 U 7 U 5 U 6 U 6 U
Trichlorofluoromethane(Freon-11) 9 U 10 U 11 U 9 U 10 U 10 U
Vinyl chloride 9 U 10 U 11 U 9 U 10 U 10 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 380 UJ 360 UJ 460 UJ 340 U 350 U 390 UJ
1,2,4,5-Tetrachlorobenzene 460 U 440 U 560 U 420 U 440 U 480 U
1,4-Dioxane 190 UJ 190 UJ 240 UJ 180 UJ 180 UJ 200 UJ
2,2'-Oxybis(1-chloropropane) 380 U 360 U 460 U 340 U 350 U 390 U
2,3,4,6-Tetrachlorophenol 480 U 460 U 580 U 440 U 450 U 500 U
2,4,5-Trichlorophenol 940 U 900 U 1,100 U 860 U 880 U 970 U
2,4,6-Trichlorophenol 530 U 510 U 650 U 490 U 500 U 550 U
2,4-Dichlorophenol 520 U 490 U 620 U 470 UJ 480 UJ 530 U
2,4-Dimethylphenol 570 UJ 540 UJ 690 UJ 520 UJ 530 UJ 580 UJ
2,4-Dinitrophenol 1,300 U 1,200 U 1,600 U 1,200 U 1,200 U 1,300 U
2,4-Dinitrotoluene 380 U 360 U 460 U 340 U 350 U 390 U
2,6-Dinitrotoluene 380 U 360 U 460 U 340 U 350 U 390 U
2-Chloronaphthalene 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
2-Chlorophenol 560 U 540 U 680 U 520 U 530 U 580 U
2-Methylnaphthalene 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
2-Methylphenol 690 U 660 U 830 U 630 U 640 U 710 U
2-Nitroaniline 940 U 900 U 1,100 U 860 U 880 U 970 U
2-Nitrophenol 570 U 550 U 700 U 520 U 540 U 590 U
3- and 4-Methylphenol 640 U 620 U 780 U 590 U 600 U 660 U
3,3'-Dichlorobenzidine 390 U 380 UJ 480 U 360 U 370 U 400 U
3-Nitroaniline 940 U 900 U 1,100 U 860 U 880 U 970 U
4,6-Dinitro-2-methylphenol 1,200 U 1,100 U 1,400 U 1,000 U 1,100 U 1,200 U
4-Bromophenyl-phenylether 380 U 360 U 460 U 340 U 350 U 390 U
4-Chloro-3-methylphenol 570 U 550 U 690 U 520 U 540 U 590 U
4-Chloroaniline 410 U 390 U 500 U 370 U 380 U 420 U
4-Chlorophenyl-phenylether 380 UJ 360 UJ 460 UJ 340 U 350 U 390 UJ
4-Nitroaniline 940 U 900 UJ 1,100 U 860 U 880 U 970 U
4-Nitrophenol 1,100 U 1,000 U 1,300 U 970 UJ 1,000 UJ 1,100 U
Acenaphthene 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
Acenaphthylene 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
Acetophenone 610 U 590 U 740 U 560 U 570 U 630 U
Anthracene 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
Atrazine 380 U 360 U 460 U 340 U 350 U 390 U
Benzaldehyde 410 UJ 400 UJ 410 J 380 UJ 390 UJ 420 UJ
Benzo(a)anthracene 2.5 J 3.5 J 28 UJ 21 UJ 22 UJ 24 UJ

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated 
blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEPI-SS03P-01-0209

02/24/09

VEPI-SO01

VEPI-SS01-01-0209

02/24/09

VEPI-SO02

VEPI-SS02-01-0209

02/24/09

VEPI-SO04

VEPI-SS04-01-0209

02/24/09

VEPI-SO05

VEPI-SS05-01-0209

02/24/09

VEPI-SO03

VEPI-SS03-01-0209

02/24/09
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Vieques East
VE-PAOC-I

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEPI-SS03P-01-0209

02/24/09

VEPI-SO01

VEPI-SS01-01-0209

02/24/09

VEPI-SO02

VEPI-SS02-01-0209

02/24/09

VEPI-SO04

VEPI-SS04-01-0209

02/24/09

VEPI-SO05

VEPI-SS05-01-0209

02/24/09

VEPI-SO03

VEPI-SS03-01-0209

02/24/09

Benzo(a)pyrene 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
Benzo(b)fluoranthene 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
Benzo(g,h,i)perylene 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
Benzo(k)fluoranthene 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
bis(2-Chloroethoxy)methane 380 U 360 U 460 U 340 U 350 U 390 U
bis(2-Chloroethyl)ether 380 UJ 360 UJ 460 UJ 340 U 350 U 390 UJ
bis(2-Ethylhexyl)phthalate 110 UJ 68 J 120 J 100 UJ 49 J 120 UJ
Butylbenzylphthalate 380 U 360 UJ 460 U 340 U 350 U 390 U
Caprolactam 490 U 470 UJ 600 U 450 U 460 U 510 U
Carbazole 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
Chrysene 3.4 J 4.7 J 28 UJ 21 UJ 22 UJ 24 UJ
Dibenz(a,h)anthracene 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
Dibenzofuran 380 U 360 U 460 U 340 U 350 U 390 U
Diethylphthalate 380 U 360 U 460 U 340 U 350 U 390 U
Dimethyl phthalate 380 U 360 U 460 U 340 U 350 U 390 U
Di-n-butylphthalate 110 UJ 110 UJ 140 UJ 100 UJ 110 UJ 120 UJ
Di-n-octylphthalate 720 U 700 U 880 U 660 U 680 U 750 U
Fluoranthene 3.4 J 6 J 28 UJ 21 UJ 3 J 24 UJ
Fluorene 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
Hexachlorobenzene 110 UJ 110 UJ 140 UJ 100 UJ 110 UJ 120 UJ
Hexachlorobutadiene 380 U 360 U 460 U 340 U 350 U 390 U
Hexachlorocyclopentadiene 380 U 360 U 460 U 340 U 350 U 390 U
Hexachloroethane 110 UJ 110 UJ 140 UJ 100 UJ 110 UJ 120 UJ
Indeno(1,2,3-cd)pyrene 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
Isophorone 380 U 360 U 460 U 340 U 350 U 390 U
Naphthalene 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
n-Nitroso-di-n-propylamine 380 U 360 U 460 U 340 U 350 U 390 U
n-Nitrosodiphenylamine 750 U 720 U 910 U 690 U 710 U 780 U
Nitrobenzene 380 U 360 U 460 U 340 U 350 U 390 U
Pentachlorophenol 110 UJ 110 UJ 140 UJ 100 UJ 110 UJ 120 UJ
Phenanthrene 23 UJ 22 UJ 28 UJ 21 UJ 22 UJ 24 UJ
Phenol 540 UJ 510 UJ 650 UJ 490 U 500 U 550 UJ
Pyrene 3.7 J 6.3 J 28 UJ 21 UJ 5.1 J 24 UJ

Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor-1016 19 U 19 U 24 U 18 U 18 U 20 U
Aroclor-1221 34 U 33 U 42 U 31 U 32 U 35 U
Aroclor-1232 23 U 22 U 28 U 21 U 22 U 24 U
Aroclor-1242 19 U 19 U 24 U 18 U 18 U 20 U
Aroclor-1248 33 U 32 U 40 U 30 U 31 U 34 U
Aroclor-1254 24 U 23 U 29 U 22 U 22 U 25 U
Aroclor-1260 19 U 19 U 24 U 18 U 18 U 20 U

Total Metals (MG/KG)
Aluminum 28,600 26,300 40,000 J 13,900 J 12,600 15,000
Antimony 0.25 J 0.13 J 0.11 UJ 0.34 J 4.7 J 1.2 J
Arsenic 0.47 J 0.74 0.68 1.2 2 0.64
Barium 97 61.8 90.3 74.4 74.9 74.3
Beryllium 0.18 0.17 0.26 0.13 0.1 0.16
Cadmium 0.04 J 0.1 0.07 J 0.34 0.2 0.05 J
Calcium 4,870 7,270 10,500 J 21,600 J 110,000 5,700
Chromium 23.8 18.8 27.8 J 19.2 J 17.3 22.5
Cobalt 13.8 9.6 14.5 10.9 6.8 12
Copper 52.7 48.8 84 J 43.1 J 30.2 36.8
Cyanide 0.73 U 0.73 U 0.92 U 0.66 U 0.66 U 0.44 J
Iron 29,400 28,600 40,400 J 23,400 J 19,500 28,800
Lead 2.1 4.2 3.6 J 21.4 J 11.3 1.8
Magnesium 2,870 3,090 5,020 J 3,480 J 15,500 2,030
Manganese 679 493 664 701 360 861
Mercury 0.01 J 0.07 0.045 U 0.03 0.03 J 0.01 J
Nickel 8.9 7.8 11.2 8.5 5.9 6.8
Potassium 1,460 J 1,470 J 1,780 J 730 J 919 J 1,100 J
Selenium 0.52 U 0.52 U 0.57 U 0.2 J 0.49 0.54 U
Silver 0.1 U 0.02 J 0.11 U 0.08 J 0.04 J 0.11 U
Sodium 142 169 242 J 166 J 243 143
Thallium 0.1 U 0.1 U 0.11 U 0.084 U 0.073 U 0.11 U
Vanadium 106 92.6 133 J 83.7 J 79.6 118
Zinc 29.8 41.1 67 J 320 J 65 15.6

Wet Chemistry
pH (PH) 8.3 NA NA NA NA NA
Total organic carbon (TOC) (UG/G) 6,000 NA NA NA NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated 
blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-PAOC-I

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 5 U 6 U 6 U 5 U 8 U
1,1,2,2-Tetrachloroethane 4 U 5 U 5 U 4 U 7 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 5 U 6 U 6 U 5 U 8 U
1,1,2-Trichloroethane 4 U 5 U 5 U 4 U 7 U
1,1-Dichloroethane 5 U 6 U 6 U 5 U 8 U
1,1-Dichloroethene 4 U 5 U 5 U 4 U 7 U
1,2,3-Trichlorobenzene 4 U 5 U 5 U 4 U 7 UJ
1,2,4-Trichlorobenzene 4 U 5 U 5 U 4 U 7 UJ
1,2-Dibromo-3-chloropropane 6 U 7 U 7 U 6 U 9 U
1,2-Dibromoethane 5 U 6 U 6 U 5 U 8 U
1,2-Dichlorobenzene 4 U 5 U 5 U 4 U 7 UJ
1,2-Dichloroethane 4 U 5 U 5 U 4 U 7 U
1,2-Dichloropropane 4 U 5 U 5 U 4 U 7 U
1,3-Dichlorobenzene 4 U 5 U 5 U 4 U 7 UJ
1,4-Dichlorobenzene 4 U 5 U 5 U 4 U 7 UJ
2-Butanone 25 R 30 R 29 R 26 R 38 UJ
2-Hexanone 22 U 26 U 25 U 23 U 33 U
4-Methyl-2-pentanone 25 U 30 U 29 U 26 U 38 U
Acetone 29 R 34 R 33 R 30 R 44 U
Benzene 4 U 5 U 5 U 4 U 7 U
Bromochloromethane 5 U 6 U 6 U 5 U 8 U
Bromodichloromethane 4 U 5 U 5 U 4 U 7 U
Bromoform 4 U 5 U 5 U 4 U 7 UJ
Bromomethane 9 U 10 U 10 U 9 U 13 U
Carbon disulfide 5 U 6 U 6 U 5 U 8 U
Carbon tetrachloride 4 U 5 U 5 U 4 U 7 U
Chlorobenzene 4 U 5 U 5 U 4 U 7 UJ
Chloroethane 9 UJ 10 UJ 10 UJ 9 UJ 13 UJ
Chloroform 5 U 6 U 6 U 5 U 8 U
Chloromethane 9 U 10 U 10 U 9 U 13 U
cis-1,2-Dichloroethene 6 U 7 U 7 U 6 U 9 U
cis-1,3-Dichloropropene 4 U 5 U 5 U 4 U 7 UJ
Cyclohexane 4 U 5 U 5 U 4 U 7 U
Dibromochloromethane 4 U 5 U 5 U 4 U 7 UJ
Dichlorodifluoromethane (Freon-12) 9 U 10 U 10 U 9 U 13 U
Ethylbenzene 4 U 5 U 5 U 4 U 7 UJ
Isopropylbenzene 4 U 5 U 5 U 4 U 7 UJ
m- and p-Xylene 10 U 11 U 11 U 10 U 15 UJ
Methyl acetate 12 U 14 U 14 U 13 U 18 UJ
Methylcyclohexane 4 U 5 U 5 U 4 U 7 U
Methylene chloride 22 U 26 U 25 U 23 U 33 UJ
Methyl-tert-butyl ether (MTBE) 8 U 9 U 9 U 8 U 12 UJ
o-Xylene 4 U 5 U 5 U 4 U 7 UJ
Styrene 4 U 5 U 5 U 4 U 7 UJ
Tetrachloroethene 5 U 6 U 6 U 5 U 8 UJ
Toluene 4 U 5 U 5 U 4 U 7 UJ
trans-1,2-Dichloroethene 6 U 7 U 7 U 6 U 9 U
trans-1,3-Dichloropropene 6 U 7 U 7 U 6 U 9 U
Trichloroethene 5 U 6 U 6 U 5 U 8 UJ
Trichlorofluoromethane(Freon-11) 9 U 10 U 10 U 9 U 13 U
Vinyl chloride 9 U 10 U 10 U 9 U 13 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 350 UJ 350 UJ 350 UJ 340 U 390 UJ
1,2,4,5-Tetrachlorobenzene 430 U 430 U 430 U 420 U 480 U
1,4-Dioxane 180 UJ 180 UJ 180 UJ 180 UJ 200 UJ
2,2'-Oxybis(1-chloropropane) 350 U 350 U 350 U 340 U 390 U
2,3,4,6-Tetrachlorophenol 450 U 440 U 440 U 440 U 500 U
2,4,5-Trichlorophenol 870 U 860 U 860 U 850 U 980 U
2,4,6-Trichlorophenol 490 U 490 U 490 U 480 U 550 U
2,4-Dichlorophenol 480 U 470 U 470 U 470 UJ 540 U
2,4-Dimethylphenol 530 UJ 520 UJ 520 UJ 510 UJ 590 UJ
2,4-Dinitrophenol 1,200 U 1,200 U 1,200 U 1,200 U 1,300 U
2,4-Dinitrotoluene 350 U 350 U 350 U 340 U 390 U
2,6-Dinitrotoluene 350 U 350 U 350 U 340 U 390 U
2-Chloronaphthalene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
2-Chlorophenol 520 U 520 U 520 U 510 U 590 U
2-Methylnaphthalene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
2-Methylphenol 640 U 630 U 630 U 620 U 720 U
2-Nitroaniline 870 U 860 U 860 U 850 U 980 U
2-Nitrophenol 530 U 530 U 530 U 520 U 600 U
3- and 4-Methylphenol 600 U 590 U 590 U 580 U 670 U
3,3'-Dichlorobenzidine 360 U 360 U 360 U 360 U 410 U
3-Nitroaniline 870 U 860 U 860 U 850 U 980 U
4,6-Dinitro-2-methylphenol 1,100 U 1,100 U 1,100 U 1,000 U 1,200 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated 
blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEPI-SB03-46-0209

02/24/09

VEPI-SO04

VEPI-SB04-46-0209

02/24/09

VEPI-SO05

VEPI-SB05-46-0209

02/24/09

VEPI-SO03VEPI-SO01

VEPI-SB01-46-0209

02/24/09

VEPI-SO02

VEPI-SB02-46-0209

02/24/09
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Vieques East
VE-PAOC-I

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEPI-SB03-46-0209

02/24/09

VEPI-SO04

VEPI-SB04-46-0209

02/24/09

VEPI-SO05

VEPI-SB05-46-0209

02/24/09

VEPI-SO03VEPI-SO01

VEPI-SB01-46-0209

02/24/09

VEPI-SO02

VEPI-SB02-46-0209

02/24/09

4-Bromophenyl-phenylether 350 U 350 U 350 U 340 U 390 U
4-Chloro-3-methylphenol 530 U 520 U 520 U 520 U 590 U
4-Chloroaniline 380 U 380 U 380 U 370 U 420 U
4-Chlorophenyl-phenylether 350 UJ 350 UJ 350 UJ 340 U 390 UJ
4-Nitroaniline 870 U 860 U 860 U 850 U 980 U
4-Nitrophenol 980 U 980 U 980 U 960 UJ 1,100 U
Acenaphthene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
Acenaphthylene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
Acetophenone 570 U 560 U 560 U 560 U 640 U
Anthracene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
Atrazine 350 U 350 U 350 U 340 U 390 U
Benzaldehyde 380 UJ 380 UJ 380 UJ 370 UJ 430 UJ
Benzo(a)anthracene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
Benzo(a)pyrene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
Benzo(b)fluoranthene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
Benzo(g,h,i)perylene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
Benzo(k)fluoranthene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
bis(2-Chloroethoxy)methane 350 U 350 U 350 U 340 U 390 U
bis(2-Chloroethyl)ether 350 UJ 350 UJ 350 UJ 340 U 390 UJ
bis(2-Ethylhexyl)phthalate 110 UJ 100 UJ 100 UJ 100 UJ 120 UJ
Butylbenzylphthalate 350 U 350 U 350 U 340 U 390 U
Caprolactam 460 U 450 U 460 U 450 U 520 U
Carbazole 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
Chrysene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
Dibenz(a,h)anthracene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
Dibenzofuran 350 U 350 U 350 U 340 U 390 U
Diethylphthalate 350 U 350 U 350 U 340 U 390 U
Dimethyl phthalate 350 U 350 U 350 U 340 U 390 U
Di-n-butylphthalate 110 UJ 100 UJ 100 UJ 100 UJ 120 UJ
Di-n-octylphthalate 670 U 660 U 670 U 660 U 750 U
Fluoranthene 21 UJ 21 UJ 21 UJ 1.9 J 24 UJ
Fluorene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
Hexachlorobenzene 110 UJ 100 UJ 100 UJ 100 UJ 120 UJ
Hexachlorobutadiene 350 U 350 U 350 U 340 U 390 U
Hexachlorocyclopentadiene 350 U 350 U 350 U 340 U 390 U
Hexachloroethane 110 UJ 100 UJ 100 UJ 100 UJ 120 UJ
Indeno(1,2,3-cd)pyrene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
Isophorone 350 U 350 U 350 U 340 U 390 U
Naphthalene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
n-Nitroso-di-n-propylamine 350 U 350 U 350 U 340 U 390 U
n-Nitrosodiphenylamine 700 U 690 U 690 U 680 U 780 U
Nitrobenzene 350 U 350 U 350 U 340 U 390 U
Pentachlorophenol 110 UJ 100 UJ 100 UJ 100 UJ 120 UJ
Phenanthrene 21 UJ 21 UJ 21 UJ 21 UJ 24 UJ
Phenol 500 UJ 490 UJ 490 UJ 490 U 560 UJ
Pyrene 21 UJ 21 UJ 21 UJ 3.2 J 24 UJ

Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor-1016 18 U 18 U 18 U 18 U 20 U
Aroclor-1221 32 U 32 U 32 U 31 U 36 U
Aroclor-1232 21 U 21 U 21 U 21 U 24 U
Aroclor-1242 18 U 18 U 18 U 18 U 20 U
Aroclor-1248 31 U 30 U 31 U 30 U 34 U
Aroclor-1254 22 U 22 U 22 U 22 U 25 U
Aroclor-1260 18 U 18 U 18 U 18 U 20 U

Total Metals (MG/KG)
Aluminum 10,600 13,400 8,580 15,600 9,700
Antimony 0.086 UJ 0.081 UJ 0.087 UJ 0.06 J 0.02 J
Arsenic 0.44 0.65 0.44 J 0.5 0.38 J
Barium 41.7 52.1 39.5 54.8 45.4
Beryllium 0.1 0.12 0.09 0.13 0.11
Cadmium 0.03 J 0.05 J 0.03 J 0.04 J 0.03 J
Calcium 3,380 4,990 3,620 5,850 3,220
Chromium 21.2 21.3 21 22.9 19.8
Cobalt 10.4 9.7 6.8 10.1 7.9
Copper 38.8 39.8 29 59.8 34.6
Cyanide 0.66 U 0.66 U 0.26 J 0.66 U 0.73 U
Iron 24,000 25,100 23,600 28,900 23,100
Lead 0.96 2.3 0.97 1.9 0.91
Magnesium 2,310 2,940 1,820 3,550 2,240
Manganese 362 452 330 376 379
Mercury 0.033 U 0.035 U 0.027 U 0.032 U 0.037 U
Nickel 6 7 5.2 7.2 5.5
Potassium 536 J 712 J 514 J 718 J 535 J
Selenium 0.43 U 0.4 U 0.44 U 0.46 U 0.48 U
Silver 0.086 U 0.081 U 0.087 U 0.093 U 0.095 U
Sodium 241 378 156 355 211
Thallium 0.086 U 0.081 U 0.087 U 0.093 U 0.095 U
Vanadium 104 106 103 118 96.5
Zinc 14.1 28.5 13.5 20.4 14.5

Wet Chemistry
pH (PH) 8 NA NA NA NA
Total organic carbon (TOC) (UG/G) 390 J NA NA NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated 
blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-PAOC-L

Final Surface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 3.8 U 4.2 R 6.5 3.4 U 2.2 J 6.6 J 3.5 U 3.5 U 3.7 U
4,4'-DDE 72 66 170 58 430 820 230 190 440
4,4'-DDT 24 54 40 35 230 170 34 J 29 390 J
Aldrin 2.4 U 2.2 U 2.3 U 2.2 U 2.3 U 2.2 U 2.2 U 2.2 U 2.4 U
alpha-BHC 2.6 U 2.4 U 2.4 U 2.3 U 2.4 U 2.3 U 2.4 U 2.3 U 2.5 U
alpha-Chlordane 3.2 U 3 U 3.1 U 2.9 U 1.7 J 2.9 U 3 U 3 U 4.3 J
beta-BHC 2.7 U 2.4 U 2.6 U 2.4 U 2.6 U 2.4 U 2.5 U 2.4 U 2.6 U
delta-BHC 3.5 U 3.2 U 3.3 U 3.1 U 3.3 U 3.1 U 3.2 U 3.2 U 3.4 U
Dieldrin 3.8 U 3.5 U 3.8 3.4 U 2 J 3.4 U 3.5 U 3.5 U 19
Endosulfan I 2.6 U 2.4 U 2.4 U 2.3 U 2.4 U 2.3 U 2.4 U 2.3 U 8.6
Endosulfan II 3.8 U 3.5 U 3.7 U 3.4 U 3.7 U 3.4 U 3.5 U 3.5 U 3.7 U
Endosulfan sulfate 3.8 U 3.5 U 3.7 U 3.4 U 3.7 U 3.4 U 3.5 U 3.5 U 11
Endrin 3.8 U 3.5 U 3.7 U 3.4 U 3.7 U 3.4 U 3.5 U 3.5 U 3.7 U
Endrin aldehyde 3.8 U 3.5 U 3.7 U 3.4 U 3.7 U 3.4 U 3.5 U 3.5 U 44 J
Endrin ketone 3.8 U 3.5 U 3.7 U 3.4 U 3.7 U 3.4 U 3.5 U 3.5 U 3.7 U
gamma-BHC (Lindane) 2.6 U 2.4 U 2.4 U 2.3 U 2.4 U 2.3 U 2.4 U 2.3 U 2.5 U
gamma-Chlordane 2.9 U 2.7 U 2.8 U 2.6 U 2.8 U 2.6 U 4.6 J 2.8 J 160 J
Heptachlor 2.9 U 2.7 U 2.8 U 2.6 U 2.8 U 2.6 U 2.7 U 2.7 U 2.8 U
Heptachlor epoxide 2.7 U 2.4 U 2.6 U 2.4 U 2.6 U 2.4 U 2.5 U 2.4 U 2.6 U
Methoxychlor 20 U 18 U 19 U 18 U 19 U 18 U 18 U 18 U 82
Toxaphene 76 U 70 U 74 U 68 U 73 U 68 U 71 U 70 U 74 U

Wet Chemistry
pH (PH) 8.5 NA NA NA NA NA NA NA NA
Total organic carbon (TOC) (UG/G) 24,000 NA NA NA NA NA NA NA NA

Notes:

Shading indicates detections

NA - Not analyzed
J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result
U - Not detected or not detected at significantly greater than 
that in an associated blank.
PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

02/09/09

EPAL-SO12

VEPL-SS12-01-0209

02/09/09

EPAL-SO11

VEPL-SS11-01-0209

02/09/09

VEPL-SS11P-01-0209

EPAL-SO09

VEPL-SS09-01-0209

02/09/09

EPAL-SO10

VEPL-SS10-01-0209

02/09/09

EPAL-SO07

VEPL-SS07-01-0209

02/09/09

EPAL-SO08

VEPL-SS08-01-0209

02/09/09

EPAL-SO05

VEPL-SS05-01-0209

02/09/09

EPAL-SO06

VEPL-SS06-01-0209

02/09/09
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Vieques East
VE-PAOC-L

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 1.9 J 1.2 J 12 J 160 J 7.3 J 7.3 1.6 J
4,4'-DDE 170 43 44 1,100 170 500 14
4,4'-DDT 74 52 J 780 J 8,200 310 410 6.5
Aldrin 2.2 U 2.1 U 11 U 210 U 11 U 2.2 U 2.4 U
alpha-BHC 2.3 U 2.2 U 11 U 220 U 12 U 2.4 U 2.5 U
alpha-Chlordane 2.9 U 2.9 U 14 U 280 U 15 U 3 U 3.2 U
beta-BHC 2.4 U 2.4 U 12 U 230 U 12 U 2.5 U 2.6 U
delta-BHC 3.1 U 3.1 U 15 U 300 U 16 U 3.2 U 3.4 U
Dieldrin 1.2 J 0.79 J 17 U 120 J 6.9 J 6.3 3.8 U
Endosulfan I 2.3 U 2.2 U 11 U 220 U 12 U 2.4 U 2.5 U
Endosulfan II 3.4 U 3.4 U 17 U 330 U 17 U 3.5 U 3.8 U
Endosulfan sulfate 3.4 U 3.4 U 17 U 330 U 17 U 3.5 U 3.8 U
Endrin 3.4 U 3.4 U 17 U 330 U 17 U 3.5 U 3.8 U
Endrin aldehyde 3.4 U 3.4 U 17 U 330 U 17 U 3.5 U 3.8 U
Endrin ketone 3.4 U 3.4 U 17 U 330 U 17 U 3.5 U 3.8 U
gamma-BHC (Lindane) 2.3 U 2.2 U 11 U 220 U 12 U 2.4 U 2.5 U
gamma-Chlordane 2.6 U 2.6 U 13 U 250 U 13 U 2.7 U 2.8 U
Heptachlor 2.6 U 2.6 U 13 U 250 U 13 U 2.7 U 2.8 U
Heptachlor epoxide 2.4 U 2.4 U 12 U 230 U 12 U 2.5 U 2.6 U
Methoxychlor 18 U 17 U 87 U 1,700 U 90 U 18 U 19 U
Toxaphene 68 U 67 U 340 U 6,700 U 350 U 71 U 75 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or 
precise
U - Not detected or not detected at significantly greater than 
that in an associated blank.
UG/KG - Micrograms per kilogram

EPAL-SO17

VEPL-SB17-44H-0509

05/07/09

VEPL-SO18

VEPL-SB18-44H-0509

05/18/09

EPAL-SO13

VEPL-SB13-22H-0509

05/01/09

EPAL-SO16

VEPL-SB16-22H-0509

05/01/09

EPAL-SO15

VEPL-SS15-22H-0509

05/01/09

EPAL-SO14

VEPL-SS14-22H-0509

05/01/09

VEPL-SS14P-22HH-0509

05/01/09
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Vieques East
VE-PAOC-L

Final Groundwater Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 1 U
1,1,2,2-Tetrachloroethane 0.05 UJ
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 2 U
1,1,2-Trichloroethane 1 U
1,1-Dichloroethane 1 U
1,1-Dichloroethene 0.05 U
1,2,3-Trichlorobenzene 1 U
1,2,4-Trichlorobenzene 1 U
1,2-Dibromo-3-chloropropane 2 U
1,2-Dibromoethane 1 U
1,2-Dichlorobenzene 1 U
1,2-Dichloroethane 0.05 U
1,2-Dichloropropane 1 U
1,3-Dichlorobenzene 1 U
1,4-Dichlorobenzene 0.05 U
2-Butanone 5 U
2-Hexanone 5 U
4-Methyl-2-pentanone 5 U
Acetone 6 J
Benzene 0.19 J
Bromochloromethane 1 U
Bromodichloromethane 1 U
Bromoform 1 U
Bromomethane 2 UJ
Carbon disulfide 0.7 J
Carbon tetrachloride 0.05 U
Chlorobenzene 1 U
Chloroethane 2 U
Chloroform 1 U
Chloromethane 2 UJ
cis-1,2-Dichloroethene 1 U
cis-1,3-Dichloropropene 1 U
Cyclohexane 1 U
Dibromochloromethane 1 U
Dichlorodifluoromethane (Freon-12) 2 UJ
Ethylbenzene 1 U
Isopropylbenzene 1 U
m- and p-Xylene 2 U
Methyl acetate 2 U
Methylcyclohexane 1 U
Methylene chloride 5 U
Methyl-tert-butyl ether (MTBE) 2 U
o-Xylene 1 U
Styrene 1 U
Tetrachloroethene 0.05 U
Toluene 1 U
trans-1,2-Dichloroethene 1 U
trans-1,3-Dichloropropene 1 U
Trichloroethene 1 U
Trichlorofluoromethane(Freon-11) 2 U
Vinyl chloride 0.065 J

Semivolatile Organic Compounds (UG/L)
1,1-Biphenyl 9 U
1,2,4,5-Tetrachlorobenzene 9 U
1,4-Dioxane 0.94 UJ
2,2'-Oxybis(1-chloropropane) 9 U
2,3,4,6-Tetrachlorophenol 9 U
2,4,5-Trichlorophenol 24 U
2,4,6-Trichlorophenol 9 U
2,4-Dichlorophenol 12 U
2,4-Dimethylphenol 11 U
2,4-Dinitrophenol 42 U
2,4-Dinitrotoluene 9 U
2,6-Dinitrotoluene 9 U
2-Chloronaphthalene 0.19 UJ
2-Chlorophenol 10 U
2-Methylnaphthalene 0.19 UJ

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/L - Milligrams per liter

UG/L - Micrograms per liter

EPAL-MW01

VEPL-GW01-0409

04/28/09
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Vieques East
VE-PAOC-L

Final Groundwater Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

EPAL-MW01

VEPL-GW01-0409

04/28/09

2-Methylphenol 12 U
2-Nitroaniline 24 U
2-Nitrophenol 10 U
3- and 4-Methylphenol 9 U
3,3'-Dichlorobenzidine 9 U
3-Nitroaniline 24 U
4,6-Dinitro-2-methylphenol 24 U
4-Bromophenyl-phenylether 9 UJ
4-Chloro-3-methylphenol 9 U
4-Chloroaniline 9 U
4-Chlorophenyl-phenylether 9 U
4-Nitroaniline 24 U
4-Nitrophenol 24 UJ
Acenaphthene 0.19 UJ
Acenaphthylene 0.19 UJ
Acetophenone 11 U
Anthracene 0.19 UJ
Atrazine 9 U
Benzaldehyde 9 UJ
Benzo(a)anthracene 0.19 UJ
Benzo(a)pyrene 0.19 UJ
Benzo(b)fluoranthene 0.25 UJ
Benzo(g,h,i)perylene 0.19 UJ
Benzo(k)fluoranthene 0.19 UJ
bis(2-Chloroethoxy)methane 9 U
bis(2-Chloroethyl)ether 9 U
bis(2-Ethylhexyl)phthalate 1.9 UJ
Butylbenzylphthalate 9 U
Caprolactam 9 UJ
Carbazole 0.54 UJ
Chrysene 0.19 UJ
Dibenz(a,h)anthracene 0.2 UJ
Dibenzofuran 9 U
Diethylphthalate 9 U
Dimethyl phthalate 9 U
Di-n-butylphthalate 2.4 UJ
Di-n-octylphthalate 9 U
Fluoranthene 0.21 UJ
Fluorene 0.19 UJ
Hexachlorobenzene 0.19 UJ
Hexachlorobutadiene 9 U
Hexachlorocyclopentadiene 9 U
Hexachloroethane 0.21 UJ
Indeno(1,2,3-cd)pyrene 0.19 UJ
Isophorone 9 U
Naphthalene 0.19 UJ
n-Nitroso-di-n-propylamine 9 U
n-Nitrosodiphenylamine 9 UJ
Nitrobenzene 9 U
Pentachlorophenol 0.94 R
Phenanthrene 0.19 UJ
Phenol 9 U
Pyrene 0.19 UJ

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD 0.094 U
4,4'-DDE 0.1 U
4,4'-DDT 0.094 U
Aldrin 0.1 U
alpha-BHC 0.066 U
alpha-Chlordane 0.085 U
Aroclor-1016 0.48 U
Aroclor-1221 1.1 U
Aroclor-1232 0.47 U
Aroclor-1242 0.71 U
Aroclor-1248 0.71 U
Aroclor-1254 0.79 U
Aroclor-1260 0.74 U
beta-BHC 0.075 U
delta-BHC 0.094 U
Dieldrin 0.094 U
Endosulfan I 0.066 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/L - Milligrams per liter

UG/L - Micrograms per liter
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Vieques East
VE-PAOC-L

Final Groundwater Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

EPAL-MW01

VEPL-GW01-0409

04/28/09

Endosulfan II 0.094 U
Endosulfan sulfate 0.094 U
Endrin 0.094 U
Endrin aldehyde 0.22 U
Endrin ketone 0.094 UJ
gamma-BHC (Lindane) 0.066 U
gamma-Chlordane 0.075 U
Heptachlor 0.094 U
Heptachlor epoxide 0.085 U
Methoxychlor 0.47 U
Toxaphene 0.94 U
Total Metals (UG/L)
Aluminum 3,330 J
Antimony 1.2
Arsenic 5
Barium 79.2
Beryllium 1 U
Cadmium 1 U
Calcium 87,200
Chromium 11.1
Cobalt 0.99 J
Copper 21.7 R
Cyanide 12 U
Iron 2,390
Lead 7.6 J
Magnesium 35,900
Manganese 124
Mercury 0.2 U
Nickel 8
Potassium 23,100
Selenium 9.1 J
Silver 1 UJ
Sodium 275,000
Thallium 1 UJ
Vanadium 18
Zinc 19.8
Dissolved Metals (UG/L)
Aluminum, Dissolved 300 U
Antimony, Dissolved 1.2
Arsenic, Dissolved 5.8
Barium, Dissolved 64.3
Beryllium, Dissolved 1 U
Cadmium, Dissolved 1 U
Calcium, Dissolved 83,300
Chromium, Dissolved 3 U
Cobalt, Dissolved 1 U
Copper, Dissolved 120 R
Iron, Dissolved 187
Lead, Dissolved 1 UJ
Magnesium, Dissolved 35,800
Manganese, Dissolved 71.5
Mercury, Dissolved 0.2 U
Nickel, Dissolved 9.3
Potassium, Dissolved 22,900
Selenium, Dissolved 11.8 J
Silver, Dissolved 1 UJ
Sodium, Dissolved 276,000
Thallium, Dissolved 1 UJ
Vanadium, Dissolved 14.2
Zinc, Dissolved 16.9

Wet Chemistry
Chloride (MG/L) 96
Total dissolved solids (TDS) (MG/L) 720

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/L - Milligrams per liter

UG/L - Micrograms per liter
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Vieques
AOC-R, PAOC-O

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 9 U 8 U 8 U
1,1,2,2-Tetrachloroethane 7 U 6 U 6 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 9 U 8 U 8 U
1,1,2-Trichloroethane 7 U 6 U 6 U
1,1-Dichloroethane 9 U 8 U 8 U
1,1-Dichloroethene 7 U 6 U 6 U
1,2,3-Trichlorobenzene 7 U 6 UJ 6 UJ
1,2-Dibromo-3-chloropropane 10 U 9 U 9 U
1,2-Dibromoethane 9 U 8 U 8 U
1,2-Dichlorobenzene 7 U 6 U 6 U
1,2-Dichloroethane 7 U 6 U 6 U
1,2-Dichloropropane 7 U 6 U 6 U
1,3-Dichlorobenzene 7 U 6 U 6 U
1,4-Dichlorobenzene 7 U 6 U 6 U
2-Butanone 43 UJ 37 U 37 U
2-Hexanone 37 U 32 U 32 U
4-Methyl-2-pentanone 43 U 37 U 37 U
Acetone 250 42 U 42 U
Benzene 7 U 6 U 6 U
Bromochloromethane 9 U 8 U 8 U
Bromodichloromethane 7 U 6 U 6 U
Bromoform 7 U 6 U 6 U
Bromomethane 15 U 13 U 13 U
Carbon disulfide 9 U 8 U 8 U
Carbon tetrachloride 7 U 6 U 6 U
Chlorobenzene 7 U 6 U 6 U
Chloroethane 15 UJ 13 UJ 13 UJ
Chloroform 9 U 8 U 8 U
Chloromethane 15 U 13 U 13 U
cis-1,2-Dichloroethene 10 U 9 U 9 U
cis-1,3-Dichloropropene 7 U 6 U 6 U
Cyclohexane 7 U 6 U 6 U
Dichlorodifluoromethane (Freon-12) 15 U 13 U 13 U
Ethylbenzene 7 U 6 U 6 U
Isopropylbenzene 7 U 6 U 6 U
m- and p-Xylene 16 U 14 U 14 U
Methyl acetate 8 J 18 U 18 U
Methylcyclohexane 7 U 6 U 6 U
Methylene chloride 37 U 32 U 32 U
Methyl-tert-butyl ether (MTBE) 13 UJ 12 U 11 U
o-Xylene 7 U 6 U 6 U
Styrene 7 U 6 U 6 U
Tetrachloroethene 9 U 8 UJ 8 UJ
Toluene 7 U 6 U 6 U
trans-1,2-Dichloroethene 10 U 9 U 9 U
trans-1,3-Dichloropropene 10 U 9 U 9 U
Trichloroethene 9 U 8 U 8 U
Trichlorofluoromethane(Freon-11) 15 U 13 U 13 U
Vinyl chloride 15 U 13 U 13 U
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 440 UJ 430 UJ 440 UJ
1,2,4,5-Tetrachlorobenzene 540 U 530 U 540 U
1,2,4-Trichlorobenzene 7 U 6 U 6 U
1,4-Dioxane 230 U 220 U 220 U
2,2'-Oxybis(1-chloropropane) 440 U 430 U 440 U
2,3,4,6-Tetrachlorophenol 560 U 550 U 550 U
2,4,5-Trichlorophenol 1,100 U 1,100 U 1,100 U
2,4,6-Trichlorophenol 620 U 610 U 610 U
2,4-Dichlorophenol 600 U 590 U 590 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated 
blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram
PCT - Percent
PH - pH units
UG/G - Micrograms per gram
UG/KG - Micrograms per kilogram

VEPO-SS02P-01-0209

02/20/09

VEPO-SO02VEPO-SO01

VEPO-SS01-01-0209

02/20/09

VEPO-SS02-01-0209

02/20/09
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Vieques
AOC-R, PAOC-O

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEPO-SS02P-01-0209

02/20/09

VEPO-SO02VEPO-SO01

VEPO-SS01-01-0209

02/20/09

VEPO-SS02-01-0209

02/20/09

2,4-Dimethylphenol 660 UJ 650 UJ 650 UJ
2,4-Dinitrophenol 1,500 U 1,500 U 1,500 U
2,4-Dinitrotoluene 440 U 430 U 440 U
2,6-Dinitrotoluene 440 U 430 U 440 U
2-Chloronaphthalene 27 U 26 U 26 U
2-Chlorophenol 660 U 640 U 650 U
2-Methylnaphthalene 27 U 26 U 26 U
2-Methylphenol 800 U 790 U 790 U
2-Nitroaniline 1,100 U 1,100 U 1,100 U
2-Nitrophenol 670 U 660 U 660 U
3- and 4-Methylphenol 750 U 740 U 740 U
3,3'-Dichlorobenzidine 460 U 450 U 450 U
3-Nitroaniline 1,100 U 1,100 U 1,100 U
4,6-Dinitro-2-methylphenol 1,400 U 1,300 U 1,300 U
4-Bromophenyl-phenylether 440 U 430 U 440 U
4-Chloro-3-methylphenol 660 U 650 U 660 U
4-Chloroaniline 480 U 470 U 470 U
4-Chlorophenyl-phenylether 440 UJ 430 UJ 440 UJ
4-Nitroaniline 1,100 UJ 1,100 UJ 1,100 UJ
4-Nitrophenol 1,200 UJ 1,200 UJ 1,200 UJ
Acenaphthene 27 U 26 U 26 U
Acenaphthylene 1.8 J 2.5 J 3.6 J
Acetophenone 710 U 700 U 700 U
Anthracene 27 U 26 U 3.9 J
Atrazine 440 U 430 U 440 U
Benzaldehyde 480 R 470 R 480 R
Benzo(a)anthracene 12 J 27 J 44 J
Benzo(a)pyrene 9.4 J 30 J 48 J
Benzo(b)fluoranthene 15 J 28 J 40 J
Benzo(g,h,i)perylene 10 J 19 J 29 J
Benzo(k)fluoranthene 10 J 30 J 46 J
bis(2-Chloroethoxy)methane 440 U 430 U 440 U
bis(2-Chloroethyl)ether 440 UJ 430 UJ 440 UJ
bis(2-Ethylhexyl)phthalate 130 UJ 42 J 130 UJ
Butylbenzylphthalate 440 U 430 U 440 U
Caprolactam 580 U 570 U 570 U
Carbazole 27 UJ 26 UJ 26 UJ
Chrysene 8.7 J 28 J 46 J
Dibenz(a,h)anthracene 27 U 17 J 22 J
Dibenzofuran 440 U 430 U 440 U
Dibromochloromethane 7 U 6 U 6 U
Diethylphthalate 440 U 430 U 440 U
Dimethyl phthalate 440 U 430 U 440 U
Di-n-butylphthalate 130 UJ 130 UJ 130 UJ
Di-n-octylphthalate 850 U 830 U 840 U
Fluoranthene 11 J 29 J 55 J
Fluorene 27 U 26 U 26 U
Hexachlorobenzene 130 UJ 130 UJ 130 UJ
Hexachlorobutadiene 440 U 430 U 440 U
Hexachlorocyclopentadiene 440 U 430 U 440 U
Hexachloroethane 130 U 130 U 130 U
Indeno(1,2,3-cd)pyrene 22 J 36 48
Isophorone 440 U 430 U 440 U
Naphthalene 27 U 26 U 26 U
n-Nitroso-di-n-propylamine 440 U 430 U 440 U
n-Nitrosodiphenylamine 880 U 860 U 870 U
Nitrobenzene 440 U 430 U 440 U
Pentachlorophenol 130 UJ 130 UJ 130 UJ
Phenanthrene 27 UJ 3.9 J 15 J
Phenol 620 UJ 610 UJ 620 UJ
Pyrene 6.9 J 20 J 36 J

Total Metals (MG/KG)
Aluminum 18,100 17,300 14,400

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated 
blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram
PCT - Percent
PH - pH units
UG/G - Micrograms per gram
UG/KG - Micrograms per kilogram
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Vieques
AOC-R, PAOC-O

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEPO-SS02P-01-0209

02/20/09

VEPO-SO02VEPO-SO01

VEPO-SS01-01-0209

02/20/09

VEPO-SS02-01-0209

02/20/09

Antimony 0.44 J 0.6 J 0.66 J
Arsenic 1.2 1.4 1.3
Barium 85.4 88 102
Beryllium 0.15 0.15 0.13
Cadmium 0.13 0.12 U 0.11
Calcium 50,700 52,200 57,800
Chromium 6.7 8.5 8.1
Cobalt 7.4 9 6.4
Copper 39.7 J 50.9 J 47.8 J
Cyanide 0.79 U 0.86 U 0.66 U
Iron 21,400 20,900 19,800
Lead 11.1 24.9 32.8
Magnesium 4,340 5,020 4,730
Manganese 454 418 405
Mercury 0.04 U 0.07 0.06
Nickel 4.3 4.4 3.9
Potassium 2,240 J 2,280 J 2,020 J
Selenium 0.15 J 0.29 J 0.25 J
Silver 0.12 U 0.12 U 0.08 U
Sodium 328 J 438 J 473 J
Thallium 0.12 U 0.12 U 0.08 U
Vanadium 67.4 62.8 57.9
Zinc 126 81 76

Wet Chemistry
pH (PH) 8.9 NA NA
Total organic carbon (TOC) (UG/G) 6,800 NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated 
blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram
PCT - Percent
PH - pH units
UG/G - Micrograms per gram
UG/KG - Micrograms per kilogram
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Vieques
AOC-R, PAOC-O

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 8 U 7 U
1,1,2,2-Tetrachloroethane 7 U 6 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 8 U 7 U
1,1,2-Trichloroethane 7 U 6 U
1,1-Dichloroethane 8 U 7 U
1,1-Dichloroethene 7 U 6 U
1,2,3-Trichlorobenzene 7 UJ 6 UJ
1,2-Dibromo-3-chloropropane 10 U 8 U
1,2-Dibromoethane 8 U 7 UJ
1,2-Dichlorobenzene 7 U 6 UJ
1,2-Dichloroethane 7 U 6 U
1,2-Dichloropropane 7 U 6 U
1,3-Dichlorobenzene 7 U 6 UJ
1,4-Dichlorobenzene 7 U 6 UJ
2-Butanone 41 U 33 U
2-Hexanone 35 U 28 U
4-Methyl-2-pentanone 41 U 33 U
Acetone 46 U 37 U
Benzene 7 U 6 U
Bromochloromethane 8 U 7 U
Bromodichloromethane 7 U 6 U
Bromoform 7 U 6 UJ
Bromomethane 14 U 11 U
Carbon disulfide 8 U 7 U
Carbon tetrachloride 7 U 6 U
Chlorobenzene 7 U 6 UJ
Chloroethane 14 UJ 11 UJ
Chloroform 8 U 7 U
Chloromethane 14 U 11 U
cis-1,2-Dichloroethene 10 U 8 U
cis-1,3-Dichloropropene 7 U 6 UJ
Cyclohexane 7 U 6 U
Dichlorodifluoromethane (Freon-12) 14 U 11 U
Ethylbenzene 7 U 6 UJ
Isopropylbenzene 7 U 6 UJ
m- and p-Xylene 15 U 12 UJ
Methyl acetate 20 U 16 U
Methylcyclohexane 7 U 6 U
Methylene chloride 35 U 28 U
Methyl-tert-butyl ether (MTBE) 13 U 10 U
o-Xylene 7 U 6 UJ
Styrene 7 U 6 UJ
Tetrachloroethene 8 UJ 7 UJ
Toluene 7 U 6 UJ
trans-1,2-Dichloroethene 10 U 8 U
trans-1,3-Dichloropropene 10 U 8 U
Trichloroethene 8 U 7 UJ
Trichlorofluoromethane(Freon-11) 14 U 11 U
Vinyl chloride 14 U 11 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 440 UJ 400 UJ
1,2,4,5-Tetrachlorobenzene 540 U 500 U
1,2,4-Trichlorobenzene 7 U 6 UJ
1,4-Dioxane 230 U 210 U
2,2'-Oxybis(1-chloropropane) 440 U 400 U
2,3,4,6-Tetrachlorophenol 560 U 510 U
2,4,5-Trichlorophenol 1,100 U 1,000 U
2,4,6-Trichlorophenol 620 U 570 U
2,4-Dichlorophenol 600 U 550 U
2,4-Dimethylphenol 660 UJ 610 UJ
2,4-Dinitrophenol 1,500 U 1,400 U
2,4-Dinitrotoluene 440 U 400 U
2,6-Dinitrotoluene 440 U 400 U
2-Chloronaphthalene 27 U 24 U
2-Chlorophenol 660 U 600 U
2-Methylnaphthalene 27 U 24 U
2-Methylphenol 800 U 730 U
2-Nitroaniline 1,100 U 1,000 U
2-Nitrophenol 670 U 610 U
3- and 4-Methylphenol 750 U 690 U
3,3'-Dichlorobenzidine 460 U 420 U
3-Nitroaniline 1,100 U 1,000 U
4,6-Dinitro-2-methylphenol 1,400 U 1,200 U
4-Bromophenyl-phenylether 440 U 400 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEPO-SO01

VEPO-SB01-46-0209

02/20/09

VEPO-SO02

VEPO-SB02-46-0209

02/20/09
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Vieques
AOC-R, PAOC-O

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEPO-SO01

VEPO-SB01-46-0209

02/20/09

VEPO-SO02

VEPO-SB02-46-0209

02/20/09

4-Chloro-3-methylphenol 670 U 610 U
4-Chloroaniline 480 U 440 U
4-Chlorophenyl-phenylether 440 UJ 400 UJ
4-Nitroaniline 1,100 UJ 1,000 UJ
4-Nitrophenol 1,200 UJ 1,100 UJ
Acenaphthene 27 U 24 U
Acenaphthylene 27 U 24 U
Acetophenone 720 U 650 U
Anthracene 27 U 24 U
Atrazine 440 U 400 U
Benzaldehyde 480 R 440 R
Benzo(a)anthracene 5.9 J 5.5 J
Benzo(a)pyrene 27 U 24 U
Benzo(b)fluoranthene 27 UJ 24 UJ
Benzo(g,h,i)perylene 27 U 24 U
Benzo(k)fluoranthene 27 UJ 24 UJ
bis(2-Chloroethoxy)methane 440 U 400 U
bis(2-Chloroethyl)ether 440 UJ 400 UJ
bis(2-Ethylhexyl)phthalate 130 UJ 120 UJ
Butylbenzylphthalate 440 U 400 U
Caprolactam 580 U 530 U
Carbazole 27 U 24 U
Chrysene 27 U 24 U
Dibenz(a,h)anthracene 27 UJ 24 UJ
Dibenzofuran 440 U 400 U
Dibromochloromethane 7 U 6 UJ
Diethylphthalate 440 U 400 U
Dimethyl phthalate 440 U 400 U
Di-n-butylphthalate 130 UJ 120 UJ
Di-n-octylphthalate 850 U 780 U
Fluoranthene 2.6 J 2.8 J
Fluorene 27 U 24 U
Hexachlorobenzene 130 U 120 U
Hexachlorobutadiene 440 U 400 U
Hexachlorocyclopentadiene 440 U 400 U
Hexachloroethane 130 U 120 U
Indeno(1,2,3-cd)pyrene 27 UJ 24 UJ
Isophorone 440 U 400 U
Naphthalene 27 U 24 U
n-Nitroso-di-n-propylamine 440 U 400 U
n-Nitrosodiphenylamine 880 U 800 U
Nitrobenzene 440 U 400 U
Pentachlorophenol 130 R 120 R
Phenanthrene 27 U 24 U
Phenol 630 UJ 570 UJ
Pyrene 27 U 24 U

Total Metals (MG/KG)
Aluminum 17,500 14,300
Antimony 0.13 UJ 0.03 J
Arsenic 0.64 U 0.17 J
Barium 60.2 70.2
Beryllium 0.16 0.12
Cadmium 0.13 U 0.1 U
Calcium 5,510 6,560
Chromium 4.4 6.8
Cobalt 7 7.6
Copper 33.2 J 33.1 J
Cyanide 0.86 U 0.73 U
Iron 21,800 23,200
Lead 1.1 1.1
Magnesium 3,260 3,840
Manganese 258 368
Mercury 0.038 U 0.04 U
Nickel 2.5 2.7
Potassium 2,610 J 2,540 J
Selenium 0.64 U 0.51 U
Silver 0.13 U 0.1 U
Sodium 347 J 423 J
Thallium 0.13 U 0.1 U
Vanadium 66.9 71.6
Zinc 23.9 28.5

Wet Chemistry
pH (PH) 9.3 NA
Total organic carbon (TOC) (UG/G) 1,000 NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-PAOC-P

Final Surface Soil Raw Analytical Data
March 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Benzene 5 U 5 U
Ethylbenzene 5 U 5 U
m- and p-Xylene 10 U 10 U
Methyl-tert-butyl ether (MTBE) 8 U 8 U
o-Xylene 5 U 5 U
Toluene 5 U 5 U

Semivolatile Organic Compounds (UG/KG)
1,4-Dioxane 180 UJ 180 UJ
2-Chloronaphthalene 21 UJ 21 UJ
2-Methylnaphthalene 21 UJ 21 UJ
Acenaphthene 21 UJ 21 UJ
Acenaphthylene 21 UJ 21 UJ
Anthracene 2.2 J 2.1 J
Benzo(a)anthracene 11 J 9.7 J
Benzo(a)pyrene 21 UJ 21 UJ
Benzo(b)fluoranthene 11 J 11 J
Benzo(g,h,i)perylene 3.4 J 4.8 J
Benzo(k)fluoranthene 13 J 13 J
bis(2-Ethylhexyl)phthalate 41 J 43 J
Carbazole 21 UJ 3.1 J
Chrysene 8.3 J 6.5 J
Dibenz(a,h)anthracene 21 UJ 21 UJ
Di-n-butylphthalate 110 U 100 U
Fluoranthene 6.9 J 7.6 J
Fluorene 21 UJ 21 UJ
Hexachlorobenzene 110 UJ 100 UJ
Hexachloroethane 110 UJ 100 UJ
Indeno(1,2,3-cd)pyrene 6.7 J 8.7 J
Naphthalene 21 UJ 21 UJ
Pentachlorophenol 110 R 100 R
Phenanthrene 21 UJ 21 UJ
Pyrene 3.9 J 3.7 J

Total Metals (MG/KG)
Lead 4.2 J 6.7 J

Total Petroleum Hydrocarbons (UG/KG)
TPH-diesel range 15,000 J 24,000 J
TPH-gas range 2,400 U 2,400 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in 
an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

VEPP-SO01

VEPP-SS01-01-0309

03/11/09

VEPP-SS01P-01-0309

03/11/09
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Vieques East
VE-PAOC-P

Final Subsurface Soil Raw Analytical Data
March 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
Benzene 5 U
Ethylbenzene 5 U
m- and p-Xylene 10 U
Methyl-tert-butyl ether (MTBE) 9 U
o-Xylene 5 U
Toluene 5 U

Semivolatile Organic Compounds (UG/KG)
1,4-Dioxane 180 UJ
2-Chloronaphthalene 22 UJ
2-Methylnaphthalene 22 UJ
Acenaphthene 22 UJ
Acenaphthylene 22 UJ
Anthracene 22 UJ
Benzo(a)anthracene 22 UJ
Benzo(a)pyrene 22 UJ
Benzo(b)fluoranthene 22 UJ
Benzo(g,h,i)perylene 22 UJ
Benzo(k)fluoranthene 22 UJ
bis(2-Ethylhexyl)phthalate 120 J
Carbazole 22 UJ
Chrysene 22 UJ
Dibenz(a,h)anthracene 22 UJ
Di-n-butylphthalate 110 U
Fluoranthene 22 UJ
Fluorene 22 UJ
Hexachlorobenzene 110 UJ
Hexachloroethane 110 UJ
Indeno(1,2,3-cd)pyrene 22 UJ
Naphthalene 22 UJ
Pentachlorophenol 110 R
Phenanthrene 22 UJ
Pyrene 22 UJ

Total Metals (MG/KG)
Lead 1.1

Total Petroleum Hydrocarbons (UG/KG)
TPH-diesel range 17,000
TPH-gas range 2,600 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected significantly greater than that in 
an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

VEPP-SO01

VEPP-SB01-46-0309

03/11/09
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Vieques
AOC-R, PAOC-Q/R

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 7 U 7 U 7 U
1,1,2,2-Tetrachloroethane 6 U 6 U 6 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 7 U 7 U 7 U
1,1,2-Trichloroethane 6 U 6 U 6 U
1,1-Dichloroethane 7 U 7 U 7 U
1,1-Dichloroethene 6 U 6 U 6 U
1,2,3-Trichlorobenzene 6 U 6 U 6 U
1,2-Dibromo-3-chloropropane 8 U 8 U 8 U
1,2-Dibromoethane 7 U 7 U 7 U
1,2-Dichlorobenzene 6 U 6 U 6 U
1,2-Dichloroethane 6 U 6 U 6 U
1,2-Dichloropropane 6 U 6 U 6 U
1,3-Dichlorobenzene 6 U 6 U 6 U
1,4-Dichlorobenzene 6 U 6 U 6 U
2-Butanone 33 UJ 34 UJ 34 UJ
2-Hexanone 28 U 29 U 30 U
4-Methyl-2-pentanone 33 U 34 U 34 U
Acetone 37 U 38 U 39 U
Benzene 6 U 6 U 6 U
Bromochloromethane 7 U 7 U 7 U
Bromodichloromethane 6 U 6 U 6 U
Bromoform 6 U 6 U 6 U
Bromomethane 11 U 12 U 12 U
Carbon disulfide 7 U 7 U 7 U
Carbon tetrachloride 6 U 6 U 6 U
Chlorobenzene 6 U 6 U 6 U
Chloroethane 11 UJ 12 UJ 12 UJ
Chloroform 7 U 7 U 7 U
Chloromethane 11 U 12 U 12 U
cis-1,2-Dichloroethene 8 U 8 U 8 U
cis-1,3-Dichloropropene 6 U 6 U 6 U
Cyclohexane 6 U 6 U 6 U
Dichlorodifluoromethane (Freon-12) 11 U 12 U 12 U
Ethylbenzene 6 U 6 U 6 U
Isopropylbenzene 6 U 6 U 6 U
m- and p-Xylene 12 U 13 U 13 U
Methyl acetate 16 UJ 16 UJ 16 UJ
Methylcyclohexane 6 U 6 U 6 U
Methylene chloride 28 U 29 U 30 U
Methyl-tert-butyl ether (MTBE) 10 UJ 10 UJ 11 UJ
o-Xylene 6 U 6 U 6 U
Styrene 6 U 6 U 6 U
Tetrachloroethene 7 U 7 U 7 U
Toluene 6 U 6 U 6 U
trans-1,2-Dichloroethene 8 U 8 U 8 U
trans-1,3-Dichloropropene 8 U 8 U 8 U
Trichloroethene 7 U 7 U 7 U
Trichlorofluoromethane(Freon-11) 11 U 12 U 12 U
Vinyl chloride 11 U 12 U 12 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 390 U 430 U 390 U
1,2,4,5-Tetrachlorobenzene 480 U 520 U 480 U
1,2,4-Trichlorobenzene 6 U 6 U 6 U
1,4-Dioxane 200 U 220 U 200 U
2,2'-Oxybis(1-chloropropane) 390 U 430 U 390 U
2,3,4,6-Tetrachlorophenol 500 U 540 U 500 U
2,4,5-Trichlorophenol 970 U 1,100 U 970 U
2,4,6-Trichlorophenol 550 U 600 U 550 U
2,4-Dichlorophenol 530 UJ 580 UJ 530 UJ
2,4-Dimethylphenol 590 UJ 640 UJ 580 UJ
2,4-Dinitrophenol 1,300 U 1,500 U 1,300 U
2,4-Dinitrotoluene 390 U 430 U 390 U
2,6-Dinitrotoluene 390 U 430 U 390 U
2-Chloronaphthalene 24 U 26 U 24 U
2-Chlorophenol 580 U 640 U 580 U
2-Methylnaphthalene 24 U 26 U 24 U
2-Methylphenol 710 U 780 U 710 U
2-Nitroaniline 970 U 1,100 U 970 U
2-Nitrophenol 590 U 650 U 590 U
3- and 4-Methylphenol 660 U 730 U 660 U
3,3'-Dichlorobenzidine 400 U 440 U 400 U
3-Nitroaniline 970 U 1,100 U 970 U
4,6-Dinitro-2-methylphenol 1,200 U 1,300 U 1,200 U
4-Bromophenyl-phenylether 390 U 430 U 390 U
4-Chloro-3-methylphenol 590 U 640 U 590 U
4-Chloroaniline 420 U 460 U 420 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

U - Not detected or not detected significantly greater than that in 
an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEPQ/R-SS02P-01-0209

02/23/09

VEPQ/R-SO02VEPQ/R-SO01

VEPQ/R-SS01-01-0209

02/23/09

VEPQ/R-SS02-01-0209

02/23/09
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Vieques
AOC-R, PAOC-Q/R

Final Surface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEPQ/R-SS02P-01-0209

02/23/09

VEPQ/R-SO02VEPQ/R-SO01

VEPQ/R-SS01-01-0209

02/23/09

VEPQ/R-SS02-01-0209

02/23/09

4-Chlorophenyl-phenylether 390 U 430 U 390 U
4-Nitroaniline 970 U 1,100 U 970 U
4-Nitrophenol 1,100 UJ 1,200 UJ 1,100 UJ
Acenaphthene 24 U 26 U 24 U
Acenaphthylene 24 U 26 U 24 U
Acetophenone 630 U 690 U 630 U
Anthracene 24 U 26 U 24 U
Atrazine 390 U 430 U 390 U
Benzaldehyde 430 UJ 470 UJ 420 UJ
Benzo(a)anthracene 6.3 J 26 U 24 U
Benzo(a)pyrene 24 U 26 U 24 U
Benzo(b)fluoranthene 24 U 26 U 24 U
Benzo(g,h,i)perylene 24 UJ 26 UJ 24 UJ
Benzo(k)fluoranthene 24 UJ 26 UJ 24 UJ
bis(2-Chloroethoxy)methane 390 U 430 U 390 U
bis(2-Chloroethyl)ether 390 U 430 U 390 U
bis(2-Ethylhexyl)phthalate 120 UJ 130 UJ 120 UJ
Butylbenzylphthalate 390 U 430 U 390 U
Caprolactam 510 U 560 U 510 U
Carbazole 24 UJ 26 UJ 24 UJ
Chrysene 24 U 26 U 24 U
Dibenz(a,h)anthracene 24 U 26 U 24 U
Dibenzofuran 390 U 430 U 390 U
Dibromochloromethane 6 U 6 U 6 U
Diethylphthalate 390 U 430 U 390 U
Dimethyl phthalate 390 U 430 U 390 U
Di-n-butylphthalate 120 UJ 130 UJ 120 UJ
Di-n-octylphthalate 750 U 820 U 750 U
Fluoranthene 24 U 26 U 24 U
Fluorene 24 U 26 U 24 U
Hexachlorobenzene 120 UJ 130 UJ 120 UJ
Hexachlorobutadiene 390 U 430 U 390 U
Hexachlorocyclopentadiene 390 U 430 U 390 U
Hexachloroethane 120 U 130 U 120 U
Indeno(1,2,3-cd)pyrene 9.5 J 26 U 24 U
Isophorone 390 U 430 U 390 U
Naphthalene 24 U 26 U 24 U
n-Nitroso-di-n-propylamine 390 U 430 U 390 U
n-Nitrosodiphenylamine 780 U 850 U 770 U
Nitrobenzene 390 U 430 U 390 U
Pentachlorophenol 120 UJ 130 UJ 120 UJ
Phenanthrene 24 UJ 26 UJ 24 UJ
Phenol 560 U 610 U 550 U
Pyrene 24 UJ 26 UJ 24 UJ

Total Metals (MG/KG)
Aluminum 20,200 20,300 17,700
Antimony 0.2 J 0.11 J 0.15 J
Arsenic 0.86 8.6 8.7
Barium 84.4 54.5 64.7
Beryllium 0.19 0.24 0.25
Cadmium 0.094 U 0.11 U 0.13
Calcium 31,700 8,990 8,060
Chromium 13.9 8 7.4
Cobalt 10.5 21 25
Copper 66 J 251 J 69.1 J
Cyanide 0.79 U 0.86 U 0.73 U
Iron 27,400 36,500 31,600
Lead 3.5 2.8 4
Magnesium 6,190 15,400 11,000
Manganese 604 433 520
Mercury 0.031 U 0.035 U 0.032 U
Nickel 5.6 5.9 5
Potassium 1,710 J 1,970 J 2,320 J
Selenium 0.21 J 0.55 U 0.48 U
Silver 0.02 J 0.01 J 0.01 J
Sodium 340 J 156 J 159 J
Thallium 0.094 U 0.11 U 0.095 U
Vanadium 91 84.6 77.9
Zinc 34.2 59.8 67.9

Wet Chemistry
pH (PH) 8.5 NA NA
Total organic carbon (TOC) (UG/G) 21,000 NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

U - Not detected or not detected significantly greater than that in 
an associated blank.

UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques
AOC-R, PAOC-Q/R

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 7 U
1,1,2,2-Tetrachloroethane 6 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 7 U
1,1,2-Trichloroethane 6 U
1,1-Dichloroethane 7 U
1,1-Dichloroethene 6 U
1,2,3-Trichlorobenzene 6 UJ
1,2-Dibromo-3-chloropropane 8 U
1,2-Dibromoethane 7 U
1,2-Dichlorobenzene 6 UJ
1,2-Dichloroethane 6 U
1,2-Dichloropropane 6 U
1,3-Dichlorobenzene 6 UJ
1,4-Dichlorobenzene 6 UJ
2-Butanone 32 UJ
2-Hexanone 28 U
4-Methyl-2-pentanone 32 U
Acetone 43 U
Benzene 6 U
Bromochloromethane 7 U
Bromodichloromethane 6 U
Bromoform 6 UJ
Bromomethane 11 U
Carbon disulfide 7 U
Carbon tetrachloride 6 U
Chlorobenzene 6 UJ
Chloroethane 11 UJ
Chloroform 7 U
Chloromethane 11 U
cis-1,2-Dichloroethene 8 U
cis-1,3-Dichloropropene 6 U
Cyclohexane 6 U
Dichlorodifluoromethane (Freon-12) 11 U
Ethylbenzene 6 U
Isopropylbenzene 6 U
m- and p-Xylene 12 U
Methyl acetate 16 UJ
Methylcyclohexane 6 U
Methylene chloride 28 U
Methyl-tert-butyl ether (MTBE) 10 UJ
o-Xylene 6 U
Styrene 6 UJ
Tetrachloroethene 7 UJ
Toluene 6 U
trans-1,2-Dichloroethene 8 U
trans-1,3-Dichloropropene 8 U
Trichloroethene 7 U
Trichlorofluoromethane(Freon-11) 11 U
Vinyl chloride 11 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 410 U
1,2,4,5-Tetrachlorobenzene 500 U
1,2,4-Trichlorobenzene 6 UJ
1,4-Dioxane 210 U
2,2'-Oxybis(1-chloropropane) 410 U
2,3,4,6-Tetrachlorophenol 520 U
2,4,5-Trichlorophenol 1,000 U
2,4,6-Trichlorophenol 580 U
2,4-Dichlorophenol 560 UJ
2,4-Dimethylphenol 620 UJ
2,4-Dinitrophenol 1,400 U
2,4-Dinitrotoluene 410 U
2,6-Dinitrotoluene 410 U
2-Chloronaphthalene 25 U
2-Chlorophenol 610 U
2-Methylnaphthalene 25 U
2-Methylphenol 750 U
2-Nitroaniline 1,000 U
2-Nitrophenol 620 U
3- and 4-Methylphenol 700 U
3,3'-Dichlorobenzidine 430 U
3-Nitroaniline 1,000 U
4,6-Dinitro-2-methylphenol 1,300 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise
U - Not detected or not detected significantly greater than that in an associated 
blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEPQ/R-SO01

VEPQ/R-SB01-46-0209

02/23/09
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Vieques
AOC-R, PAOC-Q/R

Final Subsurface Soil Raw Analytical Data
February 2009

Station ID
Sample ID
Sample Date

Chemical Name

VEPQ/R-SO01

VEPQ/R-SB01-46-0209

02/23/09

4-Bromophenyl-phenylether 410 U
4-Chloro-3-methylphenol 620 U
4-Chloroaniline 440 U
4-Chlorophenyl-phenylether 410 U
4-Nitroaniline 1,000 U
4-Nitrophenol 1,200 UJ
Acenaphthene 25 U
Acenaphthylene 25 U
Acetophenone 660 U
Anthracene 25 U
Atrazine 410 U
Benzaldehyde 450 UJ
Benzo(a)anthracene 25 U
Benzo(a)pyrene 25 U
Benzo(b)fluoranthene 25 U
Benzo(g,h,i)perylene 25 UJ
Benzo(k)fluoranthene 25 UJ
bis(2-Chloroethoxy)methane 410 U
bis(2-Chloroethyl)ether 410 U
bis(2-Ethylhexyl)phthalate 120 UJ
Butylbenzylphthalate 410 U
Caprolactam 540 U
Carbazole 25 UJ
Chrysene 25 U
Dibenz(a,h)anthracene 25 U
Dibenzofuran 410 U
Dibromochloromethane 6 U
Diethylphthalate 410 U
Dimethyl phthalate 410 U
Di-n-butylphthalate 120 UJ
Di-n-octylphthalate 790 U
Fluoranthene 25 U
Fluorene 25 U
Hexachlorobenzene 120 UJ
Hexachlorobutadiene 410 U
Hexachlorocyclopentadiene 410 U
Hexachloroethane 120 U
Indeno(1,2,3-cd)pyrene 25 U
Isophorone 410 U
Naphthalene 25 U
n-Nitroso-di-n-propylamine 410 U
n-Nitrosodiphenylamine 820 U
Nitrobenzene 410 U
Pentachlorophenol 120 UJ
Phenanthrene 25 UJ
Phenol 580 U
Pyrene 25 UJ

Total Metals (MG/KG)
Aluminum 29,800
Antimony 0.1 UJ
Arsenic 0.65
Barium 83.1
Beryllium 0.24
Cadmium 0.1 U
Calcium 4,770
Chromium 17
Cobalt 12.3
Copper 76.5 J
Cyanide 0.73 U
Iron 32,800
Lead 1.5
Magnesium 7,120
Manganese 746
Mercury 0.038 U
Nickel 10.3
Potassium 1,440 J
Selenium 0.52 U
Silver 0.1 U
Sodium 465 J
Thallium 0.1 U
Vanadium 105
Zinc 31

Wet Chemistry
pH (PH) 8.1
Total organic carbon (TOC) (UG/G) 3,200

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise
U - Not detected or not detected significantly greater than that in an associated 
blank.
UJ - Analyte not detected, quantitation limit may be inaccurate
MG/KG - Milligrams per kilogram
PCT - Percent
PH - pH units
UG/G - Micrograms per gram
UG/KG - Micrograms per kilogram
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Vieques East
VE-PAOC-X

Final Surface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 7 U 8 U 6 U 6 U 9 U 9 U 8 U 7 U 7 U
1,1,2,2-Tetrachloroethane 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 7 U 8 U 6 U 6 U 9 U 9 U 8 U 7 U 7 U
1,1,2-Trichloroethane 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
1,1-Dichloroethane 7 U 8 U 6 U 6 U 9 U 9 U 8 U 7 U 7 U
1,1-Dichloroethene 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
1,2,3-Trichlorobenzene 6 U 7 U 5 U 5 UJ 7 U 8 U 6 U 6 U 6 U
1,2,4-Trichlorobenzene 6 U 7 U 5 U 5 UJ 7 U 8 U 6 U 6 U 6 U
1,2-Dibromo-3-chloropropane 8 U 10 U 7 U 7 U 10 U 11 U 9 U 8 U 8 U
1,2-Dibromoethane 7 U 8 U 6 U 6 UJ 9 U 9 U 8 U 7 U 7 U
1,2-Dichlorobenzene 6 U 7 U 5 U 5 UJ 7 U 8 U 6 U 6 U 6 U
1,2-Dichloroethane 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
1,2-Dichloropropane 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
1,3-Dichlorobenzene 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
1,4-Dichlorobenzene 6 U 7 U 5 U 5 UJ 7 U 8 U 6 U 6 U 6 U
2-Butanone 32 U 40 U 30 U 30 U 43 U 46 U 38 U 32 U 32 U
2-Hexanone 28 U 34 U 26 U 26 UJ 37 U 39 U 33 U 28 U 28 U
4-Methyl-2-pentanone 32 U 40 U 30 U 30 U 43 U 46 U 38 U 32 U 32 U
Acetone 37 R 45 R 34 R 34 R 49 R 52 R 43 R 37 R 37 R
Benzene 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
Bromochloromethane 7 U 8 U 6 U 6 U 9 U 9 U 8 U 7 U 7 U
Bromodichloromethane 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
Bromoform 6 UJ 7 UJ 5 UJ 5 UJ 7 UJ 8 UJ 6 UJ 6 UJ 6 UJ
Bromomethane 11 UJ 14 U 10 U 10 U 15 U 16 U 13 U 11 U 11 U
Carbon disulfide 7 U 8 U 6 U 6 U 9 U 9 U 8 U 7 U 7 U
Carbon tetrachloride 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
Chlorobenzene 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
Chloroethane 11 U 14 U 10 U 10 U 15 U 16 U 13 U 11 U 11 U
Chloroform 7 U 8 U 6 U 6 U 9 U 9 U 8 U 7 U 7 U
Chloromethane 11 U 14 U 10 U 10 U 15 U 16 U 13 U 11 U 11 U
cis-1,2-Dichloroethene 8 U 10 U 7 U 7 U 10 U 11 U 9 U 8 U 8 U
cis-1,3-Dichloropropene 6 U 7 U 5 U 5 UJ 7 U 8 U 6 U 6 U 6 U
Cyclohexane 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
Dibromochloromethane 6 UJ 7 UJ 5 UJ 5 UJ 7 UJ 8 UJ 6 UJ 6 UJ 6 UJ
Dichlorodifluoromethane (Freon-12) 11 U 14 U 10 U 10 U 15 U 16 U 13 U 11 U 11 U
Ethylbenzene 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
Isopropylbenzene 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
m- and p-Xylene 12 U 15 U 11 U 11 U 16 U 17 U 14 U 12 U 12 U
Methyl acetate 16 U 19 U 15 U 14 U 21 U 22 U 18 U 16 U 16 U
Methylcyclohexane 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
Methylene chloride 28 U 34 U 26 U 26 U 37 U 39 U 33 U 28 U 28 U
Methyl-tert-butyl ether (MTBE) 10 U 12 U 9 U 9 U 13 U 14 U 12 U 10 U 10 U
o-Xylene 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
Styrene 6 U 7 U 5 U 5 UJ 7 U 8 U 6 U 6 U 6 U
Tetrachloroethene 7 U 8 U 6 U 6 U 9 U 9 U 8 U 7 U 7 U
Toluene 6 U 7 U 5 U 5 U 7 U 8 U 6 U 6 U 6 U
trans-1,2-Dichloroethene 8 U 10 U 7 U 7 U 10 U 11 U 9 U 8 U 8 U
trans-1,3-Dichloropropene 8 U 10 U 7 U 7 UJ 10 U 11 U 9 U 8 U 8 U
Trichloroethene 7 U 8 U 6 U 6 U 9 U 9 U 8 U 7 U 7 U
Trichlorofluoromethane(Freon-11) 11 U 14 U 10 U 10 U 15 U 16 U 13 U 11 U 11 U
Vinyl chloride 11 U 14 U 10 U 10 U 15 U 16 U 13 U 11 U 11 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 350 U 460 UJ 350 UJ 360 U 390 U 370 U 350 U 350 U 350 U
1,2,4,5-Tetrachlorobenzene 420 U 560 U 430 U 440 U 470 U 450 U 430 U 430 U 440 U
1,4-Dioxane 180 U 240 U 180 U 180 U 200 UJ 190 UJ 180 UJ 180 UJ 180 UJ
2,2'-Oxybis(1-chloropropane) 350 U 460 U 350 U 360 U 390 U 370 U 350 U 350 U 350 U
2,3,4,6-Tetrachlorophenol 440 U 580 U 450 U 450 U 490 U 470 U 440 U 440 U 450 U
2,4,5-Trichlorophenol 860 U 1,100 U 880 U 880 U 960 U 920 U 870 U 870 U 880 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an associated 
blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEPX-SO05

VEPX-SS05-0H-0309

03/13/09

VEPX-SO06

VEPX-SS06-01-0309

03/05/09

VEPX-SO07

VEPX-SS07-0H-0309

03/04/09

VEPX-SO08

VEPX-SS08-0H-0309

03/04/09

VEPX-SO12

VEPX-SS12-0H-0309

03/09/09

VEPX-SO09 VEPX-SO10

VEPX-SS10-0H-0309VEPX-SS09-0H-0309

03/09/09

VEPX-SS09P-0H-0309

03/09/09 03/09/09

VEPX-SO11

VEPX-SS11-0H-0309

03/09/09
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Vieques East
VE-PAOC-X

Final Surface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

VEPX-SO05

VEPX-SS05-0H-0309

03/13/09

VEPX-SO06

VEPX-SS06-01-0309

03/05/09

VEPX-SO07

VEPX-SS07-0H-0309

03/04/09

VEPX-SO08

VEPX-SS08-0H-0309

03/04/09

VEPX-SO12

VEPX-SS12-0H-0309

03/09/09

VEPX-SO09 VEPX-SO10

VEPX-SS10-0H-0309VEPX-SS09-0H-0309

03/09/09

VEPX-SS09P-0H-0309

03/09/09 03/09/09

VEPX-SO11

VEPX-SS11-0H-0309

03/09/09

2,4,6-Trichlorophenol 490 U 640 U 500 U 500 U 540 U 520 U 490 U 490 U 500 U
2,4-Dichlorophenol 470 UJ 620 UJ 480 UJ 480 UJ 530 U 500 U 480 U 480 U 480 U
2,4-Dimethylphenol 520 UJ 680 UJ 530 UJ 530 UJ 580 U 550 U 520 U 520 U 530 U
2,4-Dinitrophenol 1,200 UJ 1,600 U 1,200 U 1,200 U 1,300 U 1,300 U 1,200 U 1,200 U 1,200 U
2,4-Dinitrotoluene 350 U 460 U 350 U 360 U 390 U 370 U 350 U 350 U 350 U
2,6-Dinitrotoluene 350 U 460 U 350 U 360 U 390 U 370 U 350 U 350 U 350 U
2-Chloronaphthalene 21 U 28 U 21 U 22 U 23 UJ 22 UJ 21 UJ 21 UJ 21 UJ
2-Chlorophenol 520 U 680 UJ 520 UJ 530 U 580 U 550 U 520 U 520 U 530 U
2-Methylnaphthalene 21 U 28 U 21 U 22 U 23 UJ 22 UJ 21 UJ 21 UJ 21 UJ
2-Methylphenol 630 U 830 U 640 U 650 U 700 U 670 U 640 U 640 U 640 U
2-Nitroaniline 860 U 1,100 U 880 U 880 U 960 U 920 U 870 U 870 U 880 U
2-Nitrophenol 520 U 690 U 530 U 540 U 590 U 560 U 530 U 530 U 540 U
3- and 4-Methylphenol 590 U 780 U 600 U 600 U 660 U 630 U 600 U 600 U 600 U
3,3'-Dichlorobenzidine 360 UJ 470 UJ 360 UJ 370 UJ 400 U 380 U 360 U 360 U 370 U
3-Nitroaniline 860 U 1,100 U 880 U 880 U 960 U 920 U 870 U 870 U 880 U
4,6-Dinitro-2-methylphenol 1,100 U 1,400 U 1,100 U 1,100 U 1,200 U 1,100 U 1,100 U 1,100 U 1,100 U
4-Bromophenyl-phenylether 350 U 460 U 350 U 360 U 390 U 370 U 350 U 350 U 350 U
4-Chloro-3-methylphenol 520 U 690 U 530 U 540 U 580 U 560 U 530 U 530 U 530 U
4-Chloroaniline 370 U 490 U 380 U 380 U 420 U 400 U 380 U 380 U 380 U
4-Chlorophenyl-phenylether 350 UJ 460 UJ 350 UJ 360 UJ 390 U 370 U 350 U 350 U 350 U
4-Nitroaniline 860 U 1,100 U 880 U 880 U 960 U 920 U 870 U 870 U 880 U
4-Nitrophenol 970 UJ 1,300 UJ 990 UJ 1,000 UJ 1,100 U 1,000 U 980 U 980 U 1,000 U
Acenaphthene 21 U 28 U 21 U 22 U 23 UJ 22 UJ 21 UJ 21 UJ 21 UJ
Acenaphthylene 21 U 28 U 21 U 22 U 23 UJ 22 UJ 13 J 21 UJ 6.4 J
Acetophenone 560 U 740 U 570 U 580 U 630 U 600 U 570 U 570 U 570 U
Anthracene 21 U 28 U 21 U 22 U 23 UJ 22 UJ 6.8 J 21 UJ 21 UJ
Atrazine 350 U 460 U 350 U 360 U 390 U 370 U 350 U 350 U 350 U
Benzaldehyde 380 R 500 UJ 380 UJ 390 UJ 420 R 400 U 380 U 380 R 390 U
Benzo(a)anthracene 7.9 J 2.9 J 21 U 11 J 17 J 16 J 73 J 7 J 8.6 J
Benzo(a)pyrene 21 U 4.9 J 21 U 13 J 23 UJ 13 J 59 J 21 UJ 21 UJ
Benzo(b)fluoranthene 21 UJ 8.6 J 21 U 21 J 14 J 15 J 45 J 21 UJ 21 UJ
Benzo(g,h,i)perylene 21 U 9.5 J 21 UJ 7.5 J 12 J 8.5 J 34 J 21 UJ 59 J
Benzo(k)fluoranthene 21 UJ 5.5 J 21 U 11 J 18 J 17 J 40 J 21 UJ 21 UJ
bis(2-Chloroethoxy)methane 350 U 460 U 350 U 360 U 390 U 370 U 350 U 350 U 350 U
bis(2-Chloroethyl)ether 350 U 460 U 350 U 360 U 390 U 370 U 350 U 350 U 350 U
bis(2-Ethylhexyl)phthalate 100 U 140 U 70 J 180 J 120 UJ 110 UJ 45 J 110 UJ 110 UJ
Butylbenzylphthalate 350 U 460 U 350 U 140 J 390 U 370 U 350 U 350 U 350 U
Caprolactam 450 UJ 600 U 460 U 470 U 510 UJ 480 U 460 U 460 UJ 460 U
Carbazole 21 U 28 U 21 U 22 U 23 UJ 22 UJ 3.4 J 21 UJ 21 UJ
Chrysene 21 U 5.1 J 21 U 16 J 14 J 16 J 61 J 2.7 J 7.7 J
Dibenz(a,h)anthracene 21 U 28 U 21 U 22 UJ 23 UJ 22 UJ 11 J 21 UJ 21 UJ
Dibenzofuran 350 UJ 460 U 350 U 360 U 390 U 370 U 350 U 350 U 350 U
Diethylphthalate 350 U 460 U 350 U 360 U 390 U 370 U 350 U 350 U 350 U
Dimethyl phthalate 350 U 460 U 350 U 360 U 390 U 370 U 350 U 350 U 350 U
Di-n-butylphthalate 100 UJ 140 U 110 U 110 U 24 J 110 UJ 110 UJ 110 UJ 23 J
Di-n-octylphthalate 660 U 880 U 680 U 680 UJ 740 U 710 U 670 U 670 U 680 U
Fluoranthene 21 U 28 U 21 U 13 J 19 J 26 J 96 J 4.2 J 21 UJ
Fluorene 21 U 28 U 21 U 22 U 23 UJ 22 UJ 21 UJ 21 UJ 21 UJ
Hexachlorobenzene 100 UJ 140 U 110 U 110 U 120 UJ 110 UJ 110 UJ 110 UJ 110 UJ
Hexachlorobutadiene 350 U 460 UJ 350 U 360 U 390 U 370 U 350 U 350 U 350 U
Hexachlorocyclopentadiene 350 U 460 U 350 U 360 U 390 U 370 U 350 U 350 U 350 U
Hexachloroethane 100 U 140 U 110 U 110 U 120 UJ 110 UJ 110 UJ 110 UJ 110 UJ
Indeno(1,2,3-cd)pyrene 21 U 13 J 21 U 17 J 20 J 20 J 72 J 21 UJ 34 J
Isophorone 350 U 460 U 350 U 360 U 390 U 370 U 350 U 350 U 350 U
Naphthalene 21 U 28 U 21 U 22 U 23 UJ 22 UJ 21 UJ 21 UJ 21 UJ
n-Nitroso-di-n-propylamine 350 U 460 U 350 U 360 U 390 U 370 U 350 U 350 U 350 U
n-Nitrosodiphenylamine 690 U 910 U 700 U 710 U 770 U 730 U 700 U 700 U 700 U
Nitrobenzene 350 U 460 UJ 350 U 360 U 390 U 370 U 350 U 350 U 350 U
Pentachlorophenol 100 UJ 140 UJ 110 UJ 110 UJ 19 J 17 J 49 J 110 R 110 R
Phenanthrene 21 UJ 28 U 21 U 2.5 J 23 UJ 2.1 J 14 J 21 UJ 21 UJ
Phenol 490 UJ 650 U 500 U 500 U 550 U 520 U 500 U 500 U 500 U
Pyrene 21 UJ 4 J 21 U 21 J 14 J 14 J 83 J 2.3 J 21 UJ

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an associated 
blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-PAOC-X

Final Surface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

VEPX-SO05

VEPX-SS05-0H-0309

03/13/09

VEPX-SO06

VEPX-SS06-01-0309

03/05/09

VEPX-SO07

VEPX-SS07-0H-0309

03/04/09

VEPX-SO08

VEPX-SS08-0H-0309

03/04/09

VEPX-SO12

VEPX-SS12-0H-0309

03/09/09

VEPX-SO09 VEPX-SO10

VEPX-SS10-0H-0309VEPX-SS09-0H-0309

03/09/09

VEPX-SS09P-0H-0309

03/09/09 03/09/09

VEPX-SO11

VEPX-SS11-0H-0309

03/09/09

Total Metals (MG/KG)
Aluminum 7,670 17,800 13,500 15,400 17,400 16,200 17,500 12,300 16,300
Antimony 0.078 UJ 0.21 J 0.2 J 1 J 1 1 1.4 0.78 0.28
Arsenic 0.55 J 1 0.66 1.1 0.89 0.98 1.3 0.54 0.71
Barium 26.8 68.2 54.8 56.4 64.1 58.6 65.6 55.4 64.7
Beryllium 0.1 0.21 0.18 0.18 0.18 0.18 0.18 0.14 0.18
Cadmium 0.58 0.14 0.09 0.13 0.13 0.14 0.14 0.22 0.1
Calcium 4,660 9,490 4,740 20,000 20,400 19,200 31,200 6,220 8,860
Chromium 19.9 J 18.8 24.5 14.2 15.6 14.3 14 21.6 22.4
Cobalt 6.9 10.8 10.2 8.6 9.7 9.1 9.5 11.1 11.5
Copper 30.1 J 78.3 33.8 47.7 57.3 50.9 59.5 39.8 46.9
Cyanide 0.66 U 0.79 U 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U 0.66 U
Iron 25,900 31,500 29,700 25,200 27,000 25,300 27,800 27,400 29,700
Lead 2 J 3.8 2.5 12.4 13.1 11.7 23.5 64.2 8.7
Magnesium 2,160 4,330 2,520 4,200 4,870 4,880 5,830 2,620 3,260
Manganese 211 J 570 610 471 539 502 504 508 610
Mercury 0.029 R 0.03 J 0.02 J 0.03 0.04 0.04 J 0.05 0.02 J 0.032 U
Nickel 7.8 J 7.5 7 5.7 5.7 6 5.5 6 9.6
Potassium 849 J 1,820 1,530 1,830 2,060 2,050 2,240 1,870 1,540
Selenium 0.39 U 0.49 J 0.21 J 0.31 J 0.33 J 0.33 J 0.35 J 0.24 J 0.26 J
Silver 0.01 J 0.1 U 0.089 U 0.088 U 0.089 U 0.092 U 0.097 U 0.072 U 0.076 U
Sodium 207 J 316 123 282 300 277 390 192 225
Thallium 0.078 U 0.1 U 0.089 U 0.088 U 0.089 U 0.092 U 0.097 U 0.072 U 0.076 U
Vanadium 99.8 J 107 114 83.6 93.1 80.3 92 106 111
Zinc 50.2 37.7 20.7 43.5 60.6 54.6 66.7 25.4 34.8

Wet Chemistry
pH (PH) NA 7 6.7 NA NA NA NA NA NA
Total organic carbon (TOC) (UG/G) NA 35,000 12,000 NA NA NA NA NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an associated 
blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-PAOC-X

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 8 U 7 U 7 UJ 7 U 6 U 7 U
1,1,2,2-Tetrachloroethane 6 U 6 U 6 UJ 6 U 5 U 6 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 8 U 7 U 7 UJ 7 U 6 U 7 U
1,1,2-Trichloroethane 6 U 6 U 6 UJ 6 U 5 U 6 U
1,1-Dichloroethane 8 U 7 U 7 UJ 7 U 6 U 7 U
1,1-Dichloroethene 6 U 6 U 6 UJ 6 U 5 U 6 U
1,2,3-Trichlorobenzene 6 U 6 U 6 UJ 6 U 5 U 6 U
1,2,4-Trichlorobenzene 6 U 6 U 6 UJ 6 U 5 U 6 U
1,2-Dibromo-3-chloropropane 9 U 8 U 8 UJ 8 U 7 U 8 U
1,2-Dibromoethane 8 U 7 U 7 UJ 7 U 6 U 7 U
1,2-Dichlorobenzene 6 U 6 U 6 UJ 6 U 5 U 6 U
1,2-Dichloroethane 6 U 6 U 6 UJ 6 U 5 U 6 U
1,2-Dichloropropane 6 U 6 U 6 UJ 6 U 5 U 6 U
1,3-Dichlorobenzene 6 U 6 U 6 UJ 6 U 5 U 6 U
1,4-Dichlorobenzene 6 U 6 U 6 UJ 6 U 5 U 6 U
2-Butanone 37 U 36 U 34 UJ 36 UJ 30 UJ 34 U
2-Hexanone 32 U 31 U 29 UJ 31 U 25 U 30 U
4-Methyl-2-pentanone 37 U 36 U 34 UJ 36 U 30 U 34 U
Acetone 43 R 40 R 38 UJ 40 UJ 34 UJ 39 U
Benzene 6 U 6 U 6 UJ 6 U 5 U 6 U
Bromochloromethane 8 U 7 U 7 UJ 7 U 6 U 7 U
Bromodichloromethane 6 U 6 U 6 UJ 6 U 5 U 6 U
Bromoform 6 UJ 6 UJ 6 UJ 6 U 5 U 6 U
Bromomethane 13 U 12 U 12 UJ 12 U 10 U 12 U
Carbon disulfide 8 U 7 U 7 UJ 7 U 6 U 7 U
Carbon tetrachloride 6 U 6 U 6 UJ 6 U 5 U 6 U
Chlorobenzene 6 U 6 U 6 UJ 6 U 5 U 6 U
Chloroethane 13 U 12 U 12 UJ 12 U 10 U 12 U
Chloroform 8 U 7 U 7 UJ 7 U 6 U 7 U
Chloromethane 13 U 12 U 12 UJ 12 U 10 U 12 U
cis-1,2-Dichloroethene 9 U 8 U 8 UJ 8 U 7 U 8 U
cis-1,3-Dichloropropene 6 U 6 U 6 UJ 6 U 5 U 6 U
Cyclohexane 6 U 6 U 6 UJ 6 U 5 U 6 U
Dibromochloromethane 6 UJ 6 UJ 6 UJ 6 U 5 U 6 U
Dichlorodifluoromethane (Freon-12) 13 U 12 U 12 UJ 12 U 10 U 12 UJ
Ethylbenzene 6 U 6 U 6 UJ 6 U 5 U 6 U
Isopropylbenzene 6 U 6 U 6 UJ 6 U 5 U 6 U
m- and p-Xylene 14 U 14 U 13 UJ 14 U 11 U 13 UJ
Methyl acetate 18 U 17 U 16 UJ 17 U 14 U 16 U
Methylcyclohexane 6 U 6 U 6 UJ 6 U 5 U 6 U
Methylene chloride 32 U 31 U 29 U 31 U 25 U 30 U
Methyl-tert-butyl ether (MTBE) 12 U 11 U 10 UJ 11 U 9 U 11 U
o-Xylene 6 U 6 U 6 UJ 6 U 5 U 6 U
Styrene 6 U 6 U 6 UJ 6 U 5 U 6 U
Tetrachloroethene 8 U 7 U 7 UJ 7 U 6 U 7 UJ
Toluene 6 U 6 U 6 UJ 6 U 5 U 6 U
trans-1,2-Dichloroethene 9 U 8 U 8 UJ 8 U 7 U 8 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result
U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram

VEPX-SB14P-10H11-0409

04/23/09

VEPX-SO15

VEPX-SB15-55H-0409

04/28/09

VEPX-SO14VEPX-SO06

VEPX-SB06-13-0309

03/05/09

VEPX-SB06P-13-0309

03/05/09

VEPX-SO13

VEPX-SB13-8H9-0409

04/22/09

VEPX-SB14-10H11-0409

04/23/09
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Vieques East
VE-PAOC-X

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

VEPX-SB14P-10H11-0409

04/23/09

VEPX-SO15

VEPX-SB15-55H-0409

04/28/09

VEPX-SO14VEPX-SO06

VEPX-SB06-13-0309

03/05/09

VEPX-SB06P-13-0309

03/05/09

VEPX-SO13

VEPX-SB13-8H9-0409

04/22/09

VEPX-SB14-10H11-0409

04/23/09

trans-1,3-Dichloropropene 9 U 8 U 8 UJ 8 U 7 U 8 U
Trichloroethene 8 U 7 U 7 UJ 7 U 6 U 7 U
Trichlorofluoromethane(Freon-11) 13 U 12 U 12 UJ 12 U 10 U 12 U
Vinyl chloride 13 U 12 U 12 UJ 12 U 10 U 12 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 440 UJ 410 UJ 400 U 350 U 350 U 400 U
1,2,4,5-Tetrachlorobenzene 540 U 510 U 490 U 430 U 430 U 490 U
1,4-Dioxane 220 U 210 U 210 UJ 180 UJ 180 UJ 210 UJ
2,2'-Oxybis(1-chloropropane) 440 U 410 U 400 U 350 U 350 U 400 U
2,3,4,6-Tetrachlorophenol 560 U 530 U 510 U 440 U 440 U 510 U
2,4,5-Trichlorophenol 1,100 U 1,000 U 1,000 U 870 U 870 U 1,000 U
2,4,6-Trichlorophenol 620 U 580 U 570 U 490 U 490 U 570 U
2,4-Dichlorophenol 600 UJ 560 UJ 550 U 480 U 480 U 550 U
2,4-Dimethylphenol 650 UJ 620 UJ 600 U 520 U 520 U 600 U
2,4-Dinitrophenol 1,500 U 1,400 U 1,400 UJ 1,200 UJ 1,200 UJ 1,400 U
2,4-Dinitrotoluene 440 U 410 U 400 U 350 U 350 U 400 U
2,6-Dinitrotoluene 440 U 410 U 400 U 350 U 350 U 400 U
2-Chloronaphthalene 26 U 25 U 24 UJ 21 UJ 21 UJ 24 UJ
2-Chlorophenol 650 UJ 620 UJ 600 U 520 U 520 U 600 U
2-Methylnaphthalene 26 U 25 U 24 UJ 21 UJ 21 UJ 24 U
2-Methylphenol 790 U 750 U 730 U 640 U 640 U 730 U
2-Nitroaniline 1,100 U 1,000 U 1,000 UJ 870 UJ 870 UJ 1,000 U
2-Nitrophenol 660 U 630 U 610 U 530 U 530 U 610 U
3- and 4-Methylphenol 740 U 700 U 680 U 590 U 590 U 680 U
3,3'-Dichlorobenzidine 450 UJ 430 UJ 420 U 360 U 360 U 420 U
3-Nitroaniline 1,100 U 1,000 U 1,000 U 870 U 870 U 1,000 U
4,6-Dinitro-2-methylphenol 1,300 U 1,300 U 1,200 U 1,100 U 1,100 U 1,200 U
4-Bromophenyl-phenylether 440 U 410 U 400 U 350 U 350 U 400 U
4-Chloro-3-methylphenol 660 U 620 U 610 U 530 U 530 U 610 U
4-Chloroaniline 470 U 450 U 440 U 380 U 380 U 440 U
4-Chlorophenyl-phenylether 440 UJ 410 UJ 400 U 350 U 350 U 400 U
4-Nitroaniline 1,100 U 1,000 U 1,000 U 870 U 870 U 1,000 U
4-Nitrophenol 1,200 UJ 1,200 UJ 1,100 U 980 U 980 U 1,100 UJ
Acenaphthene 26 U 25 U 24 UJ 21 UJ 21 UJ 24 UJ
Acenaphthylene 26 U 25 U 24 UJ 21 UJ 21 UJ 24 UJ
Acetophenone 710 U 670 U 650 U 560 U 560 U 650 U
Anthracene 26 U 25 U 24 UJ 21 UJ 21 UJ 24 UJ
Atrazine 440 U 410 U 400 U 350 U 350 U 400 U
Benzaldehyde 480 UJ 450 UJ 440 R 380 R 380 R 440 UJ
Benzo(a)anthracene 26 U 4.1 J 6.2 J 5.5 J 4.8 J 5.6 J
Benzo(a)pyrene 26 U 25 U 24 UJ 21 UJ 21 UJ 24 UJ
Benzo(b)fluoranthene 26 UJ 5.2 J 24 UJ 21 UJ 21 UJ 24 UJ
Benzo(g,h,i)perylene 26 U 25 U 24 UJ 21 UJ 21 UJ 24 UJ
Benzo(k)fluoranthene 26 U 4.3 J 24 UJ 21 UJ 21 UJ 24 UJ
bis(2-Chloroethoxy)methane 440 U 410 U 400 UJ 350 UJ 350 UJ 400 U
bis(2-Chloroethyl)ether 440 U 410 U 400 UJ 350 UJ 350 UJ 400 U
bis(2-Ethylhexyl)phthalate 130 UJ 120 UJ 120 UJ 100 UJ 100 UJ 120 UJ
Butylbenzylphthalate 440 U 410 U 400 U 350 U 350 U 400 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result
U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-PAOC-X

Final Subsurface Soil Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

VEPX-SB14P-10H11-0409

04/23/09

VEPX-SO15

VEPX-SB15-55H-0409

04/28/09

VEPX-SO14VEPX-SO06

VEPX-SB06-13-0309

03/05/09

VEPX-SB06P-13-0309

03/05/09

VEPX-SO13

VEPX-SB13-8H9-0409

04/22/09

VEPX-SB14-10H11-0409

04/23/09

Caprolactam 570 U 540 U 530 U 460 U 460 U 530 U
Carbazole 26 U 25 U 24 UJ 21 UJ 21 UJ 24 UJ
Chrysene 26 U 5.2 J 24 UJ 21 UJ 21 UJ 24 UJ
Dibenz(a,h)anthracene 26 U 25 UJ 24 UJ 21 UJ 21 UJ 24 UJ
Dibenzofuran 440 U 410 U 400 U 350 U 350 U 400 U
Diethylphthalate 440 U 410 U 400 U 350 U 350 U 400 U
Dimethyl phthalate 440 U 410 U 400 U 350 U 350 U 400 U
Di-n-butylphthalate 130 U 120 U 120 UJ 100 UJ 100 UJ 120 UJ
Di-n-octylphthalate 840 U 790 U 770 U 670 U 670 U 770 U
Fluoranthene 26 U 6.6 J 24 UJ 21 UJ 21 UJ 24 UJ
Fluorene 26 U 25 U 24 UJ 21 UJ 21 UJ 24 UJ
Hexachlorobenzene 130 U 120 U 120 UJ 100 UJ 100 UJ 120 UJ
Hexachlorobutadiene 440 UJ 410 UJ 400 U 350 U 350 U 400 U
Hexachlorocyclopentadiene 440 U 410 U 400 U 350 U 350 U 400 U
Hexachloroethane 130 U 120 U 120 UJ 100 UJ 100 UJ 120 UJ
Indeno(1,2,3-cd)pyrene 26 UJ 25 UJ 24 UJ 21 UJ 21 UJ 24 UJ
Isophorone 440 U 410 U 400 U 350 U 350 U 400 U
Naphthalene 26 U 25 U 24 UJ 21 UJ 21 UJ 24 UJ
n-Nitroso-di-n-propylamine 440 U 410 U 400 U 350 U 350 U 400 U
n-Nitrosodiphenylamine 870 U 820 U 800 U 700 U 700 U 800 U
Nitrobenzene 440 UJ 410 UJ 400 U 350 U 350 U 400 U
Pentachlorophenol 130 UJ 120 UJ 120 R 100 R 100 R 120 R
Phenanthrene 26 U 25 U 24 UJ 21 UJ 21 UJ 24 UJ
Phenol 620 U 590 U 570 UJ 500 UJ 500 UJ 570 U
Pyrene 26 U 9 J 24 UJ 21 UJ 21 UJ 24 UJ

Total Metals (MG/KG)
Aluminum 10,500 12,800 8,400 14,000 10,800 21,500
Antimony 0.11 UJ 0.11 J 0.09 U 0.086 U 0.083 U 0.087 UJ
Arsenic 0.67 0.8 0.49 0.52 0.47 0.51
Barium 38.3 46.4 37.5 66 J 44.5 J 78
Beryllium 0.14 0.15 0.1 0.12 0.1 0.21
Cadmium 0.11 U 0.1 U 0.09 U 0.086 U 0.083 U 0.08 J
Calcium 7,680 8,670 4,060 4,860 J 3,200 J 5,120
Chromium 14.5 19.4 25.3 20 18.7 29.1
Cobalt 7.9 8.9 8.5 12.4 9.8 15.6
Copper 47.6 53.4 40 50.1 48 68.4 J
Cyanide 0.73 U 0.66 U 0.79 U 0.66 U 0.66 U 0.79 U
Iron 26,400 29,400 35,300 28,100 26,500 36,800
Lead 2.2 2.6 0.99 2.3 J 1 J 1.6
Magnesium 2,930 3,620 2,010 J 2,990 J 2,740 J 4,280
Manganese 304 378 320 539 J 365 J 721
Mercury 0.04 U 0.01 J 0.038 U 0.032 U 0.032 U 0.038 U
Nickel 5 6.1 6 7 6.1 10.6
Potassium 1,050 1,280 756 J 969 J 813 J 1,820 J
Selenium 0.18 J 0.25 J 0.45 U 0.43 U 0.41 U 0.44 U
Silver 0.11 U 0.1 U 0.09 U 0.086 U 0.083 U 0.087 U
Sodium 312 327 222 258 199 367
Thallium 0.11 U 0.1 U 0.09 U 0.086 U 0.083 U 0.087 U
Vanadium 95.7 103 158 116 108 146
Zinc 23.1 27.5 18.9 21.8 19.1 32.8

Wet Chemistry
pH (PH) 6.8 NA NA NA NA NA
Total organic carbon (TOC) (UG/G) 17,000 NA NA NA NA NA

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result
U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

PCT - Percent

PH - pH units

UG/G - Micrograms per gram

UG/KG - Micrograms per kilogram
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Vieques East
VE-CG

Final Groundwater Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/L)
1,1,1-Trichloroethane 1 U 1 U 1 UJ
1,1,2,2-Tetrachloroethane 0.05 U 0.05 U 0.05 U
1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 2 U 2 U 2 U
1,1,2-Trichloroethane 1 U 1 U 1 U
1,1-Dichloroethane 1 U 1 U 1 U
1,1-Dichloroethene 0.05 U 0.05 U 0.05 U
1,2,3-Trichlorobenzene 1 U 1 U 1 U
1,2,4-Trichlorobenzene 1 U 1 U 1 U
1,2-Dibromo-3-chloropropane 2 U 2 U 2 U
1,2-Dibromoethane 1 U 1 U 1 U
1,2-Dichlorobenzene 1 U 1 U 1 U
1,2-Dichloroethane 0.05 U 0.05 U 0.05 U
1,2-Dichloropropane 1 U 1 U 1 U
1,3-Dichlorobenzene 1 U 1 U 1 U
1,4-Dichlorobenzene 0.05 U 0.05 U 0.05 U
2-Butanone 5 U 5 U 5 UJ
2-Hexanone 5 U 5 U 5 U
4-Methyl-2-pentanone 5 U 5 U 5 U
Acetone 8 U 8 U 6
Benzene 0.05 U 0.05 U 0.05 U
Bromochloromethane 1 U 1 U 1 UJ
Bromodichloromethane 1 U 1 U 1 U
Bromoform 1 U 1 U 1 U
Bromomethane 2 UJ 2 UJ 2 UJ
Carbon disulfide 1 U 1 U 1 UJ
Carbon tetrachloride 0.05 U 0.05 U 0.05 U
Chlorobenzene 1 U 1 U 1 U
Chloroethane 2 U 2 U 2 UJ
Chloroform 1 U 1 U 0.4 J
Chloromethane 2 UJ 2 UJ 2 UJ
cis-1,2-Dichloroethene 1 U 1 U 1 U
cis-1,3-Dichloropropene 1 U 1 U 1 U
Cyclohexane 1 U 1 U 1 U
Dibromochloromethane 1 U 1 U 1 U
Dichlorodifluoromethane (Freon-12) 2 U 2 U 2 UJ
Ethylbenzene 1 U 1 U 1 U
Isopropylbenzene 1 U 1 U 1 U
m- and p-Xylene 2 U 2 U 2 U
Methyl acetate 2 U 2 U 2 U
Methylcyclohexane 1 UJ 1 UJ 1 U
Methylene chloride 5 U 5 U 5 U
Methyl-tert-butyl ether (MTBE) 2 U 2 U 2 U
o-Xylene 1 U 1 U 1 U
Styrene 1 U 1 U 1 U
Tetrachloroethene 0.05 U 0.05 U 0.05 U
Toluene 1 U 1 U 1 U
trans-1,2-Dichloroethene 1 U 1 U 1 U
trans-1,3-Dichloropropene 1 U 1 U 1 U
Trichloroethene 1 U 1 U 1 U
Trichlorofluoromethane(Freon-11) 2 U 2 U 2 U
Vinyl chloride 0.15 U 0.15 U 0.15 U

Semivolatile Organic Compounds (UG/L)
1,1-Biphenyl 9 U 9 U 9 UJ
1,2,4,5-Tetrachlorobenzene 9 U 9 U 9 UJ
1,4-Dioxane 0.94 U 0.94 U 0.94 UJ
2,2'-Oxybis(1-chloropropane) 9 U 9 U 9 U
2,3,4,6-Tetrachlorophenol 9 UJ 9 UJ 9 UJ
2,4,5-Trichlorophenol 24 U 24 U 24 UJ
2,4,6-Trichlorophenol 9 U 9 U 9 U
2,4-Dichlorophenol 12 U 12 U 12 U
2,4-Dimethylphenol 11 U 11 U 11 U
2,4-Dinitrophenol 42 U 42 U 42 U
2,4-Dinitrotoluene 9 U 9 U 9 U
2,6-Dinitrotoluene 9 U 9 U 9 U
2-Chloronaphthalene 0.19 U 0.19 U 0.19 UJ
2-Chlorophenol 10 U 10 U 10 U

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/L - Milligrams per liter

UG/L - Micrograms per liter

VECG-MW02

VECG-MW02-0409

04/01/09

VECG-MW01

VECG-MW01-0409

04/01/09

VECG-MW01P-0409

04/01/09
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Vieques East
VE-CG

Final Groundwater Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

VECG-MW02

VECG-MW02-0409

04/01/09

VECG-MW01

VECG-MW01-0409

04/01/09

VECG-MW01P-0409

04/01/09

2-Methylnaphthalene 0.19 U 0.19 U 0.19 UJ
2-Methylphenol 12 U 12 U 12 U
2-Nitroaniline 24 U 24 U 24 U
2-Nitrophenol 10 U 10 U 10 U
3- and 4-Methylphenol 9 U 9 U 9 U
3,3'-Dichlorobenzidine 9 UJ 9 UJ 9 U
3-Nitroaniline 24 U 24 U 24 U
4,6-Dinitro-2-methylphenol 24 U 24 U 24 U
4-Bromophenyl-phenylether 9 U 9 U 9 U
4-Chloro-3-methylphenol 9 U 9 U 9 U
4-Chloroaniline 9 U 9 U 9 U
4-Chlorophenyl-phenylether 9 U 9 U 9 UJ
4-Nitroaniline 24 U 24 U 24 U
4-Nitrophenol 24 U 24 U 24 UJ
Acenaphthene 0.19 U 0.19 U 0.19 UJ
Acenaphthylene 0.19 U 0.19 U 0.19 UJ
Acetophenone 11 U 11 U 11 U
Anthracene 0.19 U 0.19 U 0.19 UJ
Atrazine 9 U 9 U 9 UJ
Benzaldehyde 9 UJ 9 UJ 9 UJ
Benzo(a)anthracene 0.19 U 0.19 U 0.19 UJ
Benzo(a)pyrene 0.19 U 0.19 U 0.19 UJ
Benzo(b)fluoranthene 0.25 U 0.25 U 0.25 UJ
Benzo(g,h,i)perylene 0.19 U 0.19 U 0.19 UJ
Benzo(k)fluoranthene 0.19 U 0.19 U 0.19 UJ
bis(2-Chloroethoxy)methane 9 U 9 U 9 U
bis(2-Chloroethyl)ether 9 U 9 U 9 UJ
bis(2-Ethylhexyl)phthalate 1.9 U 1.9 U 1.9 UJ
Butylbenzylphthalate 9 U 9 U 9 U
Caprolactam 9 U 9 U 9 UJ
Carbazole 0.54 U 0.54 U 0.54 UJ
Chrysene 0.082 J 0.19 U 0.19 UJ
Dibenz(a,h)anthracene 0.2 U 0.2 U 0.2 UJ
Dibenzofuran 9 U 9 U 9 UJ
Diethylphthalate 9 U 9 U 9 U
Dimethyl phthalate 9 U 9 U 9 U
Di-n-butylphthalate 2.4 U 2.4 U 2.4 UJ
Di-n-octylphthalate 9 U 9 U 9 U
Fluoranthene 0.21 U 0.21 U 0.21 J
Fluorene 0.19 U 0.19 U 0.19 UJ
Hexachlorobenzene 0.19 U 0.19 U 0.19 UJ
Hexachlorobutadiene 9 U 9 U 9 U
Hexachlorocyclopentadiene 9 UJ 9 UJ 9 U
Hexachloroethane 0.21 U 0.21 U 0.21 UJ
Indeno(1,2,3-cd)pyrene 0.19 J 0.19 U 0.19 UJ
Isophorone 9 U 9 U 9 U
Naphthalene 0.19 U 0.19 U 0.19 UJ
n-Nitroso-di-n-propylamine 9 U 9 U 9 U
n-Nitrosodiphenylamine 9 U 9 U 9 U
Nitrobenzene 9 U 9 U 9 U
Pentachlorophenol 0.94 U 0.94 U 0.94 R
Phenanthrene 0.19 U 0.19 U 0.19 UJ
Phenol 9 U 9 U 9 U
Pyrene 0.063 J 0.19 U 0.19 UJ

Pesticide/Polychlorinated Biphenyls (UG/L)
4,4'-DDD 0.095 U 0.095 U 0.094 U
4,4'-DDE 0.095 U 0.095 U 0.094 U
4,4'-DDT 0.095 U 0.095 U 0.094 U
Aldrin 0.1 U 0.1 U 0.1 U
alpha-BHC 0.067 U 0.067 U 0.066 U
alpha-Chlordane 0.086 U 0.086 U 0.085 U
Aroclor-1016 0.48 U 0.48 U 0.48 UJ
Aroclor-1221 1.1 U 1.1 U 1.1 UJ
Aroclor-1232 0.48 U 0.48 U 0.47 UJ
Aroclor-1242 0.71 U 0.71 U 0.71 UJ
Aroclor-1248 0.71 U 0.71 U 0.71 UJ
Aroclor-1254 0.8 U 0.8 U 0.79 UJ
Aroclor-1260 0.74 U 0.74 U 0.74 UJ

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/L - Milligrams per liter

UG/L - Micrograms per liter

Page 2 of 3



Vieques East
VE-CG

Final Groundwater Raw Analytical Data
2009

Station ID
Sample ID
Sample Date

Chemical Name

VECG-MW02

VECG-MW02-0409

04/01/09

VECG-MW01

VECG-MW01-0409

04/01/09

VECG-MW01P-0409

04/01/09

beta-BHC 0.076 U 0.076 U 0.075 U
delta-BHC 0.095 U 0.095 U 0.094 U
Dieldrin 0.095 U 0.095 U 0.025 J
Endosulfan I 0.067 U 0.067 U 0.066 U
Endosulfan II 0.095 U 0.095 U 0.094 U
Endosulfan sulfate 0.095 U 0.095 U 0.094 U
Endrin 0.095 U 0.095 U 0.094 U
Endrin aldehyde 0.22 U 0.22 U 0.22 U
Endrin ketone 0.095 U 0.095 U 0.094 U
gamma-BHC (Lindane) 0.067 U 0.067 U 0.066 U
gamma-Chlordane 0.076 U 0.076 U 0.075 U
Heptachlor 0.095 U 0.095 U 0.094 U
Heptachlor epoxide 0.086 U 0.086 U 0.085 U
Methoxychlor 0.48 U 0.48 U 0.47 U
Toxaphene 0.95 U 0.95 U 0.94 U

Total Metals (UG/L)
Aluminum 300 U 300 U 300 U
Antimony 1 U 1 U 1 U
Arsenic 5 U 5 U 5 U
Barium 20 20.2 22.4 J
Beryllium 1 U 1 U 1 U
Cadmium 1 U 1 U 1 U
Calcium 46,100 43,700 68,200
Chromium 3 U 4.7 3.8
Cobalt 1 U 1 U 1 U
Copper 0.93 J 1.2 1.5
Cyanide 12 U 12 U 12 U
Iron 100 U 100 U 100 U
Lead 1 U 1 U 1 U
Magnesium 30,200 30,400 23,300 J
Manganese 25.5 23.3 17.7 J
Mercury 0.2 U 0.2 U 0.2 UJ
Nickel 1.2 J 2.6 J 4.4
Potassium 1,630 1,520 1,270
Selenium 5 U 5 U 2.3 J
Silver 1 U 1 U 1 U
Sodium 159,000 156,000 77,200 J
Thallium 1 U 1 U 1 U
Vanadium 23.5 23.4 11.7 J
Zinc 10 U 10 U 10 U

Dissolved Metals (UG/L)
Aluminum, Dissolved 300 U 300 U 300 U
Antimony, Dissolved 1 U 1 U 1 U
Arsenic, Dissolved 5 U 5 U 5 U
Barium, Dissolved 20.1 20.6 27.9 J
Beryllium, Dissolved 1 U 1 U 1 U
Cadmium, Dissolved 1 U 1 U 1 U
Calcium, Dissolved 44,000 43,400 66,200
Chromium, Dissolved 3 U 3 U 3 U
Cobalt, Dissolved 1 U 1 U 1 U
Copper, Dissolved 0.83 J 0.85 J 1.2
Iron, Dissolved 100 U 100 U 100 U
Lead, Dissolved 1 U 1 U 1 U
Magnesium, Dissolved 30,900 30,600 28,700 J
Manganese, Dissolved 16.7 17 19.4 J
Mercury, Dissolved 0.2 U 0.2 U 0.2 UJ
Nickel, Dissolved 1.1 1.1 3.1
Potassium, Dissolved 1,540 1,510 1,430
Selenium, Dissolved 5 U 5 U 2.2 J
Silver, Dissolved 1 U 1 U 1 U
Sodium, Dissolved 152,000 153,000 86,800
Thallium, Dissolved 1 U 1 U 1 U
Vanadium, Dissolved 24.3 23.3 14.4 J
Zinc, Dissolved 10 U 11 10 U

Wet Chemistry
Chloride (MG/L) 83 NA 60
Total dissolved solids (TDS) (MG/L) 730 NA 500

Notes:

Shading indicates detections

NA - Not analyzed

J - Analyte present, value may or may not be accurate or precise

R - Unreliable Result

U - Not detected or not detected at significantly greater than that in an 
associated blank.
UJ - Analyte not detected, quantitation limit may be inaccurate

MG/L - Milligrams per liter

UG/L - Micrograms per liter

Page 3 of 3



CUSTOMER COPY 

Phone II 

j 

X ' X 

R Iinquished By: (Signature)·, Date / Time R~cei v e d By: (Signatur 

Relinquished By: (Signature) D~1,e / Time Received By: (Signature 

Address 

enr.l C1 to CHAIN of CUSTODY 
A \ { PLEASE BEAR DOW~N DP, rOC. L Y{f'qLA<S PRINT LEGIBLY INP'£N ~ 

o UPS o CLIENT 

o INTACT 

Date/Time Matrix coll'd 

SO \ 
So , 

SO I 
SO 3 
.so 01 

SO 

SO 

0$6 \ 
O'J (').Ll ~ ~o 1 

t,'.,/dl/ /3 00 ~ o, 

2.l'l ~/I~ tt ~. s. 
/
/
/
/ 

Date / Time 

Date / Time o r Received By: (Signature) 

,' ~ , I 

Sample Description 

SHIPPING INFO: 0 FED EX 

AIRBILL NO; ~~ ..:..-_-~--------

TEMP'C 

REMAR KS," --:- _ 

THE TERMS AND CONOI. IONS ON THE REVERSE SIDE HEREOF SHALL G 
1ooo ...... ~f=;t=lv/r.:F=.<::! F :XC:lilV.r. ~I N t=lA ~ I AGt=l1: ;; 



600 Technology Way 

~ ~ N ~ ~ L Y or I 

Kat:ahdin 
C ~ '- L S E R V ICE S 

P.O. Box 540 

Scarborough, ME 04070 Chain of Custody 
Tel: (207) 874-2400 
Fax: (207) 775-4029 

1 of 1 
Client : CH2M HILL, PM: Brett Doerr Contract: Phone #: Fax#: 

Contact: Che lsea Bennet N62470-02·D-3052 ( 757) 671-6208 ( 773) 695-1378 

Address : 5700 Cleveland St, Suite 101 City: Virg inia Beach State: VA Zip Code: 23462 

Purchase Order #: 925942 Proj. Name/No.: CT0196, VNTR, SW MU10 Katahd in Quote # : 

Bill (if different than above) : CH2M HILL Inc, NP Address: PO Box 241329, Denver, CO 80224 

Sampler (Print/Sign): ToY'U\ Luna, 
LAB USE ONLY 

&- Iro. u l./) 
....... 

Lc..rO)\.l~ r-=e VI.. CA-C--t 
Work Order #: 

Katahdin Project Number 

~u 1'L~Copies To: 

~ ~~~~It?ir~\~ .' <'"!f~~sfs!;~p~ n l rl ~pEj~TY pe~ \i -::r~~ ' ~ 1 ; -~ •
'~"~:"...:J.'~"" _ ~,!-~·t· ~"p' e>l'- ·~ ~; . ; , ,~~ ~, ~,... · ~· , · ."'.•~:- ~'h. ., . c:;; __ .... ,.. ".,..J;I •• .:'\. .,res r:va es _ . ~ ' . ,... ', _"a, ..._" _ . ... ".' .' 

Remarks: 20z 20z 1-gal 25ml HOPE 

HN03 Comments 

Shipping Info: FEDEX UPS CLIENT =i 
Airbill No: Co e 
Temp C 

. Sample Description 

Temp Blank 

Date/Time 

Collected 

Intact 

Matrix 

Not Intact 

No. of 

Containers 

E 
::J 

iU
s: 
1 0
;::0
1 1

E 
::J 

."
s: 
I 

t: 

o~ 
ai 'iii 
N c:. ~ 

(/)0 
.S ..lI: 
." -... ::J
e>a! 

E 
::I 

iU 
r. 
I 

~ 

VEW1 0-8821 -01-0209 2110/20099:56 SO 4 x x run ms/msd 

VEW10-8822-01-0209 21 10/2009 9:57 SO 1 x 

YEW 10-8823-01-0209 2110/20099 :58 SO 1 x 

VEW 10-8824-01-0209 2110/20099:59 SO 1 x 

VEW1 0-8824P-01-0209 2110/20099:50 SO 1 x 

VEW10 -8825-01-0209 2/10/20099:25 SO 1 x 

YEW 10-8826-01-0209 2/10/099:20 SO 1 x 

VEW10-8827-01 -0209 2110/2009 10:01 SO 1 x 

YEW 1O-E80 1-02102009 2/10109 10:30 AQ 1 x 

YEW 1O-F80 1-02102009 2110109 10:30 AQ 1 x 

VEW10-8828-01-0209 2/10/2009 10 02 SO 1 x 

COMMENTS: ··MSIMSD for VEW1 0-SS21·01-0209 (time is 0956 for all three bottles )
 
Thallium(6020) , pH (9045C) , TOC (Lloyd Kahn) , GrainSize (Sieve ASTMD422), Dry Bulk Density (ACOE-111 0-2-1906 appll)
 

Relinquished By:
 Relinquished By: Date/Time Received By: Daterrime Rece ived By: 
~ {J (10) 0"/ /2.co 

Daterrime Received By: Relinquished By: Date/TimeRelinquished By: Received By: 











600 Technology Way 
P.O. Box 540 Kat:al~din 
Scarborough, ME 04070 Chain of Custody

.i\. N .'\. L Y 'r Ie ... L S E R V ICE S 
Tel: (207) 874-2400 
Fax: (207) 775-4029 

1 of 1 
Client: CH2N HILL, PM: Brett Doerr 

Contact: Chelsea Bennet 

Address: 5700 Cleveland St, Suite 101 

Purchase Order #: 925942 

Bill (if different than above): CH2M HILL Inc. AlP 

\ ' 1.1,)Y\0I. T lCA'('\'1\\\~Sampler (PrinUSign): 

LAB USE ONLY 

Contract: Phone#: Fax#:
 
N62470-o2-D-3052 ( 757) 671-6208 ( 773 ) 695·1378
 

City: Vir inla Beach State: VA Zip Code: 23462
 

Proj. Name/No.: CT0196, VNTR, SWMU2 Katahdin Quote #:
 

Copies To: 
::. --~,. -~-~.-~~ ~_"'l .. --~~~~ _.~ ~ - • ~'~~~'f"~ - Work Order #: 

- ...:....,. 
. ..Katahdin Project Number 

r~_ ~- _ ...... ~~.:~ 
.' '. - - ~-:- --~~~~-~-,.-:..: ..-~ ----~- - - - '" -, - -- - ---~ _:'.:::.~ 

Remarks: 40z 20z 20z 40z ENC ENC 1 LAm 125 ml 1 LAm omlVi 40ml 1 GAL 
HN03 HCL HCL HCL Comment 

Shipping Info: 
irbill No: 

TempC 

. Sample Description 

FEDEX 

Temp Blank 

DatelTime 

Collected 

UPS 

Intact 

Matrix 

CLIENT 

Not Intact 

No. of 

Containers 

i' 
U; 

~ ..... 
N e 
J: « 
Q. 
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cV'iii 8 
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C".Nra_ N 

l5~~8 

VEW02-SS15-01-0209 2/13/09 7:15 SO 9 X X X X X 

VEW02-SS15P-01-0209 2/13/09 7: 15 SO 9 X X X X X 

VEW02-SB15-46-0209 2/13/2009 7:30 SO 9 X X X X X 

VEW02-SS14-01-0209 2/13/09 7:45 SO 28 X X X X X MS/MSD 

VEW02-SB14-46-0209 2/13/2009 8:30 SO 9 X X X X X 

VEW02-SS13-01-0209 2/13/2009 8:55 SO 9 X X X X X 

VEW02-SS19-01-0209 2/13/2009 9:10 SO 9 X X X X X 

VEW02-SS20-0 1-0209 2/13/20099:25 SO 9 X X X X X 

VEW02-SS19P-01-0209 2/13/09 9:10 SO 9 X X X X X 

VEW02-SS13-01-0209 2/13/09 8:55 SO 9 X X X X X 

VEW02-EB01-021309 2/13/2009 9:50 AQ 10 X X X X X 

VEW02-TB01-021309 2/13/2009 8:00 AQ 5 X X 

COMMENTS: no MS/MSD run for pH and TOC 

Relinquished By: 
~ DarlTire 

d.. [3 l>Cf 1:t0~ 
Received By: Relinquished By: DatelTime Received By: 

Relinquished By: DatelTime Received By: Relinquished By: DatelTime Received By: 



600 Technology Way 

Katahdin P.O. Box 540 

~'" N A L V 'I' I C _... L S E R V ICE S 
Scarborough, ME 04070 
Tel: (207) 874-2400 

Chain of Custody 

Fax: (207) 775-4029 
1 of 1. - . 

Client: CH2M HILL, PM: Brett Doerr Contract: Phone #: Fax#: 
Contact: Chelsea Bennet N62470-o2·0·3052 ( 757) 671-6208 ( 773) 695-1378 

Address: 5700 Cleveland St, Suite 101 City: Virginia Beach State: VA Zip Code: 23462 

Purchase Order #: 925942 Proj. Name/No.: CT0196. VNTR, SWMU2 Katahdin Quote #: 

Bill (if different than above): CH2M HILL Inc, AlP ~ddress: PO Box 241329, Denver, CO 80224 

Sampler (Print/Sign): T. L V (\ 6\.. T. \ c< n.q \ \t.e F-Il' 'ViO 
LAB USE ONLY Work Order#: 1f--A.~
 

Katahdin Project Number 
Remarks: 40z 20z 40z ENC ENC 1 LAm 125 ml 1 LAm 40 ml Via 40 ml 20z 1 Gal 

HN03 HCL HCL HCL Comments 

Shipping Info: FEDEX UPS CLIENT ~ ~ 
w 
a:l ~ ~ 

w 
a:l 

::E 

Airbill No: 
Temp C 

. Sample Description 

Temp Blank 

DatelTime 
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Intact 
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Not Intact 
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VEW02-SS21-0 1-0209 2/17/09 9:20 SO 9 X X X X X 

VEW02-SS22-01-0209 2/17/098:50 SO 9 X X X X X 

VEW02-SB22-46-0209 2/17/09 9:00 SO 9 X X X X X 

VEW02-SS25-01-0209 2/17/20097:50 SO 28 X X X X X X M5/M5D 

VEW02-SB25-46-0209 2/17/2009 8:20 SO 9 X X X X X 

VEW02-EB01-021709 2/17/200910:30 AQ 10 X X X X X 

VEW02-TBO1-021709 2/17/2009 8:30 AQ 5 X X 

VEW02-FB01-021709 2/17/2009 10:30 AQ 10 X X X X X 

COMMENTS: Standard 28day TAT 
" .. q\"O ~ , !roctV(. 

Relinquished By: -e::t...f 
r -

A DatefTime 
;j.11?(o~ I~UO 

Received By: Relinquished By: DatefTime Received By: 

Relinquished By: DatelTime Received By: Relinquished By: DatelTime Received By: 



600 Technology Way 
P.O. Box 540Kat:al~din 
Scarborough, ME 04070 Chain of Custody

.'- N ..''- L Y TIC .'- L S E R V ICE S 
Tel: (207) 874·2400 
Fax: (207) 775-4029 

1 of 1 
Contract: Phone #: Fax#: 

N62470-02-D·3052 ( 757) 671-6208 ( 773) 695-1378 

City: Virginia Beach State: VA Zip Code: 23462 

Proj. Name/No.: CT0196, VNTR, PI8 Katahdin Quote #: 

Address: PO Box 241329, Denver, CO 80224 

f.~Jt;cJ .~ Copies To 

Client: CH2M HILL, PM: Brett Doerr 
Contact: Chelsea Bennet 

Address: 5700 Cleveland St, Suite 101 

Purchase Order #: 925942 

Bill (if different than above): CH2M HILL Inc, NP 

Sampler (PrinUSign): \. \..vV1 "\ T· \AAV\.&\,\H. 
LAB USE ONLY J 

:a~:~~~d;~:~ct Number 
Remarks: ENC 4 OZ 2 OZ 40 ml 1 L Am 500 ml 250 ml 

HCL HN03 NaOH Comme 

Shipping Info: FEDEX UPS CLIENT 
Airbill No: 
TempC 

. Sample Description 

Temp Blank 

DatelTime 

Collected 

Intact 

Matrix 

Not Intact 

No. of 

Containers 
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VEP8-TBO 1-021809 2/18/097:45 AQ 3 X 

VEP8-EB01-021809 2/18/09 9:35 AQ 7 X X X X 

VEP8-FBO 1-021809 2/18/099:35 AQ 7 X X X X 

VEP8-5512-01-0209 2/18/098:00 SO 6 X X X 

VEP8-5B12-46-0209 2/18/2009 8: 15 SO 6 X X X 

VEP8-55 13-01-0209 2/18/2009 8:35 SO 6 X X X 

VEP8-5B13-46-0209 2/18/2009 9:50 SO 6 X X X 

VEP8-5B 13P-46-0209 2/18/2009 9:50 SO 6 X X X 

COMMENTS: Standard 28 day TAT. Dry Bulk Density method is ACOE-1110-2-1906 Appendix II 

Relinquished BY:~ DatelTime Received By: Relinquished By: DatelTime Received By: 
2)'~ilJC) Ilr..U 

Relinquished By: DatelTime Received By: Relinquished By: DatefTime Received By: 



Kat:ahdin 
.\.. N "\.. L Y'- Ie,\.. L S E R V ICE S 

600 Technology Way 
P.O. Box 540 

Scarborough. ME 04070 
Tel: (207) 874-2400 
Fax: (207) 775-4029 

Chain of Custody 

Client: CH2M HILL, PM: Brett Doerr 
Contact: Chelsea Bennet 

Contract: 
N62470-Q2-D-3052 

Phone #: 
( 757) 671-6208 

Fax#: 
( 773) 695-1378 

1 of 1 

Address: 5700 Cleveland St, Suite 101 City: Virginia Beach State: VA Zip Code: 23462 

Purchase Order #: 925942 Proj. Name/No.: CT0196, VNTR, PI8 Katahdin Quote #: 

Bill (if different than above): CH2M HILL Inc, NP Address: PO Box 241329, Denver, CO 80224 

Sampler (PrinUSign): i.Lvn" "-.L"'~I"'C 1='. AtvtNo 
LAB USE ONLY - IWork Order #: V 

Katahdin Project Number 
Remarks: 

2/19/098:451 SO 

2/19/09 8:50\ SO 
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18 

No. of 

Containers 

CLIENT 

Not Intact 

Matrix 

Intact 

UPS 

2/19/099:501 SO 

2/19/09 10:201 SO 

Collected 

DatelTime 

2/19/20098:001 AQ 

2/19/20099:301 SO 

2/19/2009 10:301 AQ 

2/19/2009 10: 151 SO 

Temp Blank 

FEDEX 

VEP8-SB08-46-0209 

VEP8-EBOI-021909 

VEP8-SB06-46-0209 

VEP8-SS06-01-0209 

VEP8-SB05-46-0209 

VEP8-SS08-01-0209 

Sample Description 

VEP8-TBO 1-021909 

VEP8-SS05-01-0209 

Shipping Info: 
lAirbili No: 
TempC 

x 

co 
N-
~ 
c: 
V 

ms/msd 

COMMENTS: Standard 28 day TAT. Dry Bulk Density method is ACOE-1110-2-1906 Appendix II 
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D£1Ifj~, JUV 
DatelTime 

Received By: 

Received By: 

Relinquished By: 

Relinquished By: 

DatelTime 

DatelTime 

Received By: 

Received By: 



600 Technology Way 
P.O. Box 540Katahdin 
Scarborough. ME 04070 Chain of Custody

"'\.. N .'\.. L Y -.. Ie.'\.. L S E R V ICE S 
Tel: (207) 874-2400 
Fax: (207) 775-4029 

1 of.- 1 
Client: CH2M HILL, PM: Brett Doerr 

Contact: Chelsea Bennet 

Address: 5700 Cleveland St, Suite 101 

Purchase Order #: 925942 

Bill (if different than above): CH2M HILL Inc, AlP 

Sampler (Print/Sign): 

LAB USE ONLY 

Contract: Phone #: Fax#: 
N62470~2-D-3052 (757) 671-6208 ( 773) 695-1378 

City: Virginia Beach State: VA Zip Code: 23462 

Proj. Name/No.: CT0196, PI8 &PAOC-O Katahdin Quote #: 

Address: PO Box 241329, Denver, CO 80224 

Copies To: 

Work Order #: ,_':~·':'-<.oj~Z _
~~~-::~_~,_~ .,' -~~~2~~~=~~_=~,fi~1:~~·~~:~~:~~~,~~_~~~:~.' " .... ,~~ _.Katahdin Project Number .~ ~ ~~~:~i1._ ~__~_~~j~

Remarks: ENC 40z 80z 20z 20z 1 Gal 40 ml 1 LAm 500 ml 1 LAm 250 ml 
HCL HN03 NaOH Comments 

Shipping Info: 
Airbill No: 
TempC 

* Sample Description 

FEDEX 

Temp Blank 

DatelTime 

Collected 

UPS 

Intact 

Matrix 

CLIENT 

Not Intact 

No. of 

Containers 

co 
0 
\0 
N 
exl 
~ 

~ 
> 
U 
...I 

~ 
> 
Vl 

~g 
Vl ..... 

u- N 
...Ie 

ce-:£. 
~Vi,0 
~R 
>N 
Vlexl 

~g.-. 
Vl ..... N 
UN~ 
....Jeex> 

,cD 
IN a. ..... 
c: ~ ~ C ce' 
u. o g UN 

~8
~~O'\ ,:90
~~<u OJ 0' <l: 
~o>-

:::E NO 
--: r-.. 0 ;;~~
~~~::J ~~ ..... 

2:' 
Cl 

"" :; 
ce ~ 

N 
aJ' N 

Bi ~ 3 
c . :::E 
'n; ~ Iii 
... OJ <l: 
~O~ 

lD 
0 
\0 
N 
exl 
~ 

~ 
> 
U 
...I 

0 
~R 
> ..... 
Vl exl 

:::E u·_ 0 

Vl ..... 

geVl 

0' 
N 
0 e 
III 

19~ 
OJ<l:
:::Eo .....
PM 
~ ..... 

~ 
Vi 
0 
0 ..... 
N 
exl 
~ 

III ce 
U 
"

lD 
N ..... 
0 e 
C 
u 

VEP8-SS07-01-0209 2/20/09 7:05 SO 6 X X x 
VEP8-SS07P-O 1-0209 2/20/09 7:05 so 6 X X x 
VEP8-SB07-46-0209 2/20/2009 7: 15 so 6 X X x 
VEPO-SSO1-01-0209 2/20/09 8: 10 so 7 X X X x 
VE PO-SBO 1-46-0209 2/20/09 8: 15 so 7 X X X x 
VE PO-SS02-01-0209 2/20/2009 8:30 SO 6 X X x 
VEPO-SS02P-01-0209 2/20/2009 8:30 so 6 X X x 
VE PO-SB02-46-0209 2/20/20098:35 SO 18 X X X M5/M5D 

VEPO-TB01-022009 2/20/09 9:00 AQ 3 X 

VEP8-EB01-022009 2/20/09 10:00 AQ 9 X X X X x 
VEPO-EB01-022009 2f20/2009 10:30 AQ 7 X X X x 
VEP8-SS09-0 1-0209 2/20/2009 9:35 so 18 X X X M5/M5D 

COMMENTS: Standard 28 day TAT. Dry Bulk Density method is ACOE-ll10-2-1906 Appendix II 

Relinquished By' 
r;.tl!;~ fIIJ 

Received By: Relinquished By: DatelTime Received By: 

Relinquished By: DatelTime Received By: Relinquished By: DatelTime Received By: 



600 Technology Way 

~'\. N .'\. L V 

Kat:ahdin 
'r Ie.\.. L S E R V ICE S 

P.O. Box 540 

Scarborough. ME 04070 
Tel: (207) 874-2400 

Chain of Custody 

Fax: (207) 775-4029 
1 of 1.. -

Client: CH2M HILL, PM: Brett Doerr Contract: Phone #: Fax#: 
Contact: Chelsea Bennet N62470-o2·D-3052 ( 757) 671-6208 ( 773) 695-1378 

Address: 5700 Cleveland St, Suite 101 City: Virginia Beach State: VA Zip Code: 23462 

Purchase Order #: 925942 Proj. Name/No.: CT0196, PI8 &PAOC·QR Katahdin Quote #: 

Bill (if different than above): CH2M HILL Inc. AlP Address: PO Box 241329, Denver, CO 80224 

Sampler (PrinVSign): Copies To: 

LAB USE ONLY Work Order #: 
Katahdin Project Number ~___~~:. ::~j~~~:-~_~~~~-~-~:_:~_, ."__:-~~{~'~~1~~2~~;:_~1 .~.~~~.~ .' ~_~l:~~~~~T'~~~~~~ ~~~ _~: ~~ 

1 LAm 250 ml 
HCL 

Remarks: ENC 40l BOl 20l 20l 1 Gal 40ml 1 LAm 500 ml 
HN03 NaOH Comments 

Shipping Info: FEDEX UPS CLIENT ~<o;:i 
0. -ai' _ 0J:N~V; ~ 0.><Airbill No: CD CD eN-00 Sc: <Oc- ~ II <0 ~ ~10TempC Temp Blank Intact Not Intact UN ~~N~ ~RN N 8~o- ~>N >" CD<Xl ai" N <Xl III-=-0.......
 .......
 VlNVl <Xl N . ~ "N.!:::! 2:)~~O\ <Xl <Xl~~~~OJ \0 .. ...  .......
 0~ Ql« -!g' !g~DatelTime _0Sample Description Matrix No. of ~o« ~ ~~~ ....... «"O
~ III __ N<Xl NO ~Vl"N> >Vl" Vl" ~R~ 0 >0 <0'n; ~ lii~ "0 . 0 " \:rN c:.... QI «'P\O('+'1 UU UU<Xl 0 Zi'"ge 

~ 
..., "'''''' Collected Containers Q...... ............ <Xl
 19C1 .......
 ..... ..... e U1-1-""", 1-"1- ....... "
 

VEPQ/R-TB01-022309 AQ2/23/09 6:00 3 X
 

VEP8-EB01-022309
 2/23/09 10:40 AQ 9 X X X X X
 

VEPQ/R-EB01-022309
 AQ2/23/2009 11 :20 7 X X X
 

VEP8-SS14-01-0209
 

X 

2/23/09 10:50 XSO 7 X X
 

VEP8-SB14-46-0209
 2/23/09 10:45 X X
 

VEQP/R-SS01-01-0209
 

SO 6 X 

2/23/2009 11 :50 X X XSO 7 X
 

VEQP/R-SB01-46-0209
 2/23/2009 11 :55 X X MS/MSD 

VEPQ/R-SS02-01-0209 

SO 19 X X 

2/23/200912:15 SO X X X
 

VEPQ/R-SS02P-01-0209
 

6 

2/23/09 12:15 X X XSO 6 

COMMENTS: Standard 28 day TAT. Dry Bulk Density method is ACOE-1110·2-1906 Appendix II. No MS/MSD for pH or TOC , f1--1l ~Q h1(XtS (t'tflpl- V~P~) ~" ""If" 'EPQ/t..- ~ .... r. 
Relinquished By: DatefTime Received By: Relinquished By: DatelTime Received By: 

U2?>D rrlOO 
Relinquished By: Relinquished By: Received By: DatelTime Received By: DatelTime 



0><- S 
\ 

600 Technology Way
 
P,O, Box 540
 Katahdin tc.p0

r- ( 

Scarborough, ME 04070 Chain of Custody
.:'1.. N A L Y -r I C ~ \. L S E R V ICE S 

Tel: (207) 874~2400 

Fax: (207) 775-4029 
1 of 3

Client: CH2M HILL, PM: Brett Doerr 
Contact: Chelsea Bennet 

Address: 5700 Cleveland St, Suite 101 

Purchase Order #: 925942 

Bill (if different than above): CH2M HILL Inc, NP 

Sampler (PrinVSign): 

LAB USE ONLY 

- _. 
Contract: Phone#: Fax#: 

N62470-o2-D-3052 ( 757) 671-6208 ( 773) 695-1378 

City: Virginia Beach State: VA Zip Code: 23462 

Proj, Name/No,: CT0196, VNTR. AOC A Katahdin Quote #: 

Address: PO Box 241329, Denver, CO 80224 

Copies To: 

Work Order #: 

Katahdin Project Number ~. ~~":~~'-:-~~S~;~iY~~~'-:~I~~~~15~l~~::~~~::~; ~~-~~~~~._ ~ 
Remarks: 40z 

Comments 

Shipping Info: FEDEX UPS CLIENT i' 
Airbill No: 

TempC Temp Blank Intact Not Intact 

LI'l 

;:; 
e 

. Sample Description DatefTime Matrix No. of 

0 
o!. 
Cl
± 

Collected Containers Cl. 
f-

VEAA-SBllA-3H4-0209 2/23/09 10:35 SO 1 X 

VEAA-SB11 B-34-0209 2/23/09 10:32 SO 1 X 

VEAA-SB 12A-3H4-0209 2/23/2009 23:07 SO 1 X 

VEAA-SB12AP-3H4-0209 2/23/09 11:07 SO 1 X 

VEAA-SB12B-34-0209 2/23/2009 10:57 SO 1 X 

VEAA-SB12C-34-0209 2/23/309 10:45 SO 1 X 

VEAA-SB13A-3H4-0209 2/23/2009 11: 15 SO 1 X 

VEAA-SB 13B-34-0209 2/23/2009 11 :40 SO 1 X 

VEAA-SB 13C-34-0209 2/23/2009 11:23 SO 3 X M5/M50 

VEAA-SB14A-3H4-0209 2/23/309 12:45 SO 1 X 

VEAA-SB14B-34-0209 2/23/309 12:40 SO 1 X 

VEAA-SB 14C-34-0209 2/23/2009 11 :45 SO 1 X 

VEAA-SB14CP-34-0209 2/23/2009 11:45 SO 1 X 
COMMENTS: ····7 DAY TAT ON ALL SOIL·..• 

Relinquished By: Received By: Relinquished By: DatefTime Received By: 

Relinquished By: Received By: Relinquished By: DatefTime Received By: 



600 Technology Way 
P.O. Box 540Kat:al~din 
Scarborough, ME 04070 Chain of Custody

"'\.. N .'\.. L Y -r I CA. L S E R V ICE S 
Tel: (207) 874-2400 
Fax: (207) 775-4029 

2 of 3 
Contract: Phone #: Fax#: 

N62470-'l2-D-3052 ( 757) 671-6208 ( 773) 695-1378 
Client: CH2M HILL. PM: Brett Doerr 

Contact: Chelsea Bennet 

Address: 5700 Cleveland St, Suite 101 

Purchase Order #: 925942 

Bill (if different than above): CH2M HILL Inc, NP 

Sampler (Print/Sign): 

LAB USE ONLY 

City: Virginia Beach State: VA Zip Code: 23462 

Proj. Name/No.: CT0196. VNTR, AOC A Katahdin Quote #: 

Address: PO Box 241329. Denver, CO 80224 

Copies To: 
,..-- --~ ..,.-,,-~-";:-,",,-",~--- - ~ -~- "'-"";":::-"'

Work Order #: '.' 
-~ :;-_2:.':: '.-Katahdin Project Number ~ _ =- ""'""~ ~___~~ ~ .-!i~ :;o-::''';''t.-:~ __ ~ ;: ~ ~_:~'~':~~:k~=?~~~~~i~ .~~~:~::~;c:~;~~;i&l:~ ~ 

Remarks: 40z 
Comments 

Shipping Info: 
Airbill No: 

FEDEX UPS CLIENT i' 
III.... 

TempC Temp Blank Intact Not Intact 0 e 
. Sample Description DatefTime 

Collected 

Matrix No. of 

Containers 

~ 
Q

±
ll. 
t

VEAA-SB15A-3H4-0209 2/23/2009 12:47 SO 1 X 

VEAA-SB15B-34-0209 2/23/20fY3 12:50 SO 1 X 

VEAA-SB15C-34-0209 2/23/20fY3 12:55 SO 1 X 

VEAA-SB16A-3H4-0209 2/23/2009 13:05 SO 1 X 

VEAA-SB16B-34-0209 2/23/20fY3 13: 10 so 1 X 

VEAA-SB16C-34-0209 2/23/2009 13:00 SO 1 X 

VEAA-SB17A-3H4-0209 2/23/09 13:25 SO 1 X 

VEAA-SB 17B-34-0209 2/23/2009 13:30 SO 1 X 

VEAA-SB17C-34-0209 2/23/09 13:30 SO 1 X 

VEAA-SB18A-3H4-0209 2/23/09 13:50 SO 1 X 

VEAA-SB18B-34-0209 2/23/20fY3 13:55 SO 1 X 

VEAA-SB18C-34-0209 2/23/2009 13:45 SO 1 X 

VEAA-SB19A-3H4-0209 2/23/20fY3 14:00 SO 1 X 
COMMENTS: ····7 DAY TAT ON ALL SOIL 

Relinquished By: Received By: Relinquished By: DatefTime Received By: 

Relinquished By: Received By: Relinquished By: DatefTime Received By: 



600 Technology Way 

Katahdin P.O. Box 540 

.'- N A L ¥ TIC A L S E R V ICE S 
Scarborough, ME 04070 Chain of Custody 
Tel: (207) 874-2400 
Fax: (207) 775-4029 

Client: CH2M HILL, PM: Brett Doerr 
Contact: Chelsea Bennet 

Address: 5700 Cleveland St, Suite 101 

Purchase Order #: 925942 

Bill (if different than above): CH2M HILL Inc, AlP 

Sampler (Print/Sign): 

LAB USE ONLY 

30f3 
Contract: Phone#: Fax#: 

N62470-o2-D-3052 ( 757) 671-6208 ( 773) 695-1378 

City: Virginia Beach State: VA Zip Code: 23462 

Proj. Name/No.: CT0196, VNTR, SWMU10 Katahdin Quote #: 

Address: PO Box 241329, Denver, CO 80224 

Copies To: 

Work Order #: 
Katahdin Project Number :;~~~~=~=- ~2~_~_E~~~-~~_~- .:~~~:~~~'~7E~J:Ji~I[~'~;T~;c~~:~'~~·::~~~jl:J:~j~ 1 

Remarks: 40z 1 L Amber 
HCL omment 

Shipping Info: FEDEX UPS CLIENT £ £ 
irbill No: In... In 

--< 
Temp C Temp Blank Intact Not Intact 

0 e 0 e 
. Sample Description Daternme 

Collected Matrix 

No. of 

Containers 

0 
0:: 
Cl

±
Q. 
l

~ 
Cl

±
Q. 
I

VEAA-SB19B-34-0209 2/23/2009 14:05 SO 1 X 

VEAA-SB19C-34-0209 2/23/2009 13:55 SO 1 X 

VEAA-CS1-0209 2/23/2009 14:57 SO 1 X 

VEAA-CS1P-0209 2/23/2009 14:58 SO 1 X 

VEAA-CS2-0209 2f23/2009 14:55 SO 1 X 

VEAA-CS3-0209 2/23/2009 14:50 SO 3 X M5/M5D 

VEAA-CS4-0209 2/23/09 14:45 50 1 X 

VEAA-CSS-0209 2/23/2009 15:05 SO 1 X 

VEAA-CS6-0209 2/23/09 15:00 50 1 X 

VEAA-EB01-022309 2/23/09 16:55 AQ 2 X 

COMMENTS: ····7 DAY TAT ON ALL SOIL 

Relinquished By: 
~-.... \, Daternme .,,_ Received By: Relinquished By: Daternme Received By: 

Relinquished By: T aternme Received By: Relinquished By: Daternme Received By: 



\ 
0\ .i.:'7

c (\'- ., 0 
\A\~) ,1)_0 

t ",J \y-t Cu 
600 Technology Way 
P.O. Box 540 ? ().S5 (;t-~ \ ( r./-)..>tJKaral"l.din r-" 

Scarborough, ME 04070 Chain of Custody caG\t( \\\ c.;J- v' 
.,,"N.,,"LYTIC.,,"L SERVICES 

Tel: (207) 874·2400 
Fax: (207) 775-4029 

1 of 1. _. 
Client: CH2M HILL, PM: Brett Doerr

Contact: Chelsea Bennet N62470-{)2·D·3052

Address: 5700 Cleveland SI, Suite 101

Purchase Order #: 925942

Bill (W different than above): CH2M HILL Inc, AlP 

Sampler (Print/Sign): 

LAB USE ONLY Wort. Order#: 
Katahdin Project Number 

Contract: Phone #: Fax#: 
( 757) 671-6208 ( 773) 695-1378 

City: Virginia Beach State: VA Zip Code: 23462 

Proj. NamelNo.: CT0196. SWMU1 Katahdin Quote #: 

Address: PO Box 241329, Denver, CO 80224 

Copies To: 

~11~::~:~~= ~~~~,.::·~~~~l!~.::.~~:!!~~~z~.~~'~~;~~~~l 
1 LAm 40ml 250mlRemart.s: ENC 40z 1 LAm 1 LAm40z 80z 20z 500ml 250m 

Amber NaOH na CommentsHCL HN03 

CDShipping Info: FEDEX UPS CLIENT 
~ o'~,Airbill No: al al-u0 0 ut(ic:!Xi '" UoTempC Temp Blank Intact Not Intact 0o .... ~ U'" 0~ ~ '"co ~ -"0 18 CXl Oi~ '"

0 

al ~ '" >"''''~ ~Ill",Vlco~ ~~ co '" ~fi~U U 0::;: .. .9 0~ OJ 00:0 ~gco ~ 0"'< _0OatelTimeSample Description Matrix No. of 00 .c :<:...J...J ",0 ::;:0~ Vl ....Vl.... > \:: \::. 0 .... >
0 
"- '"" U''''::;: c:x OJ ':C...orr") xOJ OJUU '" Se " 

~ 

Collected Containers -Jev; UJ...J UJ ...J U~~f-~""" " "

VEW01-TB01-022409 2/24/09 13:00 AQ X3 

VEW01-S001-0209 2/24/09 11 :35 X X X XSO 8 X 

VEW01-SB01-5H6-0209 2/24/2009 11:15 X X X X XSO 8 

VEW01-EB01-022409 2/24/2009 12: 15 AQ 10 X X X X XX 

COMMENTS: Standard 28 day TAT. 

Relinquished By: Relinquished By: DatelTime Received By: 

Relinquished By: 

Received By: 

DatelTimeReceived By: Relinquished By: Received By: 



#-c 

600 Technology Way 2-[ ~ }3 6 
k S . ." . 

P.O. Box 540 Ct.lCJ1-(l .*4 Sc"lJC\l) ttcc:r..I~",n,-,IJJJ=I-Katahdin 
Scarborough, ME 04070 Chain of Custody 4tJ..-Orziln')\2t ) L41(OlfS /'113) pit,'::;T1L5.'\. N A L Y TIC .'1.. L S E R V ICE S 
Tel: (207) 874-2400 her'.! f6 ) AQ V...:L tlN\/l Lb 
Fax: (207) 775-4029 

10f2 

3 It I \ 1:0 f'\1'Y\ Dt:' D " l;" oX \-If U 

S"UIY\ "" I An... v::>f'r S 

Client: CH2M HILL. PM: Brett Doerr Contract: Phone #: Fax#: 
Contact: Chel.ea Bennet N62470.Q2-D-3052 ( 757) 671-6208 ( 773) 595-1378 

Address: 5100 Cleveland St, Suite 101 City: Virginia Beach State: VA Zip Code: 23462 

Purchase Order #: 925942 Proj. Name/No.: CT0196. AOCI. SWMU617 Katahdin Quote #: 

Bill (if different than above): CH2M HILL Inc, AlP Address: PO Box 241329, Denver, CO 80224 

Sampler (Print/Sign): Copies To: 

I LAB USE ONLY \WorJ( Order #: 
Katahdin Project Number 

RemarJ(s: ENC I 401 801 20z 20z I 1 Gal 140 ml11 L Aml500 mIl 1 LAm 1250 ml 
HCL HN03 NaGHl IComments 

'Shipping Info: FEDEX UPS CLIENT lilt: - ar ~ :I:", 0~Vi Q....-4 ~-iAirbill No: Iii' ~IO.00' . '5 :g V Vl Ng ggITemp C Temp Blank Intact Nollnlacl Oo:.lIl Ore III ~ ~ N o~ ... -~, ~~ ~ co>~ R~ VlNe NVlCXl NVl~ ~~o; ~~ ~ ~ e '" :l:ClO 19~",-e- ~- Vl~ V e!g~!gSample Description Matrix No. of ... 0Datemme :l:'-'<'O:f:o< c:iii:l: 0 "'< ~Vlr-.Inr-. Vlr-.'"~ :l:R.vR .NR 'iii cl;i > ()NiJ"'~ '2 p.... S '2 ~ .';; .Jl1 < uMg~ r-r-,.......Jr-_,......_..., ....... -.I
Collected Containers -lea) -Ie ~ 8~~~ 

VEW6/7-SSll-01-0209 X2124/097:10 7 X XSO I X 

VEW6/7-SBll-46-0209 2124/09 7:15 SO X X7 X 1 X 

VEW6/7-SS12-01-0209 XX X
 

VEW6/7-SS12P-01-0209
 
2124/2009 7:20 SO 6 

X
 

VEVV6/7-SB12-46-0209
 

2124/20097:20 X XSO 6 

2/24/097:30 SO X X X
 

VEW6/7-SS13-01-0209
 
6 

2/24/2009 7:40 XSO 18 X X I I I I I I I \MS/MSD 

VEVV6/7-SB13-46-0209 2124/20097:55 X X XSO 6 

VEW6/7-EB01-022409 I I X I X I X I I X 
VEVV6/7-TBO1-022409 

2/24/20097:00 AQ 7 

2/24/09 9:00 AQ 3 1 1 X 
VEPI-SS02-01-0209 2/24/09 9:30 SO X XX6 
VEPI-SB02-46-0209 X X
 
VEPI-SS01-01-0209
 

212412009 9:35 SO X6 

SO X X2/24/2009 9:50 7 X I X 
VEPI-SB01-46-0209 X2/24/2009 10:00 SO X X7 J X 

COMMENTS: Standard 28 day TAT. Dry Bulk Density method is ACOE-1110-2-1906 Appendix II. No MSIMSD lor pH or TOe 

Relinquished By: Received By: Retinquished By: DalelTime Received By: 

Relinquished By: Received By: Relinquished By: IDalelTime IReceived By: \ 

I 



600 Technology Way 
P.O. Box 540 Kat:all.din ~'U\J cAg 
Scarborough, ME 04070 Chain of Custody C'J)~o( vi I 

.~ N .~ L Y TIC .'\. L S E R V ICE S 
Tel: (207) 874-2400
 
Fax: (207) 7754029
 

20f2 
Client: CH2M HILL, PM: Brett Doerr 

Contact: Chelsea Bennet 

Address: 5700 Cleveland St, Suite 101 

Purchase Order #: 925942 

Bill (if different than above): CH2M HILL Inc. AlP 

Sampler (Print/Sign): 

LAB USE ONLY 

Remarks: 

Shipping Info: 
IAirbili No: 
TempC 

Sample Description 

VEPI-SS03-01-0209 

VEPI-SB03-46-0209 

VEPI-SS05-01-0209 

VEPI-SBOS-OI-0209 

VEPI-S503P-OI-0209 

VEPI-S504-01-0209 

VEPI-5B04-46-0209 

VEPI-EBOI-022409 

Copies To: 

Work Order #: 
Katahdin Project Number 

FEDEX UPS CLIENT I 

~~ ~~ i' 
to 

~ 
Cii' 0

C:o~ ~~ 8l Vi 
Temp Blank Intact Not Intact I~ ~ 1~ 5~ ceO 0 gUN ~ ~ Cii' Q 

e n~ ~~~ -' 0 
~I e >1'- Ul I'  -,

Ill,... 
~C7t 

Vl co 
7§,... N N 

Q....
~ !~ ~ ~5 ~ 1:~ co ... 

DatefTime Matrix No. of Gl< ~ 0 

~~j 
~o Vil'-S: ~R Ul ~ it> III I' 

p~~ .~ 
~5 

> ED 

Collected Containers U u- N 

~e ~ U-~ .... ~~ ~ C 
..J ..J!e r-f'  ..J~1Il v 

2/24/2009 10: IS SO 6 X X X 

2/24/2009 10:20 SO 6 X X X 

2/24/2009 10:40 SO 6 X X X 

2/24/2009 10: 50 SO 18 X X xl 1 1 1 1 1 1 lMs/MSD 
2/24/2009 10: IS SO 6 X X X 

2/24/2009 11:00 SO 6 X X X 

2/24/09 11:10 SO 6 X X X 

2/24/2009 9:10 AQ 9 I I X I X I X I X I X 

?-1~~lc/1 /0.1') ftQ ). 

COMMENTS: Standard 28 day TAT. Dry Bulk Density method is ACOE-1110-2-1906 Appendix II 

0"Relinquisr", F • .",."" 

RelinqUished By: 

Received By: 

Received By: 

Relinquished By: 

Relinquished By: 

DatefTime 

DatefTime 

Received By: 

Received By: 

'/fWUl ~E!bDI-O~461 

Contract: Phone #: Fax #: 
N62470.Q2-D-3052 (757) 671-6208 (773) 695-1378 

City: Virginia Beach State: VA Zip Code: 23462 

Proj. NamelNo.: CT0196, AOCI, SWMU6n Katahdin Quote #: 

Address: PO Box 241329, Denver, CO 80224 



600 Technology Way 
P.O. Box 540 Katahdin 
Scarborough, ME 04070 Chain of Custody

.~ N .-"- L V TIC ~.... L S E R V ICE S 
Tel: (207) 874-2400 
Fax: (207) 775-4029 

1 of 1 
Contract: Phone #: Fax#: 

N62470-02·D-3052 ( 757) 671-6208 ( 773) 695·1378 
Client: CH2M HILL, PM: Brett Doerr 

Contact: Chelsea Bennet 

Address: 5700 Cleveland St, Suite 101 

Purchase Order #: 925942 

Bill (if different than above): CH2M HILL Inc, AlP 

Sampler (Print/Sign): 

LAB USE ONLY 

City: Virginia Beach State: VA Zip Code: 23462 

Proj. Name/No.: CT0196, VNTR, AOCG Katahdin Quote #: 

Address: PO Box 241329, Denver, CO 80224 

Copies To: 

Work Order #: 

Katahdin Project Number ~5r~~::~E~-:~~~:~~Ji~~~?~~;~:£~.~~;;;-~:;Z;J~~~:'~ i~~~;:~.11 
Remarks: ENC 40z 20z 20z 1 Gal 3- 40ml 2-1L 250 ml 500ml 

HCL NaOH HN03 Comments 

Shipping Info: 
Airbill No: 
TempC 

. Sample Description 

FEDEX 

Temp Blank 

DatelTime 

Collected 

UPS 

Intact 

Matrix 

CLIENT 

Not Intact 

No. of 

Containers 

co 
0 
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N 
(Xl 
~ 

u 
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u 
...J 

u 
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0) 
~G
_0 
VI ...... 

g~ 

0 
N 
0 
ID~ 
~< 
C:o u ......
-""- ...... 
~cO 
~N-~~ 

~ 
0 
"", 

'3 co N 
- N 

~ ~ Zi 
.~.~ ~ 
15~< 

co 
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10 
N 
(Xl 
~ 

u 
0 
> 
u 
...J 

co 
N-0 e 
c: 
u 

c5 
N 
0 e 
VI 

79<11< 
~o ...... 
~~ 

VEAG-SS06-01-0209 2/2512009 7:55 SO 7 x x x x 

VEAG-SB06-46-0209 2125/20098:10 SO 7 x x x x 

VEAG-SS07-01-0209 2125/2009 7:30 SO 6 x x x 

VEAG-SS07P-01-0209 2/25/2009 7:30 SO 6 x x x 

VEAG-SB07-46-0209 2125/2009 7:40 SO 18 x x x run MS/MSD 

VEAG-TB01-022509 2125/2009 9:00 AQ 3 x 

VEAG-E BO 1-022509 2/25/2009 7: 10 AQ 7 x x x x 

COMMENTS: Standard 28 Day TAT. No MS/MSD for pH, TOC 

Relinquished By: 
~ D,trS~6"1 Itf Received By: Relinquished By: DatelTime Received By: 

Relinquished By: DatelTime Received By: Relinquished By: DatelTime Received By: 



600 Technology Way 
P.O. Box 540 Kat:ah.din 
Scarborough. ME 04070 Chain of Custody.\.N.\.LY·l"IC.\.L SERVICES 
Tel: (207) 874-2400 
Fax: (207) 775-4029 

1 of 1. _.. 
Client: CH2M HILL. PM: Brett Doerr 

Contact Chelsea Bennet 

Address: 5700 Cleveland St, Suite 101 

Purchase Order #: 925942 

Bil (I different than above): CH2M HILL Inc, NP 

Sampler (PrintlSign): 

LAB USE ONLY 

Contract: Phone#: Fax#:
 
N62470.Q2-D-3052 (757 671-6208 ( 773 I 695·1378
 

City: VI Inta Beach Stale: VA Zip Code: 23462
 

Proj. NameJNo.: CT0196. SWMU1 Katahdin Quote #:
 

Address: PO Box 241329. Denver, CO 80224
 

Copies To:
 
: , -~ 

Wof1(Order#: 
~ 

. :-~:i~~j~' -;:~----. 
-~----. -~-


.. .. ., .. --- . - --- , - . 

-
. , ..Katahdin Project Number ~ _-~ -::o..:,,~_-'-=-~ =- _ .-. ---- :";'~'.' .. . 

--
" --

. 
- - . . . ~ ~ 

Remarks: ENC 402 80z 40z 20z 1 LAm 40ml 1 LAm 500ml 1 LAm 250m 250ml 

Amber HCL HN03 NaOH na Comments 

Shipping Info: 
irbil No: 
empC 

. Sample Description 

FEDEX 

Temp Blank 

Datellme 

Colected 

UPS 

Intad 

Matri>t 

CLIENT 

Notlntad 

No. of 

Containers 

m 
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N e 
~ 
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...J 
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"'0000 
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00 
::£ •v;g 
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~g 
:c '" 1-,.... 

9 
C1. 

1\5 
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c: 
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~ 
0 
J: 
~ 

'" C1. 

VEW01-EB01-022509 12 X X X X X X X 

VEW01-S004-0209 8 X X X X X 

\$yJO\-\W-6~ 

COMMENTS: Standard 28 day TAT. 

Relinquished By: eeaived By: Relinquished By: OateITine Received By: 

Relinquished By: Relinquished By: OateITine Received By: 



Kat:al'"1din 
"\.. N .. \.. L Y 'r Ie .. \.. L S E R V ICE S 

600 Technology Way 
P.O. Box 540 

Scarborough, ME 04070 
Tel: (207) 874-2400 
Fax: (207) 775-4029 

Chain of Custody 

2 of 2 
Client: CH2M HILL, PM: Brett Doe" 

Contact: Chelsea Bennet 
Contract: 

N6Z470..oZ-D-3052 
Phone #: 

( 757) 671~208 

Fax#: 
( 773) 695·1378 

Address: 5700 Cleveland St, Suite 101 City: Virginia Beach State: VA Zip Code: 23462 

Purchase Order #: 925942 Proj, Name/No,: CT0196,P15 Katahdin Quote #: 

Bill (if different than above): CH2M Hill Inc, AlP 

Sampler (Print/Sign): 

LAB USE ONLY 

Remarks: 

Shipping Info: 
irbill No: 

ITemp C 

Sample Description 

VEP5-EBO 1-022509 

VEP5-SS04-02-0209 

VEPS-SS03-02-0209 

VEPS-SS07-02-0209 

VEP5-SS07P-02-0209 

VEPS-SS01-0l-0209 

VEP5-SS02-01-0209 

Address: PO Box 241329, Denver, CO 80224 

Copies To: 

Work Order #: 
Katahdin Project Number 

FEDEX UPS CLIENT 
ra~co 

~ co u 0 
_ 0 ~ N 

I 
0 

~ 150 c:cO 0 
~R 

0
Temp Blank Intact Not Intact \0 - ;g UN \0 eN > r=~~ ....:-C; 

~i 
N > ..... coex> ex> III

'-' lJ) 
~O 1lI0 '-' UlCX) 

]j~ 
N 

U ::EO' ~ ::EU ... 
DatefTime Matrix No, of ~ e< Q/ - 00 _0 ::EO 

~~ 
_o~ Q/« e> lJ) ..... 

cig~ N > !Q~::E ::ER gg . 0 
Collected Containers U ~e U uco :c '" c: 

-' -f -' -' '-' Vl f ..... U 
, 

2/25/2009 10: 10 AQ 7 X X X X 

2/25/2009 10:50 SO 6 X X X 

2/25/2009 11:00 SO 6 X X X 

2/25/200911:10 SO 6 X X X 

2/25/2009 11:10 SO 6 X X X 

2/25/2009 11:50 SO 7 X X X 

2/25/0911:55 SO 18 X X I X 

omme 

MS/MS 

DatefTime 

COMMENTS: Standard 28 day TAT. Dry Bulk Density method is ACOE-1110-2-1906 Appendix II 

Received By: Relinquished By: Received By: Relinquished By: DatefTime 
It.K.iJ 

Relinquished By: Received By:Received By: .,Relinquished By: 



600 Technology Way 
P.O. Box 540 Katal"l.din 
Scarborough, ME 04070 Chain of Custody.'-N.\.LY"rIC.'\.L SEHVICES 
Tel: (207) 874-2400 
Fax: (207) 775-4029 

1 of 1 
Contract: Phone #: Fax#:Client: CH2M HILL. PM: Brett Doerr 

Contact: Chelaea Bennet N62470~2·D-3062 

Address: 5700 Cleveland St, Suite 101 

Purchase Order #: 925942 

Bill (if different than above): CH2M HILL Inc, AlP 

Sampler (Print/Sign): 

LAB USE ONLY Work Order #: 

( 757) 671-6208 ( 773) 695·1378 

City: Virginia Beach Stale: VA Zip Code: 23462 

Proj. Name/No.: CT0196. SWMU1 Katahdin Quote #: 

Address: PO Box 241329, Denver, CO 80224 

Copies To: .- ~ ~ -- ~ . . -- - -- . . . . - - ,.., - . 
+ :- -- -~+~:..~) ~rl ,-~ l . 

Katahdin Project Num ber ,- .~ . . • ~~"'I: - - - -.~,:; ~~~,\}~~ ..~-- _:~ ~ -~ - - ~_.-- .- - . -
. 


Remarks: 1 LAm 1 LAm 500 ml 1 LAm 250 ml 250 ml 40z 80z 40z 20z 20z 1 Gal 40 ml ENC 

NA Amber NA NA HCL NA HN03 NA NaOH NA CommentsNA NA NA NA 

Shipping Info: FEDEX UPS CLIENT -asJ:N 0'2a. ...Airbill No: co 
.~ U 

co ~ 
ao N. ~ ccC ao~TempC Temp Blank Intact Not Intact °UN °'" e 
~ ~~ ° eo.~~ ..... ~N NB .~ 

~ 

EE coIII III....;-~~o Oi~e cnal~~ NN C 18~ ao.:90. .:9'"., . III 

B~u ~ .Q iii~ :E_0""'0(~~l?~Sample Description DatelTime Matrix No. of "0(:E0o(~ 0.s::. :c~0..J 9:EONO .~

"'-
~ 

~~ 
~l.Il .....l.Il Iii..... • ~ >> ~~R 0..0.. ...... 0 ..... ~~ .,., ~ :::l cx U U- N uCollected Containers ~g~ l!)al 0..9~~~ 0.. ..J &~ ..Je i:S 

~ 

..J UJ ~e~ ~~ U 

VEW01-TB01-022609 2126/2009 9:00 AQ 3 X 
VEW01-EB01-022609 2126/2009 9:40 AQ X X X12 X X XX 
VEW01-EB02-022609 2126/20097:30 AQ 12 X X X XX X X 
VEW01-SS25-01-0209 2126/2009 8:45 SO ,9 X X X X X X 
VEW01-SS24-01-0209 2126/2009 10:00 SO 9 X X XX X X 
VEWO1-SS21-01-0209 2/26/200910:50 SO X9 X X X X X 

VEW01-SS21 P-01-0209 2126/2009 10:50 SO X X8 X X X 

VEW01-SS22-01-0209 2/26/2009 11 :30 SO X X9 X X X X 

VEW01-SB04-4H5-0209 2126/200912:35 SO X8 X X XX 
VEW01-SB04P-4H5-0209 2126/2009 12:35 SO X8 X XX X 

VEW01-SB06-77H-0209 2/26/2009 11 :30 SO 8 X X X X X 

VEW01-S006-0209 2/26/2009 11:40 SO X X8 X XX 

COMMENTS: Standard 28 day TAT. Dry Bulk Density via ACOE-1110-2-1906 Appendix II. No TOC or pH on VEW01-SS21 P-01-0209. VEW01-SB06-77H-0209 BUlk/Grainsize will be shipped 2/27/09 

Relinquished By: Received By: Relinquished By: DatelTime Received By: 

Relinquished By: Received By: Received By:Relinquished By: DatelTime 























































































 600 Technology Way
P.O. Box 540

Scarborough, ME 04070 Chain of Custody
Tel: (207) 874-2400
Fax: (207) 775-4029

1 of 1
Contract:   

N62470-02-D-3052

Work Order #:
Katahdin Project Number

Remarks: ENC 8oz 2 oz 2 oz 1 Gal 250 ml 1LAm 40 ml 1L 1L 500 ml 250 ml 2 oz
or 4oz 4 oz or ENC Am Am HNO3 NaOH

Shipping Info:         FEDEX UPS CLIENT
Airbill No:
Temp C Temp Blank Intact Not Intact

* Sample Description Date/Time Matrix No of M
et

al
, C

n 
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Purchase Order #:  925942 Proj. Name/No.: CTO196,SWMU1

Sampler (Print/Sign):  Matthew Anderson

O
C 

(8
26

0B
)

oi
l C

om
po

si
te

Preservatives

Comments

M
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D
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/s
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s

Katahdin Quote #:

Bill (if different than above):  CH2M HILL Inc, A/P Address: PO Box 241329, Denver, CO 80224

Analysis and Container TypeLAB USE ONLY

Copies To:

Address:  15010 Conference Center Drive Suite 200 Zip Code:  20151

Phone #: Fax #:Client:     CH2M HILL, PM: Brett Doerr

( 703 )  376-5305 ( 703 )  376-5805

City:  Chantilly State:  VA

              Contact: Emma Brower

* Sample Description Date/Time Matrix No. of 

Collected Containers

VEW01-SO19-0409 4/8/2009  1000 SO 7 3 1 1 1 1

VEW01-SB19-6H7-0409 4/8/2009  1030 SO/SB 24 3 3 3 3 12 MS/MSD

VEW01-SB18-9H10-0409A 4/8/2009  0830 SO/SB 5 4 1

VEW01-EB01-040809 4/8/2009  1130 AQ/EB 9 1 2 2 2 1 1

 

 

Date/Time Relinquished By:

Date/Time Relinquished By:

Received By:

COMMENTS:     Standard 28 day TAT.  Dry Bulk Density method is ACOE-1110-2-1906 Appendix II   VEW01-SO19-0409 to be lab composited.
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600 Technology Way 

P.O. Box 540 Kat:al~din 
Scarborough, ME 04074 Chain of Custody

""- N _,,- L Y TIC _,,- L S J::: H. V ICE S 
Tel: (207) 874-2400 

Fax: (207) 775-4029 

1 of 1. _.. 
Client: CH2M HILL, PM: Brett Doerr Contract: Phone #: Fax#: 

Contact: Emma Brower N62470-02-D-3052 ( 703) 376-5305 ( 703) 376-5805 

Address: 15010 Conference Center Drive Suite 200 City: Chantilly State: VA Zip Code: 20151 

Purchase Order #: 925942 Proj. Name/No.: CT0196, SWMU1 Katahdin Quote #: 

Bill (if different than above): CH2M HILL Inc, AlP Address: PO Box 241329, Denver, CO 80224 

Sampler (Print/Sign): Juan Acaron, Matthew Anderson Copies To: 

LAB USE ONLY IWork Order #: Analysis and Container Type 

Katahdin Project Number Preservatives 
Remarks: 40 mL 40 mL Amber Amber 500 mL 500 mL 250 mL Amber 250 ml 500 mL 125 mL 

HCI HCI NaOH Comments 

Shipping Info: FEDEX UPS CLIENT 

HN03 HN03 

U a' 
a 

s NI" a'Airbill No: N e N co ~e .!!laJTemp C Temp Blank Intact Not Intact III 

. 
a

a 0U<D III 19 
N ~ 

o~N :E11> OJco >::i: 19~ ::i: ~~lilSample Description DatelTime Matrix No. of ::i: VJ- 11> 
~ 

Q)VJ 11>"0 11>"0 ~UU ::i:~ "0 "0::i:'Vi 0 « 11>«0 ~ ~c 0~a- aVig__ I" ~ s> U m VJ.191" .I9~.!!lI"- Ci.> 0 E0 OMUI" lfl g!:SContainersCollected ~ 0 ii:~ o1S1-1" 0--' co UI> 

VEW01-MW13-0509 AQ/GW5/20/2009 0945 18 3 3 1 1 1 1 12 2 2 1 

VEW01;...MW13P-0509 AQ/EB5/20/2009 0950 16 3 2 1 1 13 2 2 1 

VEW01-MW09-0509 AQ/EB5/20/2009 1550 18 3 2 1 1 1 1 13 2 2 1 

VEW01-EB01-052009 5/20/2009 1300 AQ/EB 16 3 2 1 13 2 1 2 1 

VEW01-1B01-052109 5/21/2009 1100 AQITB 4 22 

, 

COMMENTS: Standard 28 day TAT. The equipment blank taken on the moming of the 7th is associated with the AQ/GW sample taken on the aftemoon of the 6th. 

e1Time Received By: Relinquished By: DatelTime Received By: Relinquished By: ~ • _.
~ D:4 

<, s. ~/ jf}iJ 12.&0-
Relinquished By: ----- Relinquished By: DatelTime Received By: DatelTime Received By: 











 

M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: February 10, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-10.   

Two sample IDs were incorrectly written on the COC for samples collected at SWMU-10 on 
2/10/09 and need to be corrected.  Please correct the sample IDs as follows:  

Incorrect ID Listed Correct Sample ID Date Coll'd 
Time 
Coll'd 

VEW10-EB01-02102009 VEW10-EB01-021009 2/10/2009 10:30

VEW10-FB01-02102009 VEW10-FB01-021009 2/10/2009 10:30
 

VBO/V_CTO-196_CTF_20090210.DOC  1 
COPYRIGHT 2009 BY CH2M HILL, INC. • COMPANY CONFIDENTIAL 



 

M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: February 12, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-10.   

The following sample ID was incorrectly written on the COC for samples collected 2/11/09 
and needs to be corrected.  Please correct the sample IDs as follows:  

Incorrect ID Listed Correct Sample ID 
Date 

Coll'd 
Time 
Coll'd 

VEW02-SS24-12-0209  VEW02-SS24-01-0209  2/11/2009 8:50 
 

The following sample and associated analyses were received at the laboratory for samples 
collected on 2/11/09, and should NOT be analyzed.  These bottles were inadvertently 
shipped to the laboratory and should be discarded: 

2 
1-L 

Amber 
-- 

1 
125-mL 
HDPE 
HNO3 

1 
4-oz Jar

-- 

1 
2-oz Jar 

-- 

Correct Sample ID 
Date 

Coll'd 
Time 
Coll'd 

M
at

ri
x 

   
  P

A
H

's
 

   
  T

o
t.

 L
ea

d
 

VEW02-SB24-24-0209 2/11/2009 8:50 SB X X 
 

VBO/V_CTO-196_CTF_20090212.DOC  1 
COPYRIGHT 2009 BY CH2M HILL, INC. • COMPANY CONFIDENTIAL 



 

Regarding samples collected on 2/12/09 and to be received on 2/13/09, the following 
sample IDs were listed incorrectly on the COCs, and need to be corrected.  Please correct the 
sample IDs as follows: 

Incorrect ID Listed Correct Sample ID Date Coll'd 
Time 
Coll'd 

VEW02-SS23-01-0209  VEW02-SS23-01-0209A 2/12/2009 7:10

VEW02-SS23P-01-0209  VEW02-SS23P-01-0209A  2/12/2009 7:10

VEW02-SB23-24-0209 VEW02-SB23-24-0209A 2/12/2009 7:15

VEW02-SS24-01-0209  VEW02-SS24-01-0209A  2/12/2009 7:20

VEW02-TB02-021209 VEW02-TB01-021209 2/12/2009 6:00

VEW02-EB02-021209 VEW02-EB01-021209 2/12/2009 10:25

VEW02-FB02-021209 VEW02-FB01-021209 2/12/2009 10:20
 

Sample VEP8-SB10-46-0209 is listed on the COCs for samples collected on 2/11/09 and 
received on 2/13/09 twice.  The second time that this sample is listed should be corrected to 
sample ID VEP8-SB10P-46-0209.  This is a separate sample. 

VBO/V_CTO-196_CTF_20090212.DOC  2 
COPYRIGHT 2009 BY CH2M HILL, INC. • COMPANY CONFIDENTIAL 



 

M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: February 16, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-10.   

The following sample ID was inadvertently written twice on the COC for samples collected 
2/13/09 and needs to be corrected.  Please disregard the second listing of sample: 

Correct Sample ID 
Date 

Coll'd 
Time 
Coll'd 

VEW02-SS13-01-0209  2/13/2009 8:55
  

The analyses BTEX and MTBE should have been requested for sample VEW02-SS14-01-0209, 
collected 2/13/09 at 7:45.  Please analyze for these analyses should sample volume permit.  
Please notify Chelsea Bennet if not enough sample volume is present to conduct the 
analyses. 

VBO/V_CTO-196_CTF_20090216.DOC  1 
COPYRIGHT 2009 BY CH2M HILL, INC. • COMPANY CONFIDENTIAL 



 

M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: CTO196-1, 2 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: February 18, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-10.   

The following samples should NOT have been collected and sent to the laboratory for 
analysis.  Therefore, please cancel the following samples and all associated analyses: 

Correct Sample ID 
Date 

Coll'd 
Time 
Coll'd

Date Lab 
Rec'd Login SDG 

VEW01-FB01-021109 2/11/2009 11:00 2/12/2009 SC0713 CTO196-2 

VEW02-FB01-021209 2/12/2009 10:20 2/13/2009 SC0735 CTO196-2 

VEW02-FB01-021709 2/17/2009 10:30 2/18/2009     

VEW10-FB01-021009 2/10/2009 10:30 2/11/2009 SC0680 CTO196-1 

VEPL-FB01-020909 2/9/2009 13:00 2/11/2009 SC0680 CTO196-1 

VEP8-FB01-021109 2/11/2009 12:15 2/13/2009 SC0735 CTO196-2 
 

VBO/V_CTO-196_CTF_20090218.DOC  1 
COPYRIGHT 2009 BY CH2M HILL, INC. • COMPANY CONFIDENTIAL 



 

M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: February 19, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-10.   

The following sample should NOT have been collected and sent to the laboratory for 
analysis.  Therefore, please cancel the following sample and all associated analyses: 

 

Correct Sample ID 
Date 

Coll'd 
Time 
Coll'd 

VEP8-FB01-021809 2/18/2009 9:35
 

The time collected noted on the COC for sample VEP8-SS13-01-0209 was incorrect.  Please 
correct the time collected of 8:35 to 9:35 am. 

VBO/V_CTO-196_CTF_20090219.DOC  1 
COPYRIGHT 2009 BY CH2M HILL, INC. • COMPANY CONFIDENTIAL 



 

M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: February 20, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-10.   

The following analytical methods were incorrectly listed on the COCs for samples collected 
on 2/19/09 and should be updated as follows: 

• The analytical method assigned on the COC to aqueous PCBs should be 8082, not 
8270-SIM. 

• The analytical method assigned on the COC to aqueous LC/SIM SVOC should be 
8270C, 8270-SIM; not 8270C, 8770C-SIM. 

VBO/V_CTO-196_CTF_20090220.DOC  1 
COPYRIGHT 2009 BY CH2M HILL, INC. • COMPANY CONFIDENTIAL 



 

M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: February 23, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-10.   

Two sample IDs were incorrectly written on the COC for samples collected on 2/23/09 and 
need to be corrected.  Please correct the sample IDs as follows:  

Incorrect ID Listed Correct Sample ID 
Date 

Coll'd 
Time 
Coll'd 

VEQP/R-SS01-01-0209 VEPQ/R-SS01-01-0209 2/23/2009 11:50 

VEQP/R-SB01-46-0209 VEPQ/R-SB01-46-0209 2/23/2009 11:55 
 

The following analyzes were inadvertently not included on the COC for samples collected 
on 2/23/09, and need to be added.  Please analyze the following samples for Grain Size and 
Dry Bulk Density: 

Correct Sample ID Date Coll'd Time Coll'd 

VEP8-SS14-01-0209 2/23/2009 10:50 
VEP8-SB14-46-0209 2/23/2009 10:45 
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M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: February 24, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-10.   

The following analyzes were inadvertently not included on the COC for samples collected 
on 2/24/09, and need to be added.  Please analyze the following samples for Pesticides: 

Correct Sample ID Date Coll'd 
Time 
Coll'd 

VEW01-SO01-0209 2/24/2009 11:35 

VEW01-SB01-5H6-0209 2/24/2009 11:15 
 

The sample time on the COC for sample VEAA-SB12A-3H4-0209 collected on 2/24/09 is 
incorrect, and should be updated to 11:07. 

The following sample IDs were incorrectly written on the COC for samples collected on 
2/24/09 and need to be corrected.  Please correct the sample IDs as follows:  

Incorrect ID Listed Correct Sample ID 
Date 

Coll'd 
Time 
Coll'd 

VEAA-CS01-0209 VEAA-SO01-0209 2/23/2009 14:57 

VEAA-CS01P-0209 VEAA-SO01P-0209 2/23/2009 14:58 

VEAA-CS02-0209 VEAA-SO02-0209 2/23/2009 14:55 

VEAA-CS03-0209 VEAA-SO03-0209 2/23/2009 14:50 

VEAA-CS04-0209 VEAA-SO04-0209 2/23/2009 14:45 

VEAA-CS05-0209 VEAA-SO05-0209 2/23/2009 15:05 

VEAA-CS06-0209 VEAA-SO06-0209 2/23/2009 15:00 
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M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: February 24, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-10.   

The following sample ID was incorrectly written on the COC for samples collected on 
2/24/09 and needs to be corrected.  Please correct the sample IDs as follows:  

Incorrect ID Listed Correct Sample ID 
Date 

Coll'd 
Time 
Coll'd 

VEPI-SB05-01-0209 VEPI-SB05-46-0209 2/24/2009 10:50 
 

The following analyses were inadvertently not included on the COC for samples collected 
on 2/25/09, and need to be added.  Please analyze the following sample for Grain Size and 
Bulk Density: 

Correct Sample ID Date Coll'd 
Time 
Coll'd 

VEP5-SS01-01-0209 2/25/2009 11:50 
 

The following analyses were inadvertently not included on the COC for samples collected 
on 2/25/09, and need to be added.  Please analyze the following samples for Pesticides: 

Correct Sample ID Date Coll'd 
Time 
Coll'd 

VEW01-SO04-0209 2/25/2009 8:15 
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M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: February 26, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-10.   

 

The following analyses were inadvertently not included on the COC for samples collected 
on 2/26/09, and need to be added.  Please analyze the following sample for PH, TOC, Grain 
Size and Bulk Density: 

Correct Sample ID Date Coll'd Time Coll'd 

VEW01-SB06-77H-0209 2/26/2009 11:30 
 

The following analyses were inadvertently included on the COC for samples collected on 
2/26/09, and need to be cancelled.  Please cancel the following samples for PH and TOC: 

Correct Sample ID Date Coll'd Time Coll'd 
VEW01-SO06-0209 2/26/2009 11:40 
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M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: February 27, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-10.   

The following sample ID was incorrectly written on the COC for samples collected on 
2/27/09 and needs to be corrected.  Please correct the sample IDs as follows:  

Incorrect ID Listed Correct Sample ID 
Date 

Coll'd 
Time 
Coll'd 

VEW01-SB05-1111H0209 VEW01-SB05-1111H-0209 2/27/2009 11:00 
 

Disregard the statement “No TOC or PH on VEW01-SS23-01-0209”.  This sample should be 
analyzed for TOC and PH as listed on the COC. 
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M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: March 3, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-2.   

The following sample ID was incorrectly written on the COC for samples collected on 
2/12/09, assigned to SDG CTO196-2, and needs to be corrected.  Please correct the sample 
IDs as follows:  

Incorrect ID Listed Correct Sample ID 
Date 

Coll'd 
Time 
Coll'd 

VEW02-SB18-46-0209 VEW02-SB18-24-0209 2/12/2009 8:30 
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M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: March 5, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, PI-6.   

The following sample ID was incorrectly written on the COC for samples collected on 
3/5/09, and needs to be corrected.  Please correct the sample ID as follows:  

Incorrect ID Listed Correct Sample ID 
Date 

Coll'd 
Time 
Coll'd 

VEP6-SS04-0H-0309 VEP6-SS04-00H-0309 3/5/2009 11:45

VEPX-SB07-46-0309 VEP6-SB07-46-0309 3/5/2009 12:10

VEPX-SB07P-46-0309 VEP6-SB07P-46-0309 3/5/2009 12:10
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M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: March 5, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, PI-6.   

The following sample ID was incorrectly written on the COC for samples collected on 
3/5/09, and needs to be corrected.  Please correct the sample ID as follows:  

Incorrect ID Listed Correct Sample ID 
Date 

Coll'd 
Time 
Coll'd 

VEP6-SS04-0H-0309 VEP6-SS04-00H-0309 3/5/2009 11:45 
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M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: March 12, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, PI-10, PI-5, and PAOC-P.   

Regarding the sample IDs on the COCs for samples collected on 3/11/2009, the date 
collected was incomplete and needs to be corrected. Please correct the dates as follows:  

Sample ID 
Date on 

COC 
Corrected 

Date 
Sample 

Time 
VEP5-SS08-01-0309 3/11 3/11/2009 11:15 

VEP5-SB08-46-0309 3/11 3/11/2009 11:25 

VEP5-EB01-031109 3/11 3/11/2009 11:00 

VEP10-SS01-01-0309 3/11 3/11/2009 9:20 

VEP10-SB01-46-0309 3/11 3/11/2009 9:30 

VEP10-SS02-01-0309 3/11 3/11/2009 10:10 

VEP10-SB02-34-0309 3/11 3/11/2009 10:20 

VEP10-SS03P-01-0309 3/11 3/11/2009 9:55 

VEP10-EB01-031109 3/11 3/11/2009 9:10 

VEP10-TB01-031109 3/11 3/11/2009 9:40 

VEP10-SS03-01-0309 3/11 3/11/2009 9:50 

VEPP-SS01P-01-0309 3/11 3/11/2009 8:20 

VEPP-SS01-01-0309 3/11 3/11/2009 8:15 

VEPP-TB01-031109 3/11 3/11/2009 7:00 

VEPP-TB02-031109 3/11 3/11/2009 7:55 

VEPP-EB01-031109 3/11 3/11/2009 7:50 

VEPP-SB01-46-0309 3/11 3/11/2009 8:30 
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CORRECTIONS TO COCS 

The following samples listed on the COCs for 3/11/09 were collected from incorrect 
locations in the field and need to be cancelled.  Please cancel the following samples and 
associated analyses: 

Sample ID 
Date 

Coll'd 
Time 
Coll'd 

VEP10-SB02-34-0309 3/11/2009 10:20

VEP10-SS03P-01-0309 3/11/2009 9:55

VEP10-SS03-01-0309 3/11/2009 9:50
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M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: March 13, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, and PAOC-X.   

The following sample IDs were entered incorrectly on the COC and need to be corrected as 
follows: 

Incorrect ID Listed Correct Sample ID 
Date 

Coll'd 
Time 
Coll'd 

VEPX-EB01-0313089 VEPX-EB01-031309 3/13/2009 10:00 
 

The sample time was entered incorrectly for sample VEP10-TB01-031309 and needs to be 
corrected as follows: 

Correct Sample ID 
Date 

Coll'd 
Time 
Coll'd 

VEP10-TB01-031309 3/13/2009 0:00
 

 

VBO/V_CTO-196_CTF_20090313.DOC  1 
COPYRIGHT 2009 BY CH2M HILL, INC. • COMPANY CONFIDENTIAL 



 

M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: March 18, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, and PAOC-X.   

An MS/MSD should not be analyzed for the VOC analysis on the following sample, and 
must be canceled.  An MS/MSD should be run for the remainder of the analyses associated 
with said sample.  Please cancel the VOC MS/MSD analysis for sample: 

Correct Sample ID Date Coll'd Time Coll'd 

VEW01-SO08-0309 3/16/2009 10:45
 
The following sample and ALL associated analysis need to be cancelled: 

Correct Sample ID Date Coll'd Time Coll'd 
VEW01-SB08-6H7-0309 3/16/2009 10:10

 
For the following samples, the VOC portions of the samples should have been composited 
in the lab and considered Composite samples.  However, they were treated as grab samples.  
Therefore, for the following samples, please rename the Sample IDs for the VOC portions 
ONLY.  They will be considered a separate and distinct sample.  The remainder of the 
analyses for each sample will maintain the sample ID as was indicated on the COC. 

Incorrect ID Listed 
on COC for VOC 

Analysis 
Correct Sample ID 
for VOC Analysis 

Date 
Coll'd 

Time 
Coll'd   V

O
C

s 

Login SDG 

VEW01-SO01-0209 VEW01-SB01-0209A 2/24/2009 11:35 X SC0896 CTO196-8 

VEW01-SO04-0209 VEW01-SB04-0209A 2/25/2009 8:15 X SC0910 CTO196-8 

VEW01-SO05-0209 VEW01-SB05-0209A 2/27/2009 10:50 X SC0944 CTO196-9 

VEW01-SO06-0209 VEW01-SB06-0209A 2/26/2009 11:40 X SC0935 CTO196-9 

VEW01-SO08-0309 VEW01-SB08-0309A 3/16/2009 10:45 X SC1189 CTO196-12 
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M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: TBD 
 

FROM: Chelsea Bennet 
Environmental Data Manager 
CH2M HILL 

DATE: March 18, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, and PAOC-X.   

An MS/MSD should not be analyzed for the VOC analysis on the following sample, and 
must be canceled.  An MS/MSD should be run for the remainder of the analyses associated 
with said sample.  Please cancel the VOC MS/MSD analysis for sample: 

Correct Sample ID Date Coll'd Time Coll'd 

VEW01-SO08-0309 3/16/2009 10:45
 

The following sample and all associated analysis need to be cancelled: 

Correct Sample ID Date Coll'd Time Coll'd 
VEW01-SB08-6H7-0309 3/16/2009 10:10

 

For the following samples, the VOC portions of the samples should have been composited 
in the lab and considered Composite samples.  However, they were treated as grab samples.  
Therefore, for the following samples, please rename the Sample IDs for the VOC portions 
ONLY.  They will be considered a separate and distinct sample.  The remainder of the 
analyses for each sample will maintain the sample ID as was indicated on the COC. 

Incorrect ID Listed 
on COC for VOC 

Analysis 
Correct Sample ID 
for VOC Analysis 

Date 
Coll'd 

Time 
Coll'd   V

O
C

s 

Login SDG 

VEW01-SO01-0209 VEW01-SB01-0209A 2/24/2009 11:35 X SC0896 CTO196-8 

VEW01-SO04-0209 VEW01-SB04-0209A 2/25/2009 8:15 X SC0910 CTO196-8 

VEW01-SO06-0209 VEW01-SB06-0209A 2/26/2009 11:40 X SC0935 CTO196-9 

VEW01-SO08-0309 VEW01-SB08-0309A 3/16/2009 10:45 X SC1189 CTO196-12 
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M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: CTO196 
 

FROM: Emma Brower 
Environmental Data Manager 
CH2M HILL 

DATE: March 26, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-10.   

The following sample has an updated sample ID and updated Date Collected. Please update 
accordingly: 

Correct Sample ID ID on COC 
Date/Time 
Collected 

Incorrect 
Date 

VEP4-EB01-032409 VEP4-EB01-032509 3/24/09 15:30 3/25/2009 
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M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: CTO196-1, 2 
 

FROM: Emma Brower 
Environmental Data Manager 
CH2M HILL 

DATE: March 26, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-10.   

The following samples have corrections to the Sample ID’s. Please update accordingly: 

Correct Sample ID ID on COC 
Date/Time 
Collected Login SDG 

VEW01-SO05-0309 VEW01-SO05-0309A 3/24/09 8:30 SC1344 CTO196-14 

VEW01-SB02-1111H-0309 VEW01-SB02-XX-0309 3/24/09 11:00 SC1344 CTO196-14 
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M E M O R A N D U M   

 

Corrections to COCs 
TO: Whom It May Concern 

COPIES: File 
Data Validation Package 
Laboratory Package SDG: CTO196 
 

FROM: Emma Brower 
Environmental Data Manager 
CH2M HILL 

DATE: March 27, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques CTO-196, SWMU-10.   

The following sample has an updated sample ID and updated Date Collected. Please update 
accordingly: 

Correct Sample ID ID on COC 
Date/Time 
Collected 

Incorrect 
Date 

VEP4-EB01-032409 VEP4-EB01-032509 3/24/09 14:20 3/25/2009 
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file:///C|/Documents%20and%20Settings/ebarclay/Desktop/RE%20Vieques%20Data%20for%20CTO196-9.txt

From: Brower, Emma/WDC
Sent: Friday, April 03, 2009 3:49 PM
To: Andrea Colby; Barclay, Elizabeth/TPA
Subject: RE: Vieques Data for CTO196-9

 
Hi Andrea,

Please cancel this sample. The field team will be recollecting it.

Thank you,

Emma

-----Original Message-----
From: Andrea Colby [mailto:acolby@katahdinlab.com]
Sent: Friday, April 03, 2009 3:21 PM
To: Brower, Emma/WDC
Subject: RE: Vieques Data for CTO196-9

Hi Emma,
One of the VOA encore bags had some water in it.  They are putting the encore bags in a bigger ziplock bag but the seal must have loosened and ice water got in the bag.  The analyst said the encores were somewhat moist so not sure if the sample was moist or if water got in the encore.  Let me know if we need to cancel the sample.  ID is VEW01-SB13-44H-0409.
Thanks,
Andrea

-----Original Message-----
From: Emma.Brower@CH2M.com [mailto:Emma.Brower@CH2M.com]
Sent: Friday, April 03, 2009 2:58 PM
To: acolby@katahdinlab.com
Subject: RE: Vieques Data for CTO196-9

A backlog as in they haven't been analyzed yet? That should be OK.

Were you able to figure out anything regarding the SVOC reruns with the same values?

Thanks,
Emma 

-----Original Message-----
From: Andrea Colby [mailto:acolby@katahdinlab.com]
Sent: Friday, April 03, 2009 2:45 PM
To: Brower, Emma/WDC
Subject: RE: Vieques Data for CTO196-9

The sub lab we are using for Vieques has a backlog for geotech.  Can we send out our report and then send their data separately?
Thanks,
Andrea

-----Original Message-----
From: Emma.Brower@CH2M.com [mailto:Emma.Brower@CH2M.com]
Sent: Friday, April 03, 2009 2:32 PM
To: acolby@katahdinlab.com
Subject: RE: Vieques Data for CTO196-9

No, I've been sick so I'm working from home today. Do you need to speak with me over the phone?
 

-----Original Message-----
From: Andrea Colby [mailto:acolby@katahdinlab.com]
Sent: Friday, April 03, 2009 2:30 PM
To: Brower, Emma/WDC
Subject: RE: Vieques Data for CTO196-9

Hi Emma,
Are you in the office?

-----Original Message-----
From: Emma.Brower@CH2M.com [mailto:Emma.Brower@CH2M.com]
Sent: Friday, April 03, 2009 11:35 AM
To: acolby@katahdinlab.com
Subject: Vieques Data for CTO196-9

 
Hi Andrea,

I am reviewing the data for Vieques CTO196-9 and I noticed that some samples analyzed under SVOA were run twice but have the same values as the first run. Can you please look into this?

Thanks,
Emma

file:///C|/Documents%20and%20Settings/ebarclay/Desktop/RE%20Vieques%20Data%20for%20CTO196-9.txt [8/26/2009 11:24:10 AM]



Barclay, Elizabeth/TPA 

From: Brower, Emma/WDC

Sent: Monday, April 06, 2009 5:43 PM

To: 'Andrea Colby'

Cc: Barclay, Elizabeth/TPA

Subject: Tar Sample from PI7

Page 1 of 1

7/21/2009

Hi Andrea, 
  
In the COC you will be receiving tomorrow, can you please change sample ID PI7-TS-040609 to VEP7-TS01-
0409 
  
Thank you, 
  

 
Emma Brower 
Environmental Information Specialist 
15010 Conference Center Dr, Ste 200 
Chantilly, VA 20151 
Direct - 703-376-5305 
Fax - 703-376-5805 
www.ch2mhill.com 
  
  



 

M E M O R A N D U M   

 

Corrections to COCs 
TO: Andrea Colby 

COPIES: File 
COC 
Workorder Summary SDG CTO196-18 
 

FROM: Emma Brower 
EIS 
CH2M HILL 

DATE: March 10, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques SDG CTO196-18.   

Please add the additional time information to the COC/workorder summary and make 
appropriate changes to all deliverables. 

Sample ID 
Date/Time 
Sampled 

CORRECTED Sample 
ID 

VEP4-TB01-040109 4/3/09 11:30 VEP4-TB01-040309 
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Barclay, Elizabeth/TPA 

From: Brower, Emma/WDC

Sent: Monday, April 13, 2009 5:27 PM

To: 'Andrea Colby'

Cc: Barclay, Elizabeth/TPA

Subject: Vieques Samples to be Received 4/14/09

Page 1 of 1

7/21/2009

  
Hi Andrea, 
  
There are a couple issues with the coolers/samples you will be receiving tomorrow. First, the field team 
mislabeled one of the QC samples VEW01-EB01-041309-0409. Please change this sample ID to VEW01-EB01-
041309 
  
Also, it seems that bottles for cyanide, total metals and perchlorate were left out of the shipment. The field team 
found these after the cooler had been sent with FedEx, so they will ship these tomorrow along with the SB 
sample, another EB, TB and temp blank. 
  
I apologize for any confusion or inconvenience this may cause. 
  
Please let me know if you have any questions. 
 
Thanks, 
  

 
Emma Brower 
Environmental Information Specialist 
15010 Conference Center Dr, Ste 200 
Chantilly, VA 20151 
Direct - 703-376-5305 
Fax - 703-376-5805 
www.ch2mhill.com 
  
  



 

M E M O R A N D U M   

 

Corrections to COCs 
TO: Andrea Colby 

COPIES: File 
COC 
 

FROM: Emma Brower 
EIS 
CH2M HILL 

DATE: April 21, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques.   

Please add the additional time information to the COC/workorder summary and make 
appropriate changes to all deliverables. 

Sample ID Date Sampled 
CORRECTED Sample 

ID 
VEP7-SS26-0H-0409 4/21/09 VEP7-SS26-06-0409 
VEP7-SS26P-0H-0409 4/21/09 VEP7-SS26P-06-0409 
VEP7-SS27-0H-0409 4/21/09 VEP7-SS27-06-0409 
VEP7-SS28-0H-0409 4/21/09 VEP7-SS28-06-0409 
VEP7-SS29-0H-0409 4/21/09 VEP7-SS29-06-0409 
VEP7-SS30-0H-0409 4/21/09 VEP7-SS30-06-0409 
VEP7-SS31-0H-0409 4/21/09 VEP7-SS31-06-0409 
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Barclay, Elizabeth/TPA 

From: Davenport, Stacy/WDC

Sent: Thursday, April 23, 2009 10:40 AM

To: Brower, Emma/WDC

Cc: Zamboni, Michael/WDC

Subject: Extra Samples

Page 1 of 1

7/21/2009

Hi Emma, 
  
I'm not sure if you looked at yesterdays COC yet or not, but we are adding a few more samples that weren't on 
the original STS.  For PI-7 we added surface soil samples SS36, SS37, SS38, and SS39.  Later we will also 
sample SB36, SB37, SB38, and SB39.  At PAOC-X we added sample SB13 and today we anticipate sampling 
SB14 and maybe SB15 and SB16.  And once the bees clear out of POAC-L we may take additional soil samples 
there also. 
  
I'm not sure if the lab needs to know this information or not (I'm hoping we built lots of extra samples into the 
laboratory procurement) but I just wanted to let you know.  We don't need any additional bottleware, we have 
plenty of extra.   
  
Let me know if you have any questions! 
  
Stacy Davenport 
15010 Conference Center Dr, Ste 200 
Chantilly, VA 20151 
Direct - 703-376-5082 
Fax - 703-376-5582 
www.ch2mhill.com 
  



Barclay, Elizabeth/TPA 

From: Davenport, Stacy/WDC

Sent: Wednesday, April 29, 2009 8:20 AM

To: Brower, Emma/WDC

Cc: Butler, Kenji/TPA

Subject: Yesterday's samples
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7/21/2009

Hi Emma, 
  
Sample VEP7-SB25-46-0409 from the samples collected yesterday should be cancelled.  We collected 2 samples 
from SB25 and only one of them needed to be analyzed (sample VEP7-SB25-23-0409 will be analyzed).  Please 
let me know if you have any questions. 
  
Thanks!    
  
Stacy Davenport 
15010 Conference Center Dr, Ste 200 
Chantilly, VA 20151 
Direct - 703-376-5082 
Fax - 703-376-5582 
www.ch2mhill.com 
  



file:////tampa/Proj/USNAVFACENGCOM/362196/SI_ESI_Draft_Report/COCs/COC%20Correction%20Memos/Vieques%20Samples.htm

From: Brower, Emma/WDC 
Sent: Wednesday, April 29, 2009 4:05 PM 
To: Andrea Colby; Shelly Brown 
Cc: Barclay, Elizabeth/TPA 
Subject: Vieques Samples 
Hi Andrea,
 
Sample VEP7-SB25-46-0409 from the samples collected yesterday should be cancelled.  We collected 
2 samples from SB25 and only one of them needed to be analyzed (sample VEP7-SB25-23-0409 will 
be analyzed). This should be one of the samples you will be receiving tomorrow in the late shipment.
 
Also, we are a little behind schedule on sampling for PI7, so the field team has been sampling after the 
FedEx guy comes. This means samples sampled today will be held overnight before shipping, putting 
us a little close to the 48-hour hold time for encore samples. I want to give you a head's up that these 
samples will need to be extracted right away when they arrive. I will send you the COC for these 
samples tomorrow so you can be prepared.
 
Please let me know if you have any questions.
 
Thanks!
 

Emma Brower
Environmental Information Specialist
15010 Conference Center Dr, Ste 200 
Chantilly, VA 20151 
Direct - 703-376-5305 
Fax - 703-376-5805
www.ch2mhill.com
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M E M O R A N D U M   

 

Corrections to COCs 
TO: Andrea Colby 

COPIES: File 
COC, Logins 
 

FROM: Emma Brower 
EIS 
CH2M HILL 

DATE: May 12, 2009 

 
This memo is to document corrections made to entries on the Chains of Custody (COC) for 
Vieques SDG CTO196-23.   

Please add the additional time information to the COC/workorder summary and make 
appropriate changes to all deliverables. 

Sample ID Date Sampled 
CORRECTED Sample 

ID 
VEPL-SB17-044H-0509 5/7/09 VEPL-SB17-44H-0509 
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Barclay, Elizabeth/TPA 

From: Brower, Emma/WDC

Sent: Thursday, May 21, 2009 12:55 PM

To: Brower, Emma/WDC; Andrea Colby

Cc: Barclay, Elizabeth/TPA

Subject: RE: CTF Memo for VEPL-EB01-050709

Page 1 of 1

7/21/2009

Also, please change sample ID VEPL-SB18-044H-0509 to VEPL-SB18-44H-0509.
  
Thank you, 
Emma 
 

From: Brower, Emma/WDC  
Sent: Thursday, May 21, 2009 12:50 PM 
To: 'Andrea Colby' 
Cc: Barclay, Elizabeth/TPA 
Subject: CTF Memo for VEPL-EB01-050709 
 
Andrea, 
  
Please change sample ID VEPL-EB01-050709 to VEPL-EB01-051809 to coordinate with the correct collection 
data of 5/18/09. 
  
Thanks, 
  

 
Emma Brower 
Environmental Information Specialist 
15010 Conference Center Dr, Ste 200 
Chantilly, VA 20151 
Direct - 703-376-5305 
Fax - 703-376-5805 
www.ch2mhill.com 
  
  



Soil Pile In Camp Garcia 













Appendix L 
Geotechnical Data 



Geotechnical Samples List 



Lab Report 
Number

Sample ID Grain Size Dry Bulk Density

1 VEW10-SS21-01-0209 X X

1 VEPL-SS05-01-0209 X X

3 VEW02-SS14-01-0209 X X

3 VEW02-SS25-01-0209 X X

4 VEP8-SS05-01-0209 X X

4 VEP8-SB05-46-0209 X X

5 VEPO-SS01-01-0209 X X

5 VEPO-SB01-46-0209 X X

5 VEP8-SS14-01-0209 X X

5 VEP8-SB14-46-0209 X X

5 VEPQ/R-SS01-01-0209 X X

5 VEPQ/R-SB01-46-0209 X X

7 VEW6/7-SS11-01-0209 X X

7 VEW6/7-SB11-46-0209 X X

7 VEPI-SS01-01-0209 X X

7 VEPI-SB01-46-0209 X X

8 VEAG-SS06-01-0209 X X

8 VEAG-SB06-46-0209 X X

8 VEP5-SS01-01-0209 X X

9 VEW01-SS25-01-0209 X X

9 VEW01-SS24-01-0209 X X

9 VEW01-SS21-01-0209 X X

9 VEW01-SS22-01-0209 X X

9 VEW01-SB06-77H-0209 X X

9 VEW01-SS23-01-0209 X X

10 VEPX-SS07-00H-0309 X X

10 VEW01-SS27-02-0309 X X

10 VEW01-SS26-01-0309 X X

10 VEPX-SS06-01-0309 X X

10 VEPX-SB06-13-0309 X X

10 VEP6-SS07-01-0309 X X

10 VEP6-SB07-46-0309 X X

11 VEP10-SS01-01-0309 X X

11 VEP10-SB01-46-0309 X X

12 VEP5-SB05-46-0309 X X

13 VEW01-SB16-5H6-0309 X X

20 VEP7-SS23-0H-0409 X X

20 VEP7-SS35-0H-0409 X X

Geotechnical Samples



Geotechnical Raw Data Spreadsheets 



Vieques East
SWMU 1

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.2 1.56 1.27 1.16 1.05 1.31 1.15

Grain Size (PCT)
Coarse Sand (%) 7 21.9 8.7 4.8 7.6 9.6 4.8
Fine Sand (%) 27.9 15.5 10.6 24.3 14.7 17.3 23.3
Fines (%) 26.9 9 59.8 47.7 47.6 35.3 52.7
Gravel (%) 24.6 20 13.3 3.3 14.9 16.9 3.8
GS03 Sieve 3" (75 mm) 100 100 100 100 100 100 100
GS05 Sieve 2" (50 mm) 100 100 100 100 100 100 100
GS06 Sieve 1.5" (37.5 mm) 100 100 100 100 100 100 100
GS07 Sieve 1" (25.0 mm) 88.1 100 100 100 100 100 100
GS08 Sieve 0.75" (19.0 mm) 88.1 100 100 100 100 100 100
GS10 Sieve 0.375" (9.5 mm) 78.7 89.8 95.6 100 91.5 93.3 100
Medium Sand (%) 13.6 33.6 7.6 19.9 15.1 20.9 15.5
Sieve No. 004 (4.75 mm) 75.4 80 86.7 96.7 85.1 83.1 96.2
Sieve No. 010 (2.00 mm) 68.4 58.1 77.9 91.8 77.5 73.5 91.5
Sieve No. 020 (850 um) 60.8 35.7 74 83.2 69.8 61.6 84.4
Sieve No. 040 (425 um) 54.8 24.6 70.4 72 62.3 52.6 76
Sieve No. 060 (250 um) 48.7 17.5 66.9 62.7 56.9 46.5 67.5
Sieve No. 100 (150 um) 38.5 12.7 63.8 55.6 52 41.4 60
Sieve No. 140 (106 um) 42.5 14.2 65 58.2 53.7 43.2 62.6
Sieve No. 200 (75 um) 26.9 9 59.8 47.7 47.6 35.3 52.7

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEW01-SO21

VEW01-SS21-01-0209

02/26/09

VEW01-SO22

VEW01-SS22-01-0209

02/26/09

VEW01-SO23

VEW01-SS23-01-0209

02/27/09

VEW01-SO24

VEW01-SS24-01-0209

02/26/09

VEW01-SO27

VEW01-SS27-02-0309

03/04/09

VEW01-SO25

VEW01-SS25-01-0209

02/26/09

VEW01-SO26

VEW01-SS26-01-0309

03/04/09
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Vieques East
SWMU 1

Final Subsurface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.26 1.46

Grain Size (PCT)
Coarse Sand (%) 8.5 1.2
Fine Sand (%) 20.2 33.7
Fines (%) 33.2 53.5
Gravel (%) 16.3 1
GS03 Sieve 3" (75 mm) 100 100
GS05 Sieve 2" (50 mm) 100 100
GS06 Sieve 1.5" (37.5 mm) 100 100
GS07 Sieve 1" (25.0 mm) 100 100
GS08 Sieve 0.75" (19.0 mm) 100 100
GS10 Sieve 0.375" (9.5 mm) 90 100
Medium Sand (%) 21.7 10.6
Sieve No. 004 (4.75 mm) 83.7 99
Sieve No. 010 (2.00 mm) 75.2 97.9
Sieve No. 020 (850 um) 64 94.6
Sieve No. 040 (425 um) 53.5 87.2
Sieve No. 060 (250 um) 45.7 77.2
Sieve No. 100 (150 um) 39.6 66.5
Sieve No. 140 (106 um) 41.7 70.4
Sieve No. 200 (75 um) 33.2 53.5

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEW01-SO06 VEW01-SO16

VEW01-SB16-5H6-0309

03/20/09

VEW01-SB06-77H-0209

02/26/09
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Vieques East
SWMU-2

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.47 1.21

Grain Size (PCT)
Coarse Sand (%) 12.2 1.7
Fine Sand (%) 11.6 17.4
Fines (%) 24.1 57.3
Gravel (%) 35.3 12.4
GS03 Sieve 3" (75 mm) 100 100
GS05 Sieve 2" (50 mm) 100 100
GS06 Sieve 1.5" (37.5 mm) 100 100
GS07 Sieve 1" (25.0 mm) 100 100
GS08 Sieve 0.75" (19.0 mm) 100 92
GS10 Sieve 0.375" (9.5 mm) 76.8 88.7
Medium Sand (%) 16.7 11.2
Sieve No. 004 (4.75 mm) 64.7 87.6
Sieve No. 010 (2.00 mm) 52.5 85.9
Sieve No. 020 (850 um) 42.4 80.4
Sieve No. 040 (425 um) 35.7 74.8
Sieve No. 060 (250 um) 31.9 70.3
Sieve No. 100 (150 um) 28.1 64.9
Sieve No. 140 (106 um) 28.9 66.2
Sieve No. 200 (75 um) 24.1 57.3

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEW02-SO25

VEW02-SS25-01-0209

02/17/09

VEW02-SO14

VEW02-SS14-01-0209

02/13/09
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Vieques East
SWMU 6/7

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.78

Grain Size (PCT)
Coarse Sand (%) 4.2
Fine Sand (%) 29.5
Fines (%) 39.5
Gravel (%) 7.4
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 95.3
Medium Sand (%) 19.4
Sieve No. 004 (4.75 mm) 92.6
Sieve No. 010 (2.00 mm) 88.4
Sieve No. 020 (850 um) 81.2
Sieve No. 040 (425 um) 69
Sieve No. 060 (250 um) 58.1
Sieve No. 100 (150 um) 48.6
Sieve No. 140 (106 um) 52
Sieve No. 200 (75 um) 39.5

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEW6/7-SO11

VEW6/7-SS11-01-0209

02/24/09
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Vieques East
SWMU 6/7

Final Subsurface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.42

Grain Size (PCT)
Coarse Sand (%) 7.3
Fine Sand (%) 32.9
Fines (%) 18.3
Gravel (%) 6.5
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 95.9
Medium Sand (%) 35
Sieve No. 004 (4.75 mm) 93.5
Sieve No. 010 (2.00 mm) 86.1
Sieve No. 020 (850 um) 70.7
Sieve No. 040 (425 um) 51.2
Sieve No. 060 (250 um) 36.6
Sieve No. 100 (150 um) 26.3
Sieve No. 140 (106 um) 29.7
Sieve No. 200 (75 um) 18.3

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent

VEW6/7-SO11

VEW6/7-SB11-46-0209

02/24/09

Page 1 of 1



Vieques East
SWMU 10

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.11

Grain Size (PCT)
Coarse Sand (%) 1.9
Fine Sand (%) 26.6
Fines (%) 55.7
Gravel (%) 0.3
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 100
Medium Sand (%) 15.4
Sieve No. 004 (4.75 mm) 99.7
Sieve No. 010 (2.00 mm) 97.7
Sieve No. 020 (850 um) 92.3
Sieve No. 040 (425 um) 82.4
Sieve No. 060 (250 um) 73.4
Sieve No. 100 (150 um) 65.7
Sieve No. 140 (106 um) 68.3
Sieve No. 200 (75 um) 55.7

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEW10-SO21

VEW10-SS21-01-0209

02/10/09
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Vieques East
VE-AOC-G

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.81

Grain Size (PCT)
Coarse Sand (%) 0.7
Fine Sand (%) 18.8
Fines (%) 68.1
Gravel (%) 0
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 100
Medium Sand (%) 12.4
Sieve No. 004 (4.75 mm) 100
Sieve No. 010 (2.00 mm) 99.3
Sieve No. 020 (850 um) 94.9
Sieve No. 040 (425 um) 86.9
Sieve No. 060 (250 um) 79.6
Sieve No. 100 (150 um) 73.9
Sieve No. 140 (106 um) 75.9
Sieve No. 200 (75 um) 68.1

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEAG-SO06

VEAG-SS06-01-0209

02/25/09
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Vieques East
VE-AOC-G

Final Subsurface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.64

Grain Size (PCT)
Coarse Sand (%) 0.3
Fine Sand (%) 19
Fines (%) 71.1
Gravel (%) 0.6
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 100
Medium Sand (%) 9
Sieve No. 004 (4.75 mm) 99.4
Sieve No. 010 (2.00 mm) 99
Sieve No. 020 (850 um) 96.2
Sieve No. 040 (425 um) 90.1
Sieve No. 060 (250 um) 83.8
Sieve No. 100 (150 um) 78.1
Sieve No. 140 (106 um) 80.1
Sieve No. 200 (75 um) 71.1

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEAG-SO06

VEAG-SB06-46-0209

02/25/09
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Vieques East
VE-PI-5

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.41

Grain Size (PCT)
Coarse Sand (%) 7.5
Fine Sand (%) 27.5
Fines (%) 17.2
Gravel (%) 16.8
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 85.5
Medium Sand (%) 30.9
Sieve No. 004 (4.75 mm) 83.2
Sieve No. 010 (2.00 mm) 75.7
Sieve No. 020 (850 um) 59.4
Sieve No. 040 (425 um) 44.8
Sieve No. 060 (250 um) 34.5
Sieve No. 100 (150 um) 25.8
Sieve No. 140 (106 um) 29
Sieve No. 200 (75 um) 17.2

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent

VEP5-SO01

VEP5-SS01-01-0209

02/25/09
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Vieques East
VE-PI-5

Final Subsurface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.35

Grain Size (PCT)
Coarse Sand (%) 0.6
Fine Sand (%) 31.3
Fines (%) 65.1
Gravel (%) 0
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 100
Medium Sand (%) 3
Sieve No. 004 (4.75 mm) 100
Sieve No. 010 (2.00 mm) 99.4
Sieve No. 020 (850 um) 98.3
Sieve No. 040 (425 um) 96.4
Sieve No. 060 (250 um) 93.3
Sieve No. 100 (150 um) 84.8
Sieve No. 140 (106 um) 89
Sieve No. 200 (75 um) 65.1

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent

VEP5-SO05

VEP5-SB05-46-0309

03/12/09
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Vieques East
VE-PI-6

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.35

Grain Size (PCT)
Coarse Sand (%) 2.5
Fine Sand (%) 33.4
Fines (%) 41.4
Gravel (%) 0
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 100
Medium Sand (%) 22.8
Sieve No. 004 (4.75 mm) 100
Sieve No. 010 (2.00 mm) 97.5
Sieve No. 020 (850 um) 88.4
Sieve No. 040 (425 um) 74.8
Sieve No. 060 (250 um) 62.6
Sieve No. 100 (150 um) 52.5
Sieve No. 140 (106 um) 56.2
Sieve No. 200 (75 um) 41.4

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent

VEP6-SO07

VEP6-SS07-01-0309

03/05/09
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Vieques East
VE-PI-6

Final Subsurface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.21

Grain Size (PCT)
Coarse Sand (%) 3.7
Fine Sand (%) 33.6
Fines (%) 29.8
Gravel (%) 0
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 100
Medium Sand (%) 32.9
Sieve No. 004 (4.75 mm) 100
Sieve No. 010 (2.00 mm) 96.3
Sieve No. 020 (850 um) 82
Sieve No. 040 (425 um) 63.4
Sieve No. 060 (250 um) 49.5
Sieve No. 100 (150 um) 39.3
Sieve No. 140 (106 um) 42.9
Sieve No. 200 (75 um) 29.8

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent

VEP6-SB07-46-0309

03/05/09

VEP6-SO07
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Vieques East
VE-PI-7

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.3 1.46

Grain Size (PCT/P)
Coarse Sand (%) 7.7 14.2
Fine Sand (%) 25.3 25.3
Fines (%) 27.6 16.7
Gravel (%) 15.9 13
GS03 Sieve 3" (75 mm) 100 100
GS05 Sieve 2" (50 mm) 100 100
GS06 Sieve 1.5" (37.5 mm) 100 100
GS07 Sieve 1" (25.0 mm) 100 100
GS08 Sieve 0.75" (19.0 mm) 100 100
GS10 Sieve 0.375" (9.5 mm) 88.9 98.6
Medium Sand (%) 23.4 30.8
Sieve No. 004 (4.75 mm) 84.1 87
Sieve No. 010 (2.00 mm) 76.4 72.7
Sieve No. 020 (850 um) 64.5 56
Sieve No. 040 (425 um) 52.9 41.9
Sieve No. 060 (250 um) 44.1 31.8
Sieve No. 100 (150 um) 36.3 24
Sieve No. 140 (106 um) 39.1 26.7
Sieve No. 200 (75 um) 27.6 16.7

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEP7-SO23

VEP7-SS23-0H-0409

04/20/09

VEP7-SO35

VEP7-SS35-0H-0409

04/22/09
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Vieques East
VE-PI-8

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.5 1.41

Grain Size (PCT)
Coarse Sand (%) 7.2 3.3
Fine Sand (%) 26.3 34.9
Fines (%) 36 36.2
Gravel (%) 8 4.5
GS03 Sieve 3" (75 mm) 100 100
GS05 Sieve 2" (50 mm) 100 100
GS06 Sieve 1.5" (37.5 mm) 100 100
GS07 Sieve 1" (25.0 mm) 100 100
GS08 Sieve 0.75" (19.0 mm) 100 100
GS10 Sieve 0.375" (9.5 mm) 98.3 97.8
Medium Sand (%) 22.4 21.1
Sieve No. 004 (4.75 mm) 92 95.5
Sieve No. 010 (2.00 mm) 84.8 92.2
Sieve No. 020 (850 um) 73.5 83.8
Sieve No. 040 (425 um) 62.3 71.1
Sieve No. 060 (250 um) 53.7 58.8
Sieve No. 100 (150 um) 45.9 47.6
Sieve No. 140 (106 um) 48.6 51.7
Sieve No. 200 (75 um) 36 36.2

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEP8-SO14

VEP8-SS14-01-0209

02/23/09

VEP8-SO05

VEP8-SS05-01-0209

02/19/09
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Vieques East
VE-PI-8

Final Subsurface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.64 1.6

Grain Size (PCT)
Coarse Sand (%) 5.8 5.8
Fine Sand (%) 31.9 32
Fines (%) 27.8 20.1
Gravel (%) 5.3 8.3
GS03 Sieve 3" (75 mm) 100 100
GS05 Sieve 2" (50 mm) 100 100
GS06 Sieve 1.5" (37.5 mm) 100 100
GS07 Sieve 1" (25.0 mm) 100 100
GS08 Sieve 0.75" (19.0 mm) 100 100
GS10 Sieve 0.375" (9.5 mm) 97.9 93.4
Medium Sand (%) 29.2 33.8
Sieve No. 004 (4.75 mm) 94.7 91.7
Sieve No. 010 (2.00 mm) 88.9 86
Sieve No. 020 (850 um) 75.7 71.2
Sieve No. 040 (425 um) 59.7 52.2
Sieve No. 060 (250 um) 47.5 37.5
Sieve No. 100 (150 um) 38.2 27.8
Sieve No. 140 (106 um) 41.3 31
Sieve No. 200 (75 um) 27.8 20.1

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEP8-SO14

VEP8-SB14-46-0209

02/23/09

VEP8-SO05

VEP8-SB05-46-0209

02/19/09
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Vieques East
VE-PI-10

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.29

Grain Size (PCT)
Coarse Sand (%) 1.6
Fine Sand (%) 22.7
Fines (%) 64.5
Gravel (%) 0
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 100
Medium Sand (%) 11.1
Sieve No. 004 (4.75 mm) 100
Sieve No. 010 (2.00 mm) 98.4
Sieve No. 020 (850 um) 94
Sieve No. 040 (425 um) 87.2
Sieve No. 060 (250 um) 80.7
Sieve No. 100 (150 um) 74.1
Sieve No. 140 (106 um) 76.7
Sieve No. 200 (75 um) 64.5

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEP10-SO01

VEP10-SS01-01-0309

03/11/09
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Vieques East
VE-PI-10

Final Subsurface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.08

Grain Size (PCT)
Coarse Sand (%) 0.2
Fine Sand (%) 13.3
Fines (%) 81.2
Gravel (%) 0
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 100
Medium Sand (%) 5.4
Sieve No. 004 (4.75 mm) 100
Sieve No. 010 (2.00 mm) 99.8
Sieve No. 020 (850 um) 98.2
Sieve No. 040 (425 um) 94.5
Sieve No. 060 (250 um) 90.8
Sieve No. 100 (150 um) 87.2
Sieve No. 140 (106 um) 88.6
Sieve No. 200 (75 um) 81.2

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEP10-SO01

VEP10-SB01-46-0309

03/11/09

Page 1 of 1



Vieques East
VE-PAOC-I

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.32

Grain Size (PCT)
Coarse Sand (%) 3.5
Fine Sand (%) 31.5
Fines (%) 43.5
Gravel (%) 2.8
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 99.2
Medium Sand (%) 18.7
Sieve No. 004 (4.75 mm) 97.2
Sieve No. 010 (2.00 mm) 93.7
Sieve No. 020 (850 um) 86.3
Sieve No. 040 (425 um) 75
Sieve No. 060 (250 um) 63.9
Sieve No. 100 (150 um) 54
Sieve No. 140 (106 um) 57.7
Sieve No. 200 (75 um) 43.5

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEPI-SO01

VEPI-SS01-01-0209

02/24/09
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Vieques East
VE-PAOC-I

Final Subsurface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.51

Grain Size (PCT)
Coarse Sand (%) 4.1
Fine Sand (%) 40.7
Fines (%) 28.8
Gravel (%) 2.7
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 100
Medium Sand (%) 23.7
Sieve No. 004 (4.75 mm) 97.3
Sieve No. 010 (2.00 mm) 93.2
Sieve No. 020 (850 um) 83.1
Sieve No. 040 (425 um) 69.5
Sieve No. 060 (250 um) 56.2
Sieve No. 100 (150 um) 43.2
Sieve No. 140 (106 um) 48.1
Sieve No. 200 (75 um) 28.8

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEPI-SO01

VEPI-SB01-46-0209

02/24/09
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Vieques East
VE-PAOC-L

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.64

Grain Size (PCT)
Coarse Sand (%) 14.2
Fine Sand (%) 17.5
Fines (%) 24.5
Gravel (%) 23.8
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 91.5
Medium Sand (%) 20
Sieve No. 004 (4.75 mm) 76.2
Sieve No. 010 (2.00 mm) 62
Sieve No. 020 (850 um) 51.1
Sieve No. 040 (425 um) 42
Sieve No. 060 (250 um) 35.4
Sieve No. 100 (150 um) 30.3
Sieve No. 140 (106 um) 32
Sieve No. 200 (75 um) 24.5

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

EPAL-SO05

VEPL-SS05-01-0209

02/09/09
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Vieques East
VE-PAOC-O

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.68

Grain Size (PCT)
Coarse Sand (%) 7.2
Fine Sand (%) 27.1
Fines (%) 40.2
Gravel (%) 2.7
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 97.9
Medium Sand (%) 22.7
Sieve No. 004 (4.75 mm) 97.3
Sieve No. 010 (2.00 mm) 90.1
Sieve No. 020 (850 um) 78.9
Sieve No. 040 (425 um) 67.4
Sieve No. 060 (250 um) 57.7
Sieve No. 100 (150 um) 49
Sieve No. 140 (106 um) 52.2
Sieve No. 200 (75 um) 40.2

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEPO-SO01

VEPO-SS01-01-0209

02/20/09
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Vieques East
VE-PAOC-O

Final Subsurface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.52

Grain Size (PCT)
Coarse Sand (%) 14.9
Fine Sand (%) 29.4
Fines (%) 22.9
Gravel (%) 1.8
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 100
Medium Sand (%) 31
Sieve No. 004 (4.75 mm) 98.2
Sieve No. 010 (2.00 mm) 83.3
Sieve No. 020 (850 um) 66.2
Sieve No. 040 (425 um) 52.3
Sieve No. 060 (250 um) 41.1
Sieve No. 100 (150 um) 31.8
Sieve No. 140 (106 um) 35.1
Sieve No. 200 (75 um) 22.9

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEPO-SO01

VEPO-SB01-46-0209

02/20/09
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Vieques East
VE-PAOC-Q/R

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.19

Grain Size (PCT)
Coarse Sand (%) 6.9
Fine Sand (%) 23.4
Fines (%) 35.8
Gravel (%) 15.5
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 89.5
Medium Sand (%) 18.4
Sieve No. 004 (4.75 mm) 84.5
Sieve No. 010 (2.00 mm) 77.6
Sieve No. 020 (850 um) 69.1
Sieve No. 040 (425 um) 59.2
Sieve No. 060 (250 um) 51
Sieve No. 100 (150 um) 43.8
Sieve No. 140 (106 um) 46.4
Sieve No. 200 (75 um) 35.8

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEPQ/R-SO01

VEPQ/R-SS01-01-0209

02/23/09
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Vieques East
VE-PAOC-Q/R

Final Subsurface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.45

Grain Size (PCT)
Coarse Sand (%) 2.7
Fine Sand (%) 18.6
Fines (%) 63.5
Gravel (%) 0.7
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 100
Medium Sand (%) 14.4
Sieve No. 004 (4.75 mm) 99.3
Sieve No. 010 (2.00 mm) 96.6
Sieve No. 020 (850 um) 89.5
Sieve No. 040 (425 um) 82.2
Sieve No. 060 (250 um) 76.8
Sieve No. 100 (150 um) 71.9
Sieve No. 140 (106 um) 73.8
Sieve No. 200 (75 um) 63.5

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEPQ/R-SO01

VEPQ/R-SB01-46-0209

02/23/09
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Vieques East
VE-PAOC-X

Final Surface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.15 1.3

Grain Size (PCT)
Coarse Sand (%) 5.2 9.3
Fine Sand (%) 29.3 25.7
Fines (%) 28.8 30.8
Gravel (%) 2.7 10.9
GS03 Sieve 3" (75 mm) 100 100
GS05 Sieve 2" (50 mm) 100 100
GS06 Sieve 1.5" (37.5 mm) 100 100
GS07 Sieve 1" (25.0 mm) 100 100
GS08 Sieve 0.75" (19.0 mm) 100 100
GS10 Sieve 0.375" (9.5 mm) 100 97.9
Medium Sand (%) 33.9 23.3
Sieve No. 004 (4.75 mm) 97.3 89.1
Sieve No. 010 (2.00 mm) 92.1 79.8
Sieve No. 020 (850 um) 76.3 67.9
Sieve No. 040 (425 um) 58.2 56.5
Sieve No. 060 (250 um) 45.6 46.7
Sieve No. 100 (150 um) 36.4 38.7
Sieve No. 140 (106 um) 39.4 41.5
Sieve No. 200 (75 um) 28.8 30.8

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEPX-SO06

VEPX-SS06-01-0309

03/05/09

VEPX-SO07

VEPX-SS07-00H-0309

03/04/09
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Vieques East
VE-PAOC-X

Final Subsurface Soil Raw Analytical Grainsize Results
2009

Station ID
Sample ID
Sample Date

Chemical Name

Geotechnical (G/CC)
Density 1.3

Grain Size (PCT)
Coarse Sand (%) 9.8
Fine Sand (%) 19.6
Fines (%) 14.9
Gravel (%) 7.7
GS03 Sieve 3" (75 mm) 100
GS05 Sieve 2" (50 mm) 100
GS06 Sieve 1.5" (37.5 mm) 100
GS07 Sieve 1" (25.0 mm) 100
GS08 Sieve 0.75" (19.0 mm) 100
GS10 Sieve 0.375" (9.5 mm) 96.2
Medium Sand (%) 48.1
Sieve No. 004 (4.75 mm) 92.3
Sieve No. 010 (2.00 mm) 82.5
Sieve No. 020 (850 um) 58
Sieve No. 040 (425 um) 34.4
Sieve No. 060 (250 um) 24.7
Sieve No. 100 (150 um) 19.3
Sieve No. 140 (106 um) 21.1
Sieve No. 200 (75 um) 14.9

Notes:

Shading indicates detections

G/CC - Grams per cubic centimeter

PCT - Percent 

VEPX-SO06

VEPX-SB06-13-0309

03/05/09
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Lab Reports 



30 Community Drive, Suite 11    South Burlington, VT 05403   tel 802.660.1990   fax 802.660.1919   www.testamericainc.com 
 

 
TestAmerica Laboratories, Inc. 

 
February 24, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CTO196-1                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on February 12th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  02/12/09  ETR No:  130104 
 
 784474 VEW10-SS21-01-0209 02/10/09 SOIL 
 784475 VEPL-SS05-01-0209 02/09/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
There were no exceptions to the method quality control criteria during the analyses of these 
samples by ASTM method  D422 modified for sieve only fraction and ASTM methodD2937 for 
specific gravity. 
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
 
 
 
 
 
 
 



If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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Sample Report Summary – Geotechnical 
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Supportive Documentation – Geotechnical 
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30 Community Drive, Suite 11    South Burlington, VT 05403   tel 802.660.1990   fax 802.660.1919   www.testamericainc.com 
 

 
TestAmerica Laboratories, Inc. 

 
March 13, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CTO196-3                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on February 17th and 19th, 2009.  Laboratory identification numbers were assigned, 
and designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  02/17/09  ETR No:  130137 
 
 784759 VEW02-SS14-01-0209 02/13/09 SOIL 
 
      Received:  02/19/09  ETR No:  130158 
 
 784848 VEW02-SS25-01-0209 02/17/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
ASTM D2937 – Bulk Density: 
The density results for VEW02-SS14-01-0209 and VEW02-SS25-01-0209 do not represent the 
in-place density of the soils.  The samples were received in a disturbed state.  Subsequently, 
the laboratory molded the samples into Shelby tubes to an approximation of the field 
environment.   
 
ASTM D422 Modified - Sieve only: 
There were no exceptions to the method quality control criteria during the analysis of these 
samples. 
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 



of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 























30 Community Drive, Suite 11    South Burlington, VT 05403   tel 802.660.1990   fax 802.660.1919   www.testamericainc.com 
 

 
TestAmerica Laboratories, Inc. 

 
March 13, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CTO196-3                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on February 17th and 19th, 2009.  Laboratory identification numbers were assigned, 
and designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  02/17/09  ETR No:  130137 
 
 784759 VEW02-SS14-01-0209 02/13/09 SOIL 
 
      Received:  02/19/09  ETR No:  130158 
 
 784848 VEW02-SS25-01-0209 02/17/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
ASTM D2937 – Bulk Density: 
The density results for VEW02-SS14-01-0209 and VEW02-SS25-01-0209 do not represent the 
in-place density of the soils.  The samples were received in a disturbed state.  Subsequently, 
the laboratory molded the samples into Shelby tubes to an approximation of the field 
environment.   
 
ASTM D422 Modified - Sieve only: 
There were no exceptions to the method quality control criteria during the analysis of these 
samples. 
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 



of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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Sample Report Summary – Geotechnical 
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30 Community Drive, Suite 11    South Burlington, VT 05403   tel 802.660.1990   fax 802.660.1919   www.testamericainc.com 
 

 
TestAmerica Laboratories, Inc. 

 
March 13, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CT0196-4                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on February 23rd, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  02/23/09  ETR No:  130263 
 
 785526 VEP8-SS05-01-0209 02/19/09 SOIL 
 785527 VEP8-SB05-46-0209 02/19/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
ASTM D2937 – Bulk Density: 
The density results for VEP8-SS05-01-0209 and VEP8-SB05-46-0209 do not represent the in-
place density of the soils.  The samples were received in a disturbed state.  Subsequently, the 
laboratory molded the samples into Shelby tubes to an approximation of the field environment.   
 
ASTM D422 Modified - Sieve only: 
There were no exceptions to the method quality control criteria during the analysis of these 
samples. 
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
 
 



If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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TestAmerica Laboratories, Inc. 

 
March 13, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CT0196-4                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on February 23rd, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  02/23/09  ETR No:  130263 
 
 785526 VEP8-SS05-01-0209 02/19/09 SOIL 
 785527 VEP8-SB05-46-0209 02/19/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
ASTM D2937 – Bulk Density: 
The density results for VEP8-SS05-01-0209 and VEP8-SB05-46-0209 do not represent the in-
place density of the soils.  The samples were received in a disturbed state.  Subsequently, the 
laboratory molded the samples into Shelby tubes to an approximation of the field environment.   
 
ASTM D422 Modified - Sieve only: 
There were no exceptions to the method quality control criteria during the analysis of these 
samples. 
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
 
 



If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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TestAmerica Laboratories, Inc. 
 
 
March 17, 2009 
 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: VIEQUES; SDG: CT0196-5                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on February 26th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  02/26/09  ETR No:  130360 
 
 786344 VEP0-SS01-01-0209 02/20/09 SOIL 
 786345 VEP0-SB01-46-0209 02/20/09 SOIL 
 786346 VEP8-SS14-01-0209 02/23/09 SOIL 
 786347 VEP8-SB14-46-0209 02/23/09 SOIL 
 786348 VEPQ/R-SS01-01-0209 02/23/09 SOIL 
 786349 VEPQ/R-SB01-01-0209 02/23/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
The samples were analyzed for particle size, sieve only, by ASTM D422 and for density by 
ASTM D2937.  The density results do not represent the in-place density of the soils.  The 
samples were received in a disturbed state, and subsequent to receipt, the laboratory molded 
the samples into a Shelby tube, and performed the test accordingly.   
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 



 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

for 
 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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TestAmerica Laboratories, Inc. 
 
 
March 17, 2009 
 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: VIEQUES; SDG: CT0196-5                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on February 26th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  02/26/09  ETR No:  130360 
 
 786344 VEP0-SS01-01-0209 02/20/09 SOIL 
 786345 VEP0-SB01-46-0209 02/20/09 SOIL 
 786346 VEP8-SS14-01-0209 02/23/09 SOIL 
 786347 VEP8-SB14-46-0209 02/23/09 SOIL 
 786348 VEPQ/R-SS01-01-0209 02/23/09 SOIL 
 786349 VEPQ/R-SB01-01-0209 02/23/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
The samples were analyzed for particle size, sieve only, by ASTM D422 and for density by 
ASTM D2937.  The density results do not represent the in-place density of the soils.  The 
samples were received in a disturbed state, and subsequent to receipt, the laboratory molded 
the samples into a Shelby tube, and performed the test accordingly.   
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 



 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

for 
 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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TestAmerica Laboratories, Inc. 
 
 
March 17, 2009 
 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: VIEQUES; SDG: CT0196-7                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on February 26th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  02/26/09  ETR No:  130363 
 
 786350 VEW6/7-SS11-01-0209 02/24/09 SOIL 
 786351 VEW6/7-SB11-46-0209 02/24/09 SOIL 
 786352 VEPI-SS01-01-0209 02/24/09 SOIL 
 786353 VEPI-SB01-46-0209 02/24/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
The samples were analyzed for particle size, sieve only, by ASTM D422 and for density by 
ASTM D2937.  The density results do not represent the in-place density of the soils.  The 
samples were received in a disturbed state, and subsequent to receipt, the laboratory molded 
the samples into a Shelby tube, and performed the test accordingly.   
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
 



If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 

for 
 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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TestAmerica Laboratories, Inc. 
 
 
March 17, 2009 
 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: VIEQUES; SDG: CT0196-7                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on February 26th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  02/26/09  ETR No:  130363 
 
 786350 VEW6/7-SS11-01-0209 02/24/09 SOIL 
 786351 VEW6/7-SB11-46-0209 02/24/09 SOIL 
 786352 VEPI-SS01-01-0209 02/24/09 SOIL 
 786353 VEPI-SB01-46-0209 02/24/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
The samples were analyzed for particle size, sieve only, by ASTM D422 and for density by 
ASTM D2937.  The density results do not represent the in-place density of the soils.  The 
samples were received in a disturbed state, and subsequent to receipt, the laboratory molded 
the samples into a Shelby tube, and performed the test accordingly.   
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
 



If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 

for 
 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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30 Community Drive, Suite 11    South Burlington, VT 05403   tel 802.660.1990   fax 802.660.1919   www.testamericainc.com 
 

 
TestAmerica Laboratories, Inc. 

 
March 24, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CT0196-8                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on .  Laboratory identification numbers were assigned, and designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
Method 6850 – Perchlorate: 
Due to inherent software limitations, the sample identifications for VEW01-S001-0209, VEW01-
SB01-5H6-0209, VEW01-S004-0209, VEW01-EB01-022409, VEW01-EB01-022509, VEW01-
S004-0209MS and VEW01-S004-0209MSD were truncated. 
 
There were no exceptions to the method quality control criteria during the analysis of these 
samples. 
 
Manual integration of quantitation peaks was performed where necessary.  Documentation of 
each manual integration was provided in the supportive documentation.  Secondary review was 
performed by the laboratory on all of the manual integrations within this submittal. 
 
ASTM Method D2937 
The density results for VEAG-SS06-01-0209, VEAG-SB06-46-0209 and VEP5-SS01-01-0209 
do not represent the in-place density of the soils.  The samples were received in a disturbed 
state.  Subsequently, the laboratory molded the samples into Shelby tubes to an approximation 
of the field environment.   
 
ASTM Method D422 Modified – Particle Size (sieve only) 
There were no exceptions to the method quality control criteria during the analysis of these 
samples. 
 
 
 



Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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TestAmerica Laboratories, Inc. 

 
March 24, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CT0196-8                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on .  Laboratory identification numbers were assigned, and designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
Method 6850 – Perchlorate: 
Due to inherent software limitations, the sample identifications for VEW01-S001-0209, VEW01-
SB01-5H6-0209, VEW01-S004-0209, VEW01-EB01-022409, VEW01-EB01-022509, VEW01-
S004-0209MS and VEW01-S004-0209MSD were truncated. 
 
There were no exceptions to the method quality control criteria during the analysis of these 
samples. 
 
Manual integration of quantitation peaks was performed where necessary.  Documentation of 
each manual integration was provided in the supportive documentation.  Secondary review was 
performed by the laboratory on all of the manual integrations within this submittal. 
 
ASTM Method D2937 
The density results for VEAG-SS06-01-0209, VEAG-SB06-46-0209 and VEP5-SS01-01-0209 
do not represent the in-place density of the soils.  The samples were received in a disturbed 
state.  Subsequently, the laboratory molded the samples into Shelby tubes to an approximation 
of the field environment.   
 
ASTM Method D422 Modified – Particle Size (sieve only) 
There were no exceptions to the method quality control criteria during the analysis of these 
samples. 
 
 
 



Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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TestAmerica Laboratories, Inc. 

 
March 24, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CTO196-9                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on March 3rd, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  03/03/09  ETR No:  130422 
 
 786772 VEW01-EB01-022609 02/26/09 WATER 
 786773 VEW01-EB02-022609 02/26/09 WATER 
 786774 VEW01-SS25-01-0209 02/26/09 SOIL 
 786775 VEW01-SS24-01-0209 02/26/09 SOIL 
 786776 VEW01-SS21-01-0209 02/26/09 SOIL 
 786777 VEW01-SS21P-01-0209 02/26/09 SOIL 
 786778 VEW01-SS22-01-0209 02/26/09 SOIL 
 786779 VEW01-SB04-4H5-0209 02/26/09 SOIL 
 786780 VEW01-SB04P-4H5-0209 02/26/09 SOIL 
 786781 VEW01-SB06-77H-0209 02/26/09 SOIL 
 786782 VEW01-S006-0209 02/26/09 SOIL 
 786783 VEW01-SS23-01-0209 02/27/09 SOIL 
 786783DP VEW01-SS23-01-0209REP 02/27/09 SOIL 
 786783MS VEW01-SS23-01-0209MS 02/27/09 SOIL 
 786783MD VEW01-SS23-01-0209MSD 02/27/09 SOIL 
 786784 VEW01-S005-0209 02/27/09 SOIL 
 786785 VEW01-SB05-1111H-0209 02/27/09 SOIL 
 786786 VEW01-EB01-022709 02/27/09 WATER 
 786787 VEW01-EB02-022709 02/27/09 WATER 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
 



Method 6850 – Perchlorate: 
There were no exceptions to the method quality control criteria during the analysis of these 
samples. 
 
ASTM D2937 – Bulk Density: 
The density results for VEW01-SS25-01-0209, VEW01-SS24-01-0209, VEW01-SS21-01-0209, 
VEW01-SS22-01-0209, VEW01-SB06-77H-0209 and VEW01-SS23-01-0209 do not represent 
the in-place density of the soils.  The samples were received in a disturbed state.  
Subsequently, the laboratory molded the samples into Shelby tubes to an approximation of the 
field environment.   
 
ASTM D422 Modified - Sieve only: 
There were no exceptions to the method quality control criteria during the analysis of these 
samples. 
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 









































































































































































30 Community Drive, Suite 11    South Burlington, VT 05403   tel 802.660.1990   fax 802.660.1919   www.testamericainc.com 
 

 
TestAmerica Laboratories, Inc. 

 
March 24, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CTO196-9                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on March 3rd, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  03/03/09  ETR No:  130422 
 
 786772 VEW01-EB01-022609 02/26/09 WATER 
 786773 VEW01-EB02-022609 02/26/09 WATER 
 786774 VEW01-SS25-01-0209 02/26/09 SOIL 
 786775 VEW01-SS24-01-0209 02/26/09 SOIL 
 786776 VEW01-SS21-01-0209 02/26/09 SOIL 
 786777 VEW01-SS21P-01-0209 02/26/09 SOIL 
 786778 VEW01-SS22-01-0209 02/26/09 SOIL 
 786779 VEW01-SB04-4H5-0209 02/26/09 SOIL 
 786780 VEW01-SB04P-4H5-0209 02/26/09 SOIL 
 786781 VEW01-SB06-77H-0209 02/26/09 SOIL 
 786782 VEW01-S006-0209 02/26/09 SOIL 
 786783 VEW01-SS23-01-0209 02/27/09 SOIL 
 786783DP VEW01-SS23-01-0209REP 02/27/09 SOIL 
 786783MS VEW01-SS23-01-0209MS 02/27/09 SOIL 
 786783MD VEW01-SS23-01-0209MSD 02/27/09 SOIL 
 786784 VEW01-S005-0209 02/27/09 SOIL 
 786785 VEW01-SB05-1111H-0209 02/27/09 SOIL 
 786786 VEW01-EB01-022709 02/27/09 WATER 
 786787 VEW01-EB02-022709 02/27/09 WATER 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
 



Method 6850 – Perchlorate: 
There were no exceptions to the method quality control criteria during the analysis of these 
samples. 
 
ASTM D2937 – Bulk Density: 
The density results for VEW01-SS25-01-0209, VEW01-SS24-01-0209, VEW01-SS21-01-0209, 
VEW01-SS22-01-0209, VEW01-SB06-77H-0209 and VEW01-SS23-01-0209 do not represent 
the in-place density of the soils.  The samples were received in a disturbed state.  
Subsequently, the laboratory molded the samples into Shelby tubes to an approximation of the 
field environment.   
 
ASTM D422 Modified - Sieve only: 
There were no exceptions to the method quality control criteria during the analysis of these 
samples. 
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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TestAmerica Laboratories, Inc. 

 
April 8, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CTO19610                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on March 10th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  03/10/09  ETR No:  130547 
 
 787790 VEPX-SS07-00H-0309 03/04/09 SOIL 
 787791 VEW01-EB01-030409 03/04/09 WATER 
 787792 VEW01-SS27-02-0309 03/04/09 SOIL 
 787793 VEW01-SB27-24-0309 03/04/09 SOIL 
 787794 VEW01-SB27P-24-0309 03/04/09 SOIL 
 787795 VEW01-SS26-01-0309 03/04/09 SOIL 
 787796 VEW01-SB26-46-0309 03/04/09 SOIL 
 787797 VEPX-SS06-01-0309 03/05/09 SOIL 
 787798 VEPX-SB06-13-0309 03/05/09 SOIL 
 787799 VEW01-SB23-12-0309 03/05/09 SOIL 
 787800 VEW01-SB25-24-0309 03/05/09 SOIL 
 787801 VEW01-EB01-030509 03/05/09 WATER 
 787802 VEW01-SB24-13-0309 03/05/09 SOIL 
 787803 VEP6-SS07-01-0309 03/05/09 SOIL 
 787804 VEP6-SB07-46-0309 03/05/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
Method 6850 – Perchlorate -Soil: 
Due to inherent software limitations, the sample identifications for VEW01-SS27-02-0309, 
VEW01-SB27-24-0309, VEW01-SB27P-24-0309, VEW01-SS26-01-0309, VEW01-SB26-46-
0309, VEW01-SB23-12-0309, VEW01-SB25-24-0309, VEW01-SB24-13-0309, VEW01-EB01-
030409 and VEW01-EB01-030509 were truncated. 



Manual integration of quantitation peaks was performed where necessary.  Documentation of 
each manual integration was provided in the supportive documentation.  Secondary review was 
performed by the laboratory on all of the manual integrations within this submittal. 
 
Method 6850 – Perchlorate – Water: 
Due to inherent software limitations, the sample identifications for select field samples were 
truncated. 
 
Geotechnical Methods: 
Select samples were analyzed for particle size, sieve only, by ASTM D422 and for density by 
ASTM D2937.  The density results do not represent the in-place density of the soils.  The 
samples were received in a disturbed state, and subsequent to receipt, the laboratory molded 
the samples into a Shelby tube, and performed the test accordingly.   
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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TestAmerica Laboratories, Inc. 

 
April 8, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CTO19610                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on March 10th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  03/10/09  ETR No:  130547 
 
 787790 VEPX-SS07-00H-0309 03/04/09 SOIL 
 787791 VEW01-EB01-030409 03/04/09 WATER 
 787792 VEW01-SS27-02-0309 03/04/09 SOIL 
 787793 VEW01-SB27-24-0309 03/04/09 SOIL 
 787794 VEW01-SB27P-24-0309 03/04/09 SOIL 
 787795 VEW01-SS26-01-0309 03/04/09 SOIL 
 787796 VEW01-SB26-46-0309 03/04/09 SOIL 
 787797 VEPX-SS06-01-0309 03/05/09 SOIL 
 787798 VEPX-SB06-13-0309 03/05/09 SOIL 
 787799 VEW01-SB23-12-0309 03/05/09 SOIL 
 787800 VEW01-SB25-24-0309 03/05/09 SOIL 
 787801 VEW01-EB01-030509 03/05/09 WATER 
 787802 VEW01-SB24-13-0309 03/05/09 SOIL 
 787803 VEP6-SS07-01-0309 03/05/09 SOIL 
 787804 VEP6-SB07-46-0309 03/05/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
Method 6850 – Perchlorate -Soil: 
Due to inherent software limitations, the sample identifications for VEW01-SS27-02-0309, 
VEW01-SB27-24-0309, VEW01-SB27P-24-0309, VEW01-SS26-01-0309, VEW01-SB26-46-
0309, VEW01-SB23-12-0309, VEW01-SB25-24-0309, VEW01-SB24-13-0309, VEW01-EB01-
030409 and VEW01-EB01-030509 were truncated. 



Manual integration of quantitation peaks was performed where necessary.  Documentation of 
each manual integration was provided in the supportive documentation.  Secondary review was 
performed by the laboratory on all of the manual integrations within this submittal. 
 
Method 6850 – Perchlorate – Water: 
Due to inherent software limitations, the sample identifications for select field samples were 
truncated. 
 
Geotechnical Methods: 
Select samples were analyzed for particle size, sieve only, by ASTM D422 and for density by 
ASTM D2937.  The density results do not represent the in-place density of the soils.  The 
samples were received in a disturbed state, and subsequent to receipt, the laboratory molded 
the samples into a Shelby tube, and performed the test accordingly.   
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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TestAmerica Laboratories, Inc. 

 
April 7, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CTO19611                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on March 13th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  03/13/09  ETR No:  130609 
 
 788300 VEP10-SS01-01-0309 03/11/09 SOIL 
 788301 VEP10-SB01-46-0309 03/11/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
ASTM Method D2937 – Bulk Density: 
The density results for VEP10-SS01-01-0309 and VEP10-SB01-46-0309 do not represent the 
in-place density of the soils.  The samples were received in a disturbed state.  Subsequently, 
the laboratory molded the samples into Shelby tubes to an approximation of the field 
environment.   
 
ASTM Method D422 Modified – (sieve only): 
There were no exceptions to the method quality control criteria during the analyses of these 
samples. 
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
 



If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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TestAmerica Laboratories, Inc. 

 
April 7, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CTO19611                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on March 13th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  03/13/09  ETR No:  130609 
 
 788300 VEP10-SS01-01-0309 03/11/09 SOIL 
 788301 VEP10-SB01-46-0309 03/11/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
ASTM Method D2937 – Bulk Density: 
The density results for VEP10-SS01-01-0309 and VEP10-SB01-46-0309 do not represent the 
in-place density of the soils.  The samples were received in a disturbed state.  Subsequently, 
the laboratory molded the samples into Shelby tubes to an approximation of the field 
environment.   
 
ASTM Method D422 Modified – (sieve only): 
There were no exceptions to the method quality control criteria during the analyses of these 
samples. 
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
 



If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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30 Community Drive, Suite 11    South Burlington, VT 05403   tel  802.660.1990   fax 802.660.1919   www.testamericainc.com  
 

 
TestAmerica Laboratories, Inc. 

 
April 7, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CTO19612                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on March 18th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  03/18/09  ETR No:  130702 
 
 789043 VEP5-SB05-46-0309 03/12/09 SOIL 
 789044 VEW01-EB01-031609 03/16/09 WATER 
 789046 VEW01-SO08-0309 03/16/09 SOIL 
 789046MS VEW01-SO08-0309MS 03/16/09 SOIL 
 789046MD VEW01-SO08-0309MSD 03/16/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
Method 6850 – Perchlorate – Soils: 
Due to inherent software limitations, the sample identifications for VEW01-S008-0309, VEW01-
S008-0309MS and VEW01-S008-0309MSD were truncated. 
 
The target analyte perchlorate in method blank, MBLKP040209A, exceeds the method detection 
limit and is therefore is reported. However, it does not exceed one-third the reporting limit and  
therefore meets the control criteria.  All samples associated with this method blank are flagged 
with a “B” qualifier.  
 
Manual integration of quantitation peaks was performed where necessary.  Documentation of 
each manual integration was provided in the supportive documentation.  Secondary review was 
performed by the laboratory on all of the manual integrations within this submittal. 
 
 
 



Method 6850 – Perchlorate – Water: 
Due to inherent software limitations, the sample identification for VEW01-EB01-031609 was 
truncated. 
Manual integration of quantitation peaks was performed where necessary.  Documentation of 
each manual integration was provided in the supportive documentation.  Secondary review was 
performed by the laboratory on all of the manual integrations within this submittal. 
 
Geotechnical Methods: 
Select samples were analyzed for particle size, sieve only, by ASTM D422 and for density by 
ASTM D2937.  The density results do not represent the in-place density of the soils.  The 
samples were received in a disturbed state, and subsequent to receipt, the laboratory molded 
the samples into a Shelby tube, and performed the test accordingly.   
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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TestAmerica Laboratories, Inc. 

 
April 7, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CTO19612                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on March 18th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  03/18/09  ETR No:  130702 
 
 789043 VEP5-SB05-46-0309 03/12/09 SOIL 
 789044 VEW01-EB01-031609 03/16/09 WATER 
 789046 VEW01-SO08-0309 03/16/09 SOIL 
 789046MS VEW01-SO08-0309MS 03/16/09 SOIL 
 789046MD VEW01-SO08-0309MSD 03/16/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
Method 6850 – Perchlorate – Soils: 
Due to inherent software limitations, the sample identifications for VEW01-S008-0309, VEW01-
S008-0309MS and VEW01-S008-0309MSD were truncated. 
 
The target analyte perchlorate in method blank, MBLKP040209A, exceeds the method detection 
limit and is therefore is reported. However, it does not exceed one-third the reporting limit and  
therefore meets the control criteria.  All samples associated with this method blank are flagged 
with a “B” qualifier.  
 
Manual integration of quantitation peaks was performed where necessary.  Documentation of 
each manual integration was provided in the supportive documentation.  Secondary review was 
performed by the laboratory on all of the manual integrations within this submittal. 
 
 
 



Method 6850 – Perchlorate – Water: 
Due to inherent software limitations, the sample identification for VEW01-EB01-031609 was 
truncated. 
Manual integration of quantitation peaks was performed where necessary.  Documentation of 
each manual integration was provided in the supportive documentation.  Secondary review was 
performed by the laboratory on all of the manual integrations within this submittal. 
 
Geotechnical Methods: 
Select samples were analyzed for particle size, sieve only, by ASTM D422 and for density by 
ASTM D2937.  The density results do not represent the in-place density of the soils.  The 
samples were received in a disturbed state, and subsequent to receipt, the laboratory molded 
the samples into a Shelby tube, and performed the test accordingly.   
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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TestAmerica Laboratories, Inc. 

 
April 7, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CTO19613                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on March 24th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  03/24/09  ETR No:  130814 
 
 789733 VEW01-EB01-031709 03/17/09 WATER 
 789734 VEW01-SO12-0309 03/17/09 SOIL 
 789735 VEW01-SB12-0309 03/17/09 SOIL 
 789736 VEW01-SB12P-66H-0309 03/17/09 SOIL 
 789737 VEW01-EB01-031909 03/19/09 WATER 
 789738 VEW01-SB08-5H6-0309A 03/19/09 SOIL 
 789739 VEW01-SO08-0309A 03/19/09 SOIL 
 789740 VEW01-SO16-0309 03/20/09 SOIL 
 789741 VEW01-SB16-5H6-0309 03/20/09 SOIL 
 789742 VEW01-EB01-032009 03/20/09 WATER 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
Method 6850 – Perchlorate – Soils: 
Due to inherent software limitations, the sample identifications for select field samples were 
truncated. 
 
The target analyte perchlorate in method blank, MBLKP040209A, exceeds the method detection 
limit and is therefore is reported. However, it does not exceed one-third the reporting limit and  
therefore meets the control criteria.  All samples associated with this method blank are flagged 
with a “B” qualifier.  
 



Manual integration of quantitation peaks was performed where necessary.  Documentation of 
each manual integration was provided in the supportive documentation.  Secondary review was 
performed by the laboratory on all of the manual integrations within this submittal. 
 
Method 6850 – Perchlorate – Water: 
Due to inherent software limitations, the sample identifications for select field samples were 
truncated. 
 
Manual integration of quantitation peaks was performed where necessary.  Documentation of 
each manual integration was provided in the supportive documentation.  Secondary review was 
performed by the laboratory on all of the manual integrations within this submittal. 
 
Geotechnical Methods: 
Select samples were analyzed for particle size, sieve only, by ASTM D422 and for density by 
ASTM D2937.  The density results do not represent the in-place density of the soils.  The 
samples were received in a disturbed state, and subsequent to receipt, the laboratory molded 
the samples into a Shelby tube, and performed the test accordingly.   
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 





















































































































30 Community Drive, Suite 11    South Burlington, VT 05403   tel  802.660.1990   fax 802.660.1919   www.testamericainc.com  
 

 
TestAmerica Laboratories, Inc. 

 
April 7, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME 04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CTO19613                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on March 24th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  03/24/09  ETR No:  130814 
 
 789733 VEW01-EB01-031709 03/17/09 WATER 
 789734 VEW01-SO12-0309 03/17/09 SOIL 
 789735 VEW01-SB12-0309 03/17/09 SOIL 
 789736 VEW01-SB12P-66H-0309 03/17/09 SOIL 
 789737 VEW01-EB01-031909 03/19/09 WATER 
 789738 VEW01-SB08-5H6-0309A 03/19/09 SOIL 
 789739 VEW01-SO08-0309A 03/19/09 SOIL 
 789740 VEW01-SO16-0309 03/20/09 SOIL 
 789741 VEW01-SB16-5H6-0309 03/20/09 SOIL 
 789742 VEW01-EB01-032009 03/20/09 WATER 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
Method 6850 – Perchlorate – Soils: 
Due to inherent software limitations, the sample identifications for select field samples were 
truncated. 
 
The target analyte perchlorate in method blank, MBLKP040209A, exceeds the method detection 
limit and is therefore is reported. However, it does not exceed one-third the reporting limit and  
therefore meets the control criteria.  All samples associated with this method blank are flagged 
with a “B” qualifier.  
 



Manual integration of quantitation peaks was performed where necessary.  Documentation of 
each manual integration was provided in the supportive documentation.  Secondary review was 
performed by the laboratory on all of the manual integrations within this submittal. 
 
Method 6850 – Perchlorate – Water: 
Due to inherent software limitations, the sample identifications for select field samples were 
truncated. 
 
Manual integration of quantitation peaks was performed where necessary.  Documentation of 
each manual integration was provided in the supportive documentation.  Secondary review was 
performed by the laboratory on all of the manual integrations within this submittal. 
 
Geotechnical Methods: 
Select samples were analyzed for particle size, sieve only, by ASTM D422 and for density by 
ASTM D2937.  The density results do not represent the in-place density of the soils.  The 
samples were received in a disturbed state, and subsequent to receipt, the laboratory molded 
the samples into a Shelby tube, and performed the test accordingly.   
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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30 Community Drive, Suite 11    South Burlington, VT 05403   tel 802.660.1990   fax 802.660.1919   www.testamericainc.com 
 

 
TestAmerica Laboratories, Inc. 

 
May 19, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME  04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CT019620                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on April 27th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  04/27/09  ETR No:  131430 
 
 793607 VEP7-SS23-OH-0409 04/20/09 SOIL 
 793608 VEP7-SS35-OH-0409 04/22/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
ASTM D2937- Bulk Density: 
The density results for VEP7-SS23-OH-0409 and VEP7-SS35-OH-0409 do not represent the in-
place density of the soils.  The samples were received in a disturbed state.  Subsequently, the 
laboratory molded the samples into Shelby tubes to an approximation of the field environment.   
 
ASTM D422 Modified (Sieve only): 
There were no exceptions to the method quality control criteria during the analyses of these 
samples. 
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
 
 



If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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TestAmerica Laboratories, Inc. 

 
May 19, 2009 
 
Ms. Andrea Colby 
Katahdin Analytical Services 
600 Technology Way 
Scarborough, ME  04074 
 
Re:  Laboratory Project No. 29000 
Case: 29000; SDG: CT019620                                         
 
Dear Ms. Colby: 
 
Enclosed are the analytical results for the samples that were received by TestAmerica 
Burlington on April 27th, 2009.  Laboratory identification numbers were assigned, and 
designated as follows: 
 
  Client Sample Sample 
 Lab ID Sample ID Date Matrix 
 
      Received:  04/27/09  ETR No:  131430 
 
 793607 VEP7-SS23-OH-0409 04/20/09 SOIL 
 793608 VEP7-SS35-OH-0409 04/22/09 SOIL 
 
Documentation of the condition of the samples at the time of their receipt and any exception to 
the laboratory's Sample Acceptance Policy is documented in the Sample Handling section of 
this submittal. 
 
ASTM D2937- Bulk Density: 
The density results for VEP7-SS23-OH-0409 and VEP7-SS35-OH-0409 do not represent the in-
place density of the soils.  The samples were received in a disturbed state.  Subsequently, the 
laboratory molded the samples into Shelby tubes to an approximation of the field environment.   
 
ASTM D422 Modified (Sieve only): 
There were no exceptions to the method quality control criteria during the analyses of these 
samples. 
 
Any reference within this report to Severn Trent Laboratories, Inc. or STL, should be understood 
to refer to TestAmerica Laboratories, Inc. (formerly known as Severn Trent Laboratories, Inc.)  
The analytical results associated with the samples presented in this test report were generated 
under a quality system that adheres to requirements specified in the NELAC standard.  Release 
of the data in this test report and any associated electronic deliverables is authorized by the 
Laboratory Director's designee as verified by the following signature. 
 
 
 



If there are any questions regarding this submittal, please contact me at 802 660-1990. 
 
Sincerely, 
 

 
 
Ron Pentkowski 
Project Manager 
 
Enclosure 
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APPENDIX M 

Data Quality Evaluation 

M.0 Data Quality Assessment 
This data quality evaluation assesses the effect of the overall analytical process on the 
“availability” of the analytical data.  “Availability” in this context refers to whether results 
can be used by the project team based on their analytical soundness.  If a result is 
analytically sound, it is available for use for evaluating the potential releases, nature and 
extent of contamination, and estimating potentially associated human health and ecological 
risks.  However, a particular result or group of results may not be “usable” for these 
purposes if other conditions apply.  For example, if there was a hypothetical site where a 
TCE spill had occurred and the TCE data for many or all of the samples were rejected, the 
data may not be usable for making site-specific determinations even if all the non-TCE data 
were analytically sound and available for use by the project team.  In order to avoid 
confusion of terms, this data quality evaluation differentiates the “availability” of results 
from “usability” of results.  “Available” results are analytically sound and available for use 
by the project team to make decisions, even if they are not usable for a particular purpose. 

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

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

M.0.1 Laboratory Internal Quality Control Review 
Prior to releasing the analytical data, the laboratory reviewed both the sample and QC data 
to verify sample identity, instrument calibration, quantitation limits, dilution factors, 
numerical computations, accuracy of transcriptions, and chemical interpretations. In 
addition, the QC data were tabulated and the results reviewed to ascertain whether they 
were within the contract-required or laboratory-defined limits for accuracy and precision.  
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Any non-conforming data were discussed in the data package cover letter and case 
narrative.  The case narrative was then reviewed by the data validator and incorporated into 
the data validation report.  If necessary, the exceedances were verified and qualifiers were 
applied based on this information. 

M.0.2 Data Validation 
An independent data validator reviewed all data packages using the validation criteria 
outlined in the site-specific UFP-SAP work plan, the analytical methodology, and the 
laboratory’s SOPs.  USEPA Region II checklists and/or National Functional Guidelines were 
applied to the data to help the validator create a thorough and systematic approach to the 
validation process.  As stated above, the data validation process was independent and 
separate from the laboratory’s internal review. The process was specifically focused on the 
effects of the laboratory’s performance and sample matrix on the analytical results. Areas of 
review consisted of holding time compliance, surrogate recovery accuracy, matrix spiked 
sample precision and accuracy, blank contamination, initial and continuing calibration 
accuracy and precision, laboratory control sample accuracy, internal standard response and 
retention time accuracy, instrument tune criteria accuracy, and duplicate sample precision 
(laboratory and field duplicates). Additionally, the analytical spectrum and raw data output 
were reviewed and laboratory results selected by the validator were recalculated from the 
raw data to verify final laboratory identification and quantitation.   

When multiple analyses were performed, the analytical run with the lowest quantitation 
limits was selected by the validator if the QC criteria were met for that analysis. If a sample 
was analyzed more than once as a result of concentrations exceeding the calibration range, 
the data validator selected results from the appropriate dilution. When multiple analyses 
were performed and QC criteria were outside of control limits for all analyses, the data 
validator selected results from the analytical run with the least number of exceptions or best 
possible QC. 

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

The data validator examines each data point and determines any effects that QC 
exceedances have had.  Most often, these effects dictate that the result or quantitation limit 
should be considered estimated, but is still available for use.  The J-qualification, UJ-
qualification, and U-qualification of results are common occurrences and have no adverse 
effect on the availability of that result to the project team for making decisions.  J-qualified 
results are available, at the reported result, for use as detects as long as they are considered 
“estimated” by the project team.  Human health risk assessment guidance suggests that 
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these qualifiers “indicate uncertainty in the reported concentration of the chemical, but not 
in its assigned identity. Therefore, these data can be used just as positive data with no 
qualifiers or codes.”  In addition, one should use “J-qualified concentrations the same way 
as positive data that do not have this qualifier” (Risk Assessment Guidance for Superfund: 
Volume I - Human Health Evaluation Manual. (Part A) EPA/540/1-89/002. Office of 
Emergency and Remedial Response, U.S. Environmental Protection Agency, Washington, 
D.C. 1989). U-qualified and UJ-qualified results are available, at the reported quantitation 
limit, for use as non-detects as long as they are considered “non-detect,” “not detected at 
significantly greater than that in an associated blank” or “non-detect, estimated quantitation 
limit,” as appropriate.   

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

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

M.0.3 Primary Data Validation Qualifiers 
The following data validation qualifiers were applied to one or more analytical results: 

• U - Not detected. Sample was analyzed for this parameter, but it was not detected at 
greater than the reported quantitation limit. The data validator may also apply this 
qualifier to indicate that a concentration was not detected at significantly greater than 
that in an associated blank.  Thus, this qualifier does not necessarily indicate a quality 
control problem.  

• UJ – Not detected, quantitation limit estimated. Sample was analyzed for this parameter, 
but it was not detected above the reported quantitation limit. The quantitation limit for 
this parameter is estimated due to a quality control exceedance. 

• J - Concentration estimated. The parameter was positively identified and the associated 
numerical value is the approximate concentration of the parameter in the sample.  Often, 
a J-qualifier is applied simply because the result was less than the quantitation limit. 

• R - Rejected. The result was rejected because quality control limits were exceeded. The 
presence or absence of the parameter cannot be verified and the result generally is not 
usable as detected or not detected. 

• [No qualifier present] - Detected. Qualification was not warranted. 
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M.0.4 Secondary Data Validation Qualifiers (Reason Codes) 
The following secondary data validation qualifiers (DV_Qual_Code or “reason codes”) were applied to one or more analytical results resulting in the following combinations: 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC Explanation 

U CLEAR 23,568 64.79% X    
Constituent was analyzed for but not detected.  Further qualification was not necessary (no QA/QC exceedances).  The result is usable as a nondetect at the reported 
quantitation limit. 

CLEAR CLEAR 4,327 11.90% X    Constituent was analyzed for and detected.  Further qualification was not necessary (no QA/QC exceedances).  The result is usable as a detect as reported. 

UJ ICH 3,136 8.62%  X   

Constituent was analyzed for but not detected.  The result was UJ-qualified as "nondetect, estimated quantitation limit" due to relative response factor exceeding the upper 
limit in an initial calibration.  The QA/QC exceedance (potential high bias) was not severe enough to warrant rejection.  The result is usable as a nondetect at the reported 
quantitation limit.  Thus, there is no impact on the availability of data for use by the project team. 

U BL 696 1.91%  X   

Constituent was analyzed for and detected.  Often, the detection was less than the quantitation limit and/or also detected in a method blank.  The result was U-qualified as 
"not detected at significantly greater than that in an associated blank".  When the detection was less than the quantitation limit, the data validator raised it to the 
quantitation limit.  The QA/QC exceedance was not severe enough to warrant rejection.  The result is usable as a nondetect at the reported (final) quantitation limit.    
Thus, there is no impact on the availability of data for use by the project team.  On reporting tables, these results cannot easily be distinguished from true nondetect 
results. 

UJ CCH 691 1.90%  X   

Constituent was analyzed for but not detected.  The result was UJ-qualified as "nondetect, estimated quantitation limit" due to high recovery in a continuing calibration 
verification.  The QA/QC exceedance (potential high bias) was not severe enough to warrant rejection.  The result is usable as a nondetect at the reported quantitation 
limit.  Thus, there is no impact on the availability of data for use by the project team. 

UJ CCL 594 1.63%  X   

Constituent was analyzed for but not detected.  The result was UJ-qualified as "nondetect, estimated quantitation limit" due to low recovery in a continuing calibration 
verification.  The QA/QC exceedance (potential low bias) was not severe enough to warrant rejection.  The result is usable as a nondetect at the reported quantitation limit.  
Thus, there is no impact on the availability of data for use by the project team. 

J BRL 540 1.48% X    
Constituent was analyzed for and detected.  The detection was less than the quantitation limit and J- or B-qualified (as in "below reporting limit") by the laboratory.  Further 
qualification was not necessary (no QA/QC exceedances) except to standardize the qualifier to a valid value.  The result is usable as a detect as reported. 

UJ MSL 445 1.22%  X   

Constituent was analyzed for but not detected.  The result was UJ-qualified as "nondetect, estimated quantitation limit" due to low recovery in a matrix spike and/or matrix 
spike duplicate.  The QA/QC exceedance (potential low bias) was not severe enough to warrant rejection.  The result is usable as a nondetect at the reported quantitation 
limit.  Thus, there is no impact on the availability of data for use by the project team. 

J ICH 347 0.95%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to relative response factor exceeding the upper limit in an initial calibration.  The 
QA/QC exceedance (potential high bias) was not severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, there is no impact on the 
availability of data for use by the project team. 

J MSL 290 0.80%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to low recovery in a matrix spike and/or matrix spike duplicate.  The QA/QC 
exceedance (potential low bias) was not severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, there is no impact on the availability of 
data for use by the project team. 

UJ SSL 271 0.75%  X   

Constituent was analyzed for but not detected.  The result was UJ-qualified as "nondetect, estimated quantitation limit" due to low recovery for a spiked surrogate (or 
deuterated monitoring compound).  The QA/QC exceedance (potential low bias) was not severe enough to warrant rejection.  The result is usable as a nondetect at the 
reported quantitation limit.  Thus, there is no impact on the availability of data for use by the project team. 

UJ BSL 239 0.66%  X   

Constituent was analyzed for but not detected.  The result was UJ-qualified as "nondetect, estimated quantitation limit" due to low recovery for a laboratory control sample 
(blank spike).  The QA/QC exceedance (potential low bias) was not severe enough to warrant rejection.  The result is usable as a nondetect at the reported quantitation 
limit.  Thus, there is no impact on the availability of data for use by the project team. 

R ICL 193 0.53%   X C, A 

Constituent was analyzed for and may or may not have been detected.  The result was R-qualified as "rejected" due to relative response factor exceeding the lower limit in 
an initial calibration.  The QA/QC exceedance (extreme low bias) was severe enough that the result should not be used as a detect or as a nondetect for any purpose.  
This has a negative impact on completeness and a negative impact on accuracy.  Because the direction of bias is known, the data user may choose to use these data 
points (as conservative exceedances understanding that the result may be higher than reported) if the result was detected and exceeded a project action limit. 

J MSH 133 0.37%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to high recovery in a matrix spike and/or matrix spike duplicate.  The QA/QC 
exceedance (potential high bias) was not severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, there is no impact on the availability of 
data for use by the project team. 

J FD 121 0.33%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to poor field duplicate reproducibility (as defined by the UFP-SAP workplan; > 
30% RPD for solid matrices, > 20% RPD for aqueous matrices, unless superceded by EPA Regional limits).  The QA/QC exceedance (potential precision issue) was not 
severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, there is no impact on the availability of data for use by the project team. 
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DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC Explanation 

J SD 108 0.30%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to serial dilution reproducibility (serial dilution percent difference exceeding the 
upper control limit).  The QA/QC exceedance (potential precision issue) was not severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, 
there is no impact on the availability of data for use by the project team. 

UJ ICL 99 0.27%  X   

Constituent was analyzed for but not detected.  The result was UJ-qualified as "nondetect, estimated quantitation limit" due to relative response factor exceeding the lower 
limit in an initial calibration.  The QA/QC exceedance (potential low bias) was not severe enough to warrant rejection.  The result is usable as a nondetect at the reported 
quantitation limit qualified.  Thus, there is no impact on the availability of data for use by the project team. 

R CCL 97 0.27%   X C, A 

Constituent was analyzed for and may or may not have been detected.  The result was R-qualified as "rejected" due to relative response factor exceeding the lower limit in 
a continuing calibration.  The QA/QC exceedance (extreme low bias) was severe enough that the result should not be used as a detect or as a nondetect for any purpose.  
This has a negative impact on completeness and a negative impact on accuracy.  Because the direction of bias is known, the data user may choose to use these data 
points (as conservative exceedances understanding that the result may be higher than reported) if the result was detected and exceeded a project action limit. 

UJ ISL 89 0.24%  X   

Constituent was analyzed for but not detected.  The result was UJ-qualified as "nondetect, estimated quantitation limit" due to low recovery for an internal standard.  The 
QA/QC exceedance (potential low bias) was not severe enough to warrant rejection.  The result is usable as a nondetect at the reported quantitation limit.  Thus, there is 
no impact on the availability of data for use by the project team. 

UJ HT 67 0.18%  X   

Constituent was analyzed for but not detected.  The result was UJ-qualified as "nondetect, estimated quantitation limit" due a holding time exceedance.  The holding time 
exceedance may or may not have been slight and must not have exceeded 2X the limit (assuming temperature, preservation, and sample integrity were not an issue).  The 
QA/QC exceedance (potential bias) was not severe enough to warrant rejection.  The result is usable as a nondetect at the reported quantitation limit.  Thus, there is no 
impact on the availability of data for use by the project team. 

J MDP 52 0.14%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to relative percent difference exceeding the upper control limit between the 
matrix spike and matrix spike duplicate.  The QA/QC exceedance (potential precision issue) was not severe enough to warrant rejection.  The result is usable as a detect 
as qualified.  Thus, there is no impact on the availability of data for use by the project team. 

UJ BL 37 0.10%  X   

Constituent was analyzed for and detected.  Often, the detection was less than the quantitation limit and/or also detected in a method blank.  The result was U-qualified as 
"not detected at significantly greater than that in an associated blank".  When the detection was less than the quantitation limit, the data validator raised it to the 
quantitation limit.  The QA/QC exceedance was not severe enough to warrant rejection.  In addition, the result was UJ-qualified as "not detected, estimated quantitation 
limit" due to another unspecified QA/QC exceedance, also not severe enough for rejection.  Only the most-severe qualifier reason code is specified, which is blank 
contamination.  That is because blank contamination can affect the detect status of a particular result.  The result is usable as a nondetect at the reported (final) 
quantitation limit.    Thus, there is no impact on the availability of data for use by the project team. 

J CCL 30 0.082%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to recovery exceeding the lower limit in a continuing calibration.  The QA/QC 
exceedance (potential low bias) was not severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, there is no impact on the availability of 
data for use by the project team. 

R CCH 29 0.080%   X C, A 

Constituent was analyzed for and may or may not have been detected.  The result was R-qualified as "rejected" due to recovery exceeding the upper limit in a continuing 
calibration.  The QA/QC exceedance (extreme high bias) was severe enough that the result should not be used as a detect or as a nondetect for any purpose.  This has a 
negative impact on completeness and a negative impact on accuracy.  Because the direction of bias is known, the data user may choose to use these data points (as 
conservative non-exceedances understanding that the result may be lower than reported) if the result was detected and did not exceeded a project action limit. 

J OT 27 0.074%  X   

Constituent was analyzed for and was detected.  The result was J-qualified as "estimated" due to reasons of "other".  Often, this is simply because the data validator does 
not have a valid-value reason code for the issue that is present in the data.  This is often determined by third-party data validator professional judgment.  The QA/QC issue 
was not severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, there is no impact on the availability of data for use by the project team. 

J CCH 24 0.066%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to recovery exceeding the upper limit in a continuing calibration.  The QA/QC 
exceedance (potential high bias) was not severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, there is no impact on the availability of 
data for use by the project team. 

UJ OT 19 0.052%  X   

Constituent was analyzed for but not detected.  The result was UJ-qualified as "nondetect, estimated quantitation limit" due to reasons of "other".  Often, this is simply 
because the data validator does not have a valid-value reason code for the issue that is present in the data.  This is often determined by third-party data validator 
professional judgment.  The QA/QC issue was not severe enough to warrant rejection.  The result is usable as a nondetect at the reported quantitation limit.  Thus, there is 
no impact on the availability of data for use by the project team. 

J 2C 15 0.041%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due poor dual-column repeatability, usually for PEST/PCBs or EXPLOs.  This often 
occurs when the percent difference between columns exceeds 30%.  The QA/QC exceedance (potential precision issue) was not severe enough to warrant rejection.  The 
result is usable as a detect as qualified.  Thus, there is no impact on the availability of data for use by the project team. 
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DV 
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DV Qual 
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as 
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as 

Qualified 
Not 
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Impact 
on 

PARCC Explanation 

R SSL 14 0.038%   X C, A 

Constituent was analyzed for and may or may not have been detected.  The result was R-qualified as "rejected" due to spiked surrogate (or deuterated monitoring 
compound) recovery exceeding the lower limit in a sample.  Spiked surrogate recovery less than 10% often necessitates rejection and spiked surrogate recovery is 
sometimes 0% (no recovery).  The QA/QC exceedance (extreme low bias) was severe enough that the result should not be used as a detect or as a nondetect for any 
purpose.  This has a negative impact on completeness and a negative impact on accuracy.  Because the direction of bias is known, the data user may choose to use these 
data points (as conservative exceedances understanding that the result may be higher than reported) if the result was detected and exceeded a project action limit. 

J ICL 13 0.036%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to relative response factor exceeding the lower limit in an initial calibration.  The 
QA/QC exceedance (potential low bias) was not severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, there is no impact on the 
availability of data for use by the project team. 

R BL 8 0.022%   X C, A 

Constituent was analyzed for and was detected.  The result was R-qualified as "rejected" due to blank contamination.  The QA/QC exceedance was severe enough that 
the result should not be used as a detect or as a nondetect for any purpose.  This has a negative impact on completeness and a negative impact on accuracy and/or bias.  
Because the direction of bias is not known, there are no circumstances under which the data user may choose to use this data point. 

R MSL 7 0.019%   X C, A 

Constituent was analyzed for and may or may not have been detected.  The result was R-qualified as "rejected" due to recovery exceeding the lower limit in a matrix spike 
and/or matrix spike duplicate.  Matrix spike recovery less than 10% often necessitates rejection and matrix spike recovery is sometimes 0% (no recovery).  This is 
indicative of matrix effects or matrix interference and laboratory performance is often assured by acceptable laboratory control sample recoveries.  The QA/QC 
exceedance (extreme low bias) was severe enough that the result should not be used as a detect or as a nondetect for any purpose.  This has a negative impact on 
completeness and a negative impact on accuracy.  Because the direction of bias is known, the data user may choose to use these data points (as conservative 
exceedances understanding that the result may be higher than reported) if the result was detected and exceeded a project action limit. 

UJ SD 7 0.019%  X   

Constituent was analyzed for but not detected.  The result was UJ-qualified as "nondetect, estimated quantitation limit" due to serial dilution reproducibility (serial dilution 
percent difference exceeding the upper control limit).  The QA/QC exceedance (potential precision issue) was not severe enough to warrant rejection.  The result is usable 
as a nondetect at the reported quantitation limit.  Thus, there is no impact on the availability of data for use by the project team. 

J ISL 7 0.019%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to low recovery for an internal standard.  The QA/QC exceedance (potential low 
bias) was not severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, there is no impact on the availability of data for use by the project 
team. 

R MI 6 0.016%   X C, P, A 

Constituent was analyzed for and may or may not have been detected.  The result was R-qualified as "rejected" due to excessive matrix interference.  This is often 
determined by third-party data validator professional judgment.  This is indicative of matrix interference and may be evident in the chromatograms or raw data.  The matrix 
interference was severe enough that the result should not be used as a detect or as a nondetect for any purpose.  This has a negative impact on completeness and a 
potential negative impact on accuracy and/or precision.  Because the direction of bias is not known, there are no circumstances under which the data user may choose to 
use this data point. 

J SSH 4 0.011%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to high recovery for a spiked surrogate (or deuterated monitoring compound).  
The QA/QC exceedance (potential high bias) was not severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, there is no impact on the 
availability of data for use by the project team. 

J LR 4 0.011%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" because it exceeded the instrument's linear calibration range.  In most instances, the 
laboratory dilutes and reanalyzes samples so that all compounds are reported from the correct concentration range.  Results J-qualified due to linear range is a rare 
occurrence.  In some cases, however, schedule prevents the laboratory from performing multiple dilutions.  In other cases, the constituents are present at multiple 
concentration ranges and the laboratory is not required to perform multiple dilutions and analyses.  In any case, the QA/QC exceedance was not severe enough to warrant 
rejection.  The result is usable as a detect as qualified.    Thus, there is no impact on the availability of data for use by the project team. 

J BL 4 0.011%  X   
Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to blank contamination.  The QA/QC exceedance was not severe enough to 
warrant rejection.  The result is usable as a detect as qualified.    Thus, there is no impact on the availability of data for use by the project team. 

R ICH 3 0.008%   X C, A 

Constituent was analyzed for and may or may not have been detected.  The result was R-qualified as "rejected" due to relative response factor exceeding the upper limit in 
an initial calibration.  The QA/QC exceedance (extreme high bias) was severe enough that the result should not be used as a detect or as a nondetect for any purpose.  
This has a negative impact on completeness and a negative impact on accuracy.  Because the direction of bias is known, the data user may choose to use these data 
points (as conservative non-exceedances understanding that the result may be lower than reported) if the result was detected and did not exceeded a project action limit. 

R FD 3 0.008%   X C, P 

Constituent was analyzed for and may or may not have been detected.  The result was R-qualified as "rejected" due to poor field duplicate reproducibility (as defined by 
the UFP-SAP workplan; > 30% RPD for solid matrices, > 20% RPD for aqueous matrices, unless superceded by EPA Regional limits)  This sometimes occurs when a 
constituent is detected in the parent sample but not in the field duplicate or vice versa.  The QA.QC exceedance was severe enough that the result should not be used as a 
detect or as a nondetect for any purpose.  This has a negative impact on completeness and a negative impact on precision.  Because the direction of bias is not known, 
there are no circumstances under which the data user may choose to use this data point. 

J SSL 2 0.005%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to low recovery for a spiked surrogate (or deuterated monitoring compound).  
The QA/QC exceedance (potential low bias) was not severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, there is no impact on the 
availability of data for use by the project team. 
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R OT 2 0.005%   X C, P, A 

Constituent was analyzed for and may or may not have been detected.  The result was R-qualified as "rejected" due to reasons of "other".  Often, this is simply because 
the data validator does not have a valid-value reason code for the issue that is present in the data.  This is often determined by third-party data validator professional 
judgment.  This has a negative impact on completeness and a potential negative impact on accuracy and/or precision.  Because the direction of bias is not known, there 
are no circumstances under which the data user may choose to use this data point. 

J ISH 1 0.0027%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to high recovery for an internal standard.  The QA/QC exceedance (potential 
high bias) was not severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, there is no impact on the availability of data for use by the 
project team. 

R 2C 1 0.0027%   X C, P 

Constituent was analyzed for and may or may not have been detected.  The result was R-qualified as "rejected" due to poor second-column repeatability, usually for 
PEST/PCBs or EXPLOs.  This often occurs when the percent difference between columns exceeds 100%.  The QA/QC exceedance was severe enough that the result 
should not be used as a detect or as a nondetect for any purpose.  This has a negative impact on completeness and a negative impact on precision.  Because the direction 
of bias is not known, there are no circumstances under which the data user may choose to use this data point. 

UJ MDP 1 0.0027%  X   

Constituent was analyzed for but not detected.  The result was UJ-qualified as "nondetect, estimated quantitation limit" due to relative percent difference exceeding the 
upper control limit between the matrix spike and matrix spike duplicate.  The QA/QC exceedance (potential precision issue) was not severe enough to warrant rejection.  
The result is usable as a nondetect at the reported quantitation limit.  Thus, there is no impact on the availability of data for use by the project team. 

J BSL 1 0.0027%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to low recovery for a laboratory control sample (blank spike).  The QA/QC 
exceedance (potential low bias) was not severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, there is no impact on the availability of 
data for use by the project team. 

U 2C 1 0.0027%  X   

Constituent was analyzed for and detected.  The result was U-qualified as "nondetect" due poor dual-column repeatability, usually for PEST/PCBs or EXPLOs.  This often 
occurs when the data validator determines that the laboratory has reported a false positive evidenced by greater than 50% difference between columns when the 
compound is reported at less than the quantitation limit.  Results less than the quantitation limit are raised to the quantitation limit.  The QA/QC exceedance (potential 
precision issue) was not severe enough to warrant rejection.  The result is usable as a nondetect at the reported (final) qualification limit.  Thus, there is no impact on the 
availability of data for use by the project team. 

J HT 1 0.0027%  X   

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to a holding time exceedance.  The holding time exceedance may or may not 
have been slight and must not have exceeded 2X the limit (assuming temperature, preservation, and sample integrity were not an issue).  The QA QC exceedance 
(potential bias) was not severe enough to warrant rejection.  The result is usable as a detect as qualified.  Thus, there is no impact on the availability of data for use by the 
project team. 

UJ FD 1 0.0027%  X   

Constituent was analyzed for but not detected.  The result was UJ-qualified as "nondetect, estimated quantitation limit" due to poor field duplicate reproducibility (as 
defined by the UFP-SAP workplan; > 30% RPD for solid matrices, > 20% RPD for aqueous matrices, unless superceded by EPA Regional limits).  Sometimes this occurs 
when a constituent is detected in the parent sample but not in the field duplicate or vice versa.  The QA/QC exceedance (potential precision issue) was not severe enough 
to warrant rejection.  The result is usable as a nondetect at the reported quantitation limit.  Thus, there is no impact on the availability of data for use by the project team. 

 TOTAL: 36,375 100.00% 78.17% 20.83% 1.00%    

 

99.00% available for 
use, qualified as 

applicable 
(completeness goal of 

95% available data met)  
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M.0.5 Impact of Data Quality on Project Data Quality Objectives and Data 
Usability Data Validation 
The laboratories analyzed the samples in accordance with EPA methods, EPA SW-846 
methods, and ASTM methods.  The data packages were reviewed by an independent data 
validator using USEPA Region II validation checklists. 

The laboratory utilized various qualifiers to represent “below reporting limit,” “non-detect,” 
and “detected.”  Any other extraneous laboratory qualifiers were superceded by data 
validation qualifiers.  The data validator utilized J-qualifiers, UJ-qualifiers, U-qualifiers, and 
R-qualifiers to represent “estimated,” “non-detect, estimated quantitation limit,” “non-
detect” or “not detected at significantly greater than that in an associated blank,” and 
“rejected,” respectively.  The only time the data validator changed a result’s detect status 
was when CLEAR or J-qualifiers were changed to U-qualifiers or UJ-qualifiers (detect to 
non-detect) as a result of blank contamination and when CLEAR, J-qualifiers, or U-qualifiers 
were changed to R-qualifiers (detect or non-detect to rejected) as a result of a severe quality 
control exceedance. 

The J- and UJ-qualifiers indicate that some results are estimated.  These qualifiers indicate 
that data are available for use as detects and non-detects, respectively.  These qualifiers do 
not necessarily indicate a problem that adversely affects the availability of data.  For 
example, J-qualifiers are often applied simply because results are below the quantitation 
limit. 

Region II data validation guidance mandates the use of J- and UJ-qualifiers when QA/QC 
exceedances dictate their necessity.  This is distinctly different from other EPA regions, such 
as Region I and Region III.  In Region I, a data validator may use J+ and J--qualifiers to 
indicate that data are biased high or biased low, respectively.  In Region III, a data validator 
may use K- and L-qualifiers to indicate that data are biased high or biased low, respectively.  
In Region III, a data validator may use UL-qualifiers to indicate that quantitation limits are 
biased low and may use B-qualifiers to indicate when results may be attributable to blank 
contamination.  In Region II, if the direction of bias is known, it is not implied by the J- or 
UJ-qualifier.  In Region II, if a result is attributable to blank contamination, it is U-qualified 
and is no longer distinguishable from results that are simply non-detect.  The U-qualified 
value is elevated to the quantitation limit if necessary.  This supports the practice that J-
qualified results, while estimated, are available for use as detects at their qualified 
concentration and U- and UJ-qualifiers are available for use as non-detects at their qualified 
quantitation limit.  In general, J-, UJ-, and U-qualified results are available for use as 
qualified for evaluating potential releases, the nature and extent of contamination, and 
estimating potentially associated human health and ecological risks. 

It is a common occurrence for achieved quantitation limits to be greater than project action 
limits or for quantitation limits to be elevated above what was expected or requested.  In 
many cases, project action limits are simply low or the laboratory was forced, by the 
analytical method or sample matrices, to raise quantitation limits for various reasons.  In the 
instance where non-detect quantitation limits are greater than project action limits, the 
results are available for use as non-detects, but their use adds uncertainty to the conclusions 
drawn. There are a variety of typical and potentially unavoidable reasons why the 
quantitation limits of non-detect results may exceed project action limits: 
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• If a criterion (project action limit) is low, current instrumentation technology may not be 
able to achieve an RL lower than the project action limit. 

• The quantitation limit may have been established at a time when the criterion (project 
action limit) was higher (less stringent), but the reporting is being done using new (more 
stringent) criteria.  Published criteria sets, such as EPA Regional Screening Levels, may 
change as toxicity values are updated. 

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

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

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

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

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

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

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

M.0.6 Comparison of Nondetects to Project Action Limits 
When evaluating the data and making decisions, the project team compares detected sample 
results to project action limits in order to determine exceedances.  Non-detect results are 
compared to project action limits, typically during a risk assessment or exceedance 
screening, by comparing one-half the quantitation limit to the project action limit.  However, 
this is only done when the same constituent was detected in another sample of the same 
matrix at the same site.  The assumption is that, if the constituent is present in a given 
sample of a particular matrix at a site, then it may also be present at low concentrations (less 
than the QL) in a nondetect sample.  However, when a constituent was not detected in any 
samples of a particular matrix at a site, then it is important to compare the nondetect results 
to the project action limit.  If the nondetect results (quantitation limits) are not low enough 
when compared to the PAL, then it may be possible that the constituent is present in a 
sample at greater than the PAL but not detected or reported by the laboratory 
instrumentation.  This situation is a common occurrence and there are various reasons why 
this occurs and is expected, as discussed in section M.0.5.  Most notably, Worksheet 15 in the 
UFP-SAP Work plan predicts when this is expected and unavoidable and Worksheet 11 
discusses the uncertainty surrounding this situation.   
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For purposes of evaluating data quality, the PAL is defined as the lesser of applicable 
criteria.  One row (combination of matrix, analysis group, and constituent) was generated if 
there was at least one instance where a nondetect U-Value (quantitation limit or detected 
result U-qualified due to blank contamination) exceeded a PAL.  There are a total of 36,375 
data points in the data set that was evaluated.  Table N-0 summarizes the list of constituents 
further evaluated where the U-Value exceeded a PAL. 

M.0.6.1 Table N-0 Iteration 1 
Iteration 1 in Table N-0 compares the minimum and maximum U-Values to the PALs.  The 
minimum U-Value is generally understood as the lowest that the instrumentation can 
practically quantitate a detected result considering the conditions at the site.  For a large 
data set such as this one, the minimum U-Value is considered to be the lowest that the 
instrumentation can practically quantitate a detected result.  The maximum U-Value is 
generally understood as the quantitation limit adjusted for the worst conditions (i.e. greatest 
dilution factors, matrix interference, and percent moisture).  There are 29,961 nondetect (U- 
or UJ-qualified) data points in this data set.  In some cases, the maximum U-Value exceeded 
the PAL but the minimum U-Value did not.  These are instances where the QL is usually 
low enough, but conditions necessitated elevating the QL in one or more samples.  In other 
cases, the minimum U-Value exceeded the PAL.  These are instances where the QL is not 
low enough to practically quantitate the concentration of a constituent, if present in the 
sample, at greater than the PAL.  There are 14,152 instances where a nondetect U-Value 
exceeded the PAL.   

M.0.6.2 Table N-0 Iteration 2 
Iteration 2 in Table N-0 compares the MDL to the PALs.  When a U-Value exceeds a PAL, it 
is worthwhile to consider the MDL.  The MDL, while statistically-calculated, is the level at 
which the laboratory is likely to detect and report a constituent, if present in the sample.  
Therefore, if the MDL is less than the PAL, then the laboratory would likely detect and 
report a constituent, if present in the sample at greater than the PAL.  The result would be 
qualified because it is less than the QL.  The minimum and maximum MDLs are presented.  
A total of 77 rows (combinations of matrix, analysis group, and constituent; corresponding 
to 2,617 points) were eliminated because all MDLs were less than the PAL.  A total of 61 
rows (corresponding to 1,430 points) remain because some (but not all) MDLs exceeded the 
PAL.  A total of 206 rows (corresponding to 8,548 points) remain because all MDLs exceed 
the PAL. 

M.0.6.3 Table N-0 Iteration 3 
For purposes of data quality evaluation, the PAL is considered to be the lesser of applicable 
criteria.  The data user, however, does not place equal importance on all of the PALs.  For 
composite soil, surface soil, and subsurface soil, the SSL is unlikely to solely dictate action at 
the site or represent a cleanup level.  For groundwater, the MCL is more binding than the 
adjusted RSL for Tapwater and is more likely to dictate action at the site or represent a 
cleanup level.  Therefore, a secondary PAL was calculated for instances where the MDL was 
still greater than the PAL (as defined in section M.0.6, above), and summarized as Iteration 3 
in Table N-0.   
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For groundwater, the secondary PAL is the MCL or adjusted RSL for Tapwater  if an MCL 
does not exist for a particular constituent.  For surface soil, the secondary PAL is the lesser 
of ecological toxicity reference values or adjusted RSL for residential soil.  For composite soil 
or subsurface soil, the secondary PAL is the adjusted RSL for residential soil.  The secondary 
PAL was compared to the minimum and maximum MDL in a manner identical to Iteration 
2, described by section M.0.6.2, above. 

A total of 211 rows (corresponding to 8,986 points) were eliminated because all MDLs were 
less than the secondary PAL.  A total of 27 rows (corresponding to 53 points) remain 
because some (but not all) MDLs exceeded the secondary PAL.  Please refer to Table N-0 for 
a discussion of the affected samples and reasons for the exceedances.  Typical reasons were 
dilution factors (due to high detects of other analytes in the same analysis group) and 
percent solids.  A total of 29 rows (corresponding to 702 points) remain because all MDLs 
exceeded the secondary PAL.  For these remaining data points, it should be understood that 
the MDL exceeds the secondary PAL in all samples for which the constituent was not 
detected.  In these instances, the PAL is set without considering the current technology 
available to analyze at this concentration range.  

M.0.7 PARCC Considerations 
M.0.7.1 Precision 
Precision is defined as the agreement between duplicate results, and was characterized by 
comparing duplicate matrix spike recoveries, laboratory replicates, and field duplicate 
sample results.  For this data set, precision was also assessed by examining dual-column 
reproducibility (percent difference between instrument columns).  Although results may 
have been qualified due to exceedances that may suggest an impact on precision, there is no 
actual significant negative impact on precision unless a data point is deemed unusable 
(rejected) due to precision exceedances. 

M.0.7.2 Accuracy 
Accuracy is a measure of the agreement between an experimental determination and the 
true value of the parameter being measured. For organic analyses, each sample was spiked 
with surrogate compounds; and for organic and inorganic analyses, an MS/MSD and LCS 
were spiked with a known parameter concentration before preparation. Internal standards 
also provide a measure of accuracy.  Internal standards, surrogates and MS/MSD provide a 
measure of the matrix effects on the analytical accuracy. LCS demonstrates accuracy of the 
method and the laboratory’s ability to meet the method criteria.  Accuracy is also assessed 
by calibration recoveries.  Although results may have been qualified due to exceedances that 
may suggest an impact on accuracy, there is no actual significant negative impact on 
accuracy unless a data point is deemed unusable (rejected) due to accuracy exceedances. 

M.0.7.3 Representativeness 
Representativeness is a qualitative measure of the degree to which sample data accurately 
and precisely represent a characteristic environmental condition (in this case, nature and 
extent of contamination). Representativeness is a subjective parameter and is used to 
evaluate the efficacy of the sample planning design. In terms of data quality, 
representativeness was assured because the sampling team following approved standard 
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operating procedures for sample collection and handling, and the laboratory followed 
approved standard operating procedures for sample handling, preparation, and analysis. 

M.0.7.4 Completeness 
For purposes of this DQE and as defined in the UFP-SAP work plan, completeness will be 
defined as the percentage of measurements that are judged to be valid; validity being 
defined by the DQOs.  Therefore, completeness will be calculated as the number of 
analytically-sound results that are available for use compared to the total number of 
measurements made.  USEPA Contract Laboratory Program National Functional Guidelines 
for Organic Data Review; EPA 540/R-99/008; October, 1999, USEPA Contract Laboratory 
Program National Functional Guidelines for Inorganic Data Review; EPA 540-R-04-004; 
October, 2004, Standard Operating Procedure for the Validation of Organic Data Acquired 
Using SW-846 Method 8260B (Rev 3, Oct 2006); SOP NO. HW-24, Validating Semivolatile 
Compounds by SW-846 Method 8270 (Rev. 3, October 2006); SOP HW-22, Nitroaromatics 
and Nitroamines by HPLC (Rev. 2, September, 2006); SOP HW-16, Data Validation SOP of 
Organochlorine Pesticides by Gas Chromatography SW-846 Method 8081B (Rev 1, October, 
2006); SOP HW-44, Data Validation SOP of PCBs by Gas Chromatography SW-846 Method 
8082A (Rev 1, October, 2006); HW-45, and Validation of Metals for the Contract Laboratory 
Program (CLP) based on SOW ILM05.3 (SOP Revision 13); (Revision 13, September, 2006) 
designate all results except those R-qualified as “rejected” to be available for use as 
analytically-sound results.  The R-qualifier is the only qualifier that negatively affects a data 
point’s availability.  Completeness is provided for each combination of site, matrix, and 
analysis group.  Per the site-specific UFP-SAP work plan (CH2M HILL, 2008), under which 
data from these sites were collected, this project has a 95 percent completeness goal.  
Overall, the entire data set was 99.00% complete. 

M.0.7.5 Comparability 
Comparability is a qualitative measure designed to express the confidence with which one 
data set may be compared to another. Factors that affect comparability are sample collection 
and handling techniques, sample matrix, and analytical methods. In this case, because 
approved standard operating procedures were used for sample collection and handling, 
common sample matrices were evaluated (surface soil, subsurface soil, and groundwater), 
and EPA methods, EPA SW-846 methods, and ASTM methods were utilized, the data user 
may express confidence in the fact that this data set is comparable to others of acceptable 
data quality.  In addition, comparability is controlled by the other PARCC parameters 
because data sets can be compared with confidence only when precision and accuracy are 
known.  Except in the case of rejected data, precision and accuracy were demonstrated to be 
acceptable, and the data user may be confident that this data set is comparable to others of 
high data quality.   
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GW EXPLO 2,4-Dinitrotoluene 121-14-2 0.25 0.25 12 12 0.22 UG_L 0.048 0.048 0 no MDLs exceed N/A
GW EXPLO Nitrobenzene 98-95-3 0.25 0.25 12 12 0.12 UG_L 0.076 0.076 0 no MDLs exceed N/A
GW EXPLO Perchlorate 14797-73-0 0.2 4 3 1 2.6 UG_L 0.04 0.04 0 no MDLs exceed N/A
GW FMETAL Antimony 7440-36-0 1 2 13 1 1.5 UG_L 0.15 0.3 0 no MDLs exceed N/A
GW FMETAL Arsenic 7440-38-2 5 10 12 12 0.045 UG_L 1.5 3 12 all MDLs exceed 10 0 no MDLs exceed
GW FMETAL Cadmium 7440-43-9 1 2 16 1 1.8 UG_L 0.05 0.1 0 no MDLs exceed N/A
GW FMETAL Thallium 7440-28-0 1 2 22 22 0.24 UG_L 0.1 0.2 0 no MDLs exceed N/A
GW METAL Antimony 7440-36-0 1 2 13 1 1.5 UG_L 0.15 0.3 0 no MDLs exceed N/A
GW METAL Arsenic 7440-38-2 5 10 12 12 0 045 UG L 1 5 3 12 all MDLs exceed 10 0 no MDLs exceed

Iteration 1 Iteration 2 Iteration 3

GW METAL Arsenic 7440-38-2 5 10 12 12 0.045 UG_L 1.5 3 12 all MDLs exceed 10 0 no MDLs exceed
GW METAL Cadmium 7440-43-9 1 2 16 1 1.8 UG_L 0.05 0.1 0 no MDLs exceed N/A
GW METAL Thallium 7440-28-0 1 2 22 22 0.24 UG_L 0.1 0.2 0 no MDLs exceed N/A
GW PEST/PCB Aldrin 309-00-2 0.1 0.1 16 16 0.004 UG_L 0.035 0.036 16 all MDLs exceed 0.004 16 all MDLs exceed all samples where the constituent is ND
GW PEST/PCB alpha-BHC 319-84-6 0.066 0.067 16 16 0.011 UG_L 0.022 0.022 16 all MDLs exceed 0.011 16 all MDLs exceed all samples where the constituent is ND
GW PEST/PCB Aroclor-1016 12674-11-2 0.48 0.49 16 16 0.26 UG_L 0.16 0.16 0 no MDLs exceed N/A
GW PEST/PCB Aroclor-1221 11104-28-2 1.1 1.2 16 16 0.0068 UG_L 0.38 0.38 16 all MDLs exceed 0.5 0 no MDLs exceed
GW PEST/PCB Aroclor-1232 11141-16-5 0.47 0.48 16 16 0.0068 UG_L 0.15 0.15 16 all MDLs exceed 0.5 0 no MDLs exceed
GW PEST/PCB Aroclor-1242 53469-21-9 0.71 0.72 16 16 0.034 UG_L 0.24 0.24 16 all MDLs exceed 0.5 0 no MDLs exceed
GW PEST/PCB Aroclor-1248 12672-29-6 0.71 0.72 16 16 0.034 UG_L 0.24 0.24 16 all MDLs exceed 0.5 0 no MDLs exceed
GW PEST/PCB Aroclor-1254 11097-69-1 0.79 0.81 16 16 0.034 UG_L 0.26 0.27 16 all MDLs exceed 0.5 0 no MDLs exceed
GW PEST/PCB Aroclor-1260 11096-82-5 0.74 0.75 16 16 0.034 UG_L 0.24 0.25 16 all MDLs exceed 0.5 0 no MDLs exceed
GW PEST/PCB beta-BHC 319-85-7 0.075 0.077 16 16 0.037 UG_L 0.023 0.023 0 no MDLs exceed N/A
GW PEST/PCB delta-BHC 319-86-8 0.094 0.096 16 16 0.037 UG_L 0.031 0.032 0 no MDLs exceed N/A
GW PEST/PCB Dieldrin 60-57-1 0.094 0.096 15 15 0.0042 UG_L 0.023 0.023 15 all MDLs exceed 0.0042 15 all MDLs exceed all samples where the constituent is ND
GW PEST/PCB gamma-BHC (Lindane) 58-89-9 0.066 0.067 16 16 0.061 UG_L 0.022 0.022 0 no MDLs exceed N/A
GW PEST/PCB Heptachlor 76-44-8 0.094 0.096 16 16 0.015 UG_L 0.032 0.033 16 all MDLs exceed 0.015 16 all MDLs exceed all samples where the constituent is ND
GW PEST/PCB Heptachlor epoxide 1024-57-3 0.085 0.086 16 16 0.0074 UG_L 0.028 0.029 16 all MDLs exceed 0.2 0 no MDLs exceed
GW PEST/PCB Toxaphene 8001-35-2 0.94 0.96 16 16 0.061 UG_L 0.2 0.2 16 all MDLs exceed 3 0 no MDLs exceed
GW SVOA 1,2,4,5-Tetrachlorobenzene 95-94-3 9 10 16 16 1.1 UG_L 2 2 16 all MDLs exceed 1.1 16 all MDLs exceed all samples where the constituent is ND
GW SVOA 2,4,6-Trichlorophenol 88-06-2 9 10 15 15 3.7 UG_L 3 3 0 no MDLs exceed N/A
GW SVOA 2,4-Dichlorophenol 120-83-2 12 13 15 15 11 UG_L 4 4 0 no MDLs exceed N/A
GW SVOA 2 4 Di it h l 51 28 5 42 44 15 15 7 3 UG L 14 15 15 ll MDL d 7 3 15 ll MDL d ll l h th tit t i NDGW SVOA 2,4-Dinitrophenol 51-28-5 42 44 15 15 7.3 UG_L 14 15 15 all MDLs exceed 7.3 15 all MDLs exceed all samples where the constituent is ND
GW SVOA 2,4-Dinitrotoluene 121-14-2 9 10 16 16 0.22 UG_L 1 1 16 all MDLs exceed 0.22 16 all MDLs exceed all samples where the constituent is ND
GW SVOA 2,6-Dinitrotoluene 606-20-2 9 10 16 16 3.7 UG_L 1 1 0 no MDLs exceed N/A
GW SVOA 2-Nitroaniline 88-74-4 24 24 16 16 11 UG_L 1 2 0 no MDLs exceed N/A
GW SVOA 3,3'-Dichlorobenzidine 91-94-1 9 10 16 16 0.15 UG_L 3 3 16 all MDLs exceed 0.15 16 all MDLs exceed all samples where the constituent is ND
GW SVOA 4,6-Dinitro-2-methylphenol 534-52-1 24 24 15 15 0.37 UG_L 6 6 15 all MDLs exceed 0.37 15 all MDLs exceed all samples where the constituent is ND
GW SVOA 4-Chloroaniline 106-47-8 9 10 16 16 0.34 UG_L 2 2 16 all MDLs exceed 0.34 16 all MDLs exceed all samples where the constituent is ND
GW SVOA 4-Nitroaniline 100-01-6 24 24 16 16 3.4 UG_L 2 2 0 no MDLs exceed N/A
GW SVOA 4-Nitrophenol 100-02-7 24 24 15 15 0.12 UG_L 5 6 15 all MDLs exceed 0.12 15 all MDLs exceed all samples where the constituent is ND
GW SVOA Atrazine 1912-24-9 9 10 16 16 0.29 UG_L 2 2 16 all MDLs exceed 3 0 no MDLs exceed
GW SVOA Benzo(a)anthracene 56-55-3 0.19 0.2 16 16 0.029 UG_L 0.043 0.045 16 all MDLs exceed 0.029 16 all MDLs exceed all samples where the constituent is ND

METAL: Metals
FMETAL: Filtered Metals

Notes:
GW: Groundwater
SO: Composite Soil
SS: Surface Soil
SB: Subsurface Soil
U-Value: This may be a quantitation limit or a result U-qualified due to blank contamination.
VOA: Volatile Organic Analytes
SVOA: Semivolatile Organic Analytes
PEST/PCB: Pesticides and/or PCBs
EXPLO: Explosives

FMETAL: Filtered Metals
N/A: The "Iteration 3" comparison was not made because all MDLs were less than the PAL during Iteration 2.

PAL: For GW, the lesser of Adjusted Tapwater RSLs or MCLs screening levels
PAL: PALs change over time.  Note that these are current at the time of data use (September, 2009 timeframe) for the draft report.

PAL: For SO, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
PAL: For SS, the lesser of RSLs Regional SSLs or Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
PAL: For SB, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
UG_KG: Micrograms per kilogram
MG_KG: Milligrams per kilogram
UG_L: Micrograms per liter
DF: Dilution Factor
Secondary PAL: For GW, MCLs screening levels or Adjusted Tapwater RSLs (if an MCL does not exist)
Secondary PAL: For SO, RSLs Adjusted Residential Soil
Secondary PAL: For SS, the lesser of Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
Secondary PAL: For SB, RSLs Adjusted Residential Soil
VEW01-SO01-0209: had high detects for 4,4'-DDE, 4,4'-DDD, 4,4'-DDT, Dieldrin, gamma-Chlordane, Dieldrin, and Endrin.
VEW01-SO05-0209: had high detects for Aroclor-1254 and various pesticides.
VEPL-SS15-0H-0509: had high detects for 4,4'-DDE and 4,4'-DDT.
VEPL-SS14P-0H-0509: had detects for 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
VEPL-SS16-0H-0509: had detects for Dieldrin, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
4-Nitrophenol (SVOA) in SS: MDL v. secondary PAL exceedances occurred when a sample had a percent moisture value greater than 17%.
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Iteration 1 Iteration 2 Iteration 3

GW SVOA Benzo(a)pyrene 50-32-8 0.19 0.2 16 16 0.0029 UG_L 0.062 0.065 16 all MDLs exceed 0.2 0 no MDLs exceed
GW SVOA Benzo(b)fluoranthene 205-99-2 0.25 0.26 16 16 0.029 UG_L 0.084 0.087 16 all MDLs exceed 0.029 16 all MDLs exceed all samples where the constituent is ND
GW SVOA bis(2-Chloroethyl)ether 111-44-4 9 10 16 16 0.012 UG_L 2 2 16 all MDLs exceed 0.012 16 all MDLs exceed all samples where the constituent is ND
GW SVOA bis(2-Chloroisopropyl)ether 108-60-1 9 10 16 16 0.32 UG_L 2 2 16 all MDLs exceed 0.32 16 all MDLs exceed all samples where the constituent is ND
GW SVOA Dibenz(a,h)anthracene 53-70-3 0.2 0.2 16 16 0.0029 UG_L 0.066 0.069 16 all MDLs exceed 0.0029 16 all MDLs exceed all samples where the constituent is ND
GW SVOA Dibenzofuran 132-64-9 9 10 16 16 3.7 UG_L 1 1 0 no MDLs exceed N/A
GW SVOA Hexachlorobenzene 118-74-1 0.19 0.2 16 16 0.042 UG_L 0.052 0.054 16 all MDLs exceed 1 0 no MDLs exceed
GW SVOA Hexachlorobutadiene 87-68-3 9 10 16 16 0.86 UG_L 2 2 16 all MDLs exceed 0.86 16 all MDLs exceed all samples where the constituent is ND
GW SVOA Indeno(1 2 3-cd)pyrene 193-39-5 0 19 0 2 15 15 0 029 UG L 0 049 0 051 15 all MDLs exceed 0 029 15 all MDLs exceed all samples where the constituent is NDGW SVOA Indeno(1,2,3-cd)pyrene 193-39-5 0.19 0.2 15 15 0.029 UG_L 0.049 0.051 15 all MDLs exceed 0.029 15 all MDLs exceed all samples where the constituent is ND
GW SVOA Naphthalene 91-20-3 0.19 0.2 16 16 0.14 UG_L 0.06 0.063 0 no MDLs exceed N/A
GW SVOA Nitrobenzene 98-95-3 9 10 16 16 0.12 UG_L 2 2 16 all MDLs exceed 0.12 16 all MDLs exceed all samples where the constituent is ND
GW SVOA n-Nitroso-di-n-propylamine 621-64-7 9 10 16 16 0.0096 UG_L 2 2 16 all MDLs exceed 0.0096 16 all MDLs exceed all samples where the constituent is ND
GW SVOA Pentachlorophenol 87-86-5 0.94 0.94 2 2 0.56 UG_L 0.31 0.31 0 no MDLs exceed N/A
GW VOA 1,1,2-Trichloroethane 79-00-5 1 1 24 24 0.24 UG_L 0.3 0.3 24 all MDLs exceed 5 0 no MDLs exceed
GW VOA 1,2,4-Trichlorobenzene 120-82-1 1 1 24 24 0.82 UG_L 0.3 0.3 0 no MDLs exceed N/A
GW VOA 1,2-Dibromo-3-chloropropane 96-12-8 2 2 24 24 0.0003 UG_L 0.6 0.6 24 all MDLs exceed 0.2 24 all MDLs exceed all samples where the constituent is ND
GW VOA 1,2-Dibromoethane 106-93-4 1 1 24 24 0.0065 UG_L 0.3 0.3 24 all MDLs exceed 0.05 24 all MDLs exceed all samples where the constituent is ND
GW VOA 1,2-Dichloropropane 78-87-5 1 1 24 24 0.39 UG_L 0.3 0.3 0 no MDLs exceed N/A
GW VOA 2-Hexanone 591-78-6 5 5 24 24 4.66 UG_L 2 2 0 no MDLs exceed N/A
GW VOA Bromodichloromethane 75-27-4 1 1 24 24 0.12 UG_L 0.3 0.3 24 all MDLs exceed 80 0 no MDLs exceed
GW VOA Bromomethane 74-83-9 2 2 24 24 0.87 UG_L 0.3 0.3 0 no MDLs exceed N/A
GW VOA Chloroform 67-66-3 1 1 20 20 0.19 UG_L 0.2 0.2 20 all MDLs exceed 80 0 no MDLs exceed
GW VOA cis-1,3-Dichloropropene 10061-01-5 1 1 24 24 0.43 UG_L 0.3 0.3 0 no MDLs exceed N/A
GW VOA Dibromochloromethane 124-48-1 1 1 24 24 0.15 UG_L 0.3 0.3 24 all MDLs exceed 80 0 no MDLs exceed
GW VOA Methylene chloride 75-09-2 5 5 24 24 4.8 UG_L 0.3 0.3 0 no MDLs exceed N/A
GW VOA trans-1,3-Dichloropropene 10061-02-6 1 1 24 24 0.43 UG_L 0.2 0.2 0 no MDLs exceed N/A
GW VOA Vinyl chloride 75-01-4 0.15 0.15 21 21 0.016 UG_L 0.0093 0.0093 0 no MDLs exceed N/A
SB EXPLO 1,3-Dinitrobenzene 99-65-0 100 130 28 28 2.3 UG_KG 14 17 28 all MDLs exceed 610 0 no MDLs exceed
SB EXPLO 2,4,6-Trinitrotoluene 118-96-7 100 130 28 28 8.7 UG_KG 11 14 28 all MDLs exceed 3600 0 no MDLs exceed
SB EXPLO 2,4-Dinitrotoluene 121-14-2 100 130 28 28 0.2 UG_KG 14 18 28 all MDLs exceed 1600 0 no MDLs exceed
SB EXPLO 2 6 Di it t l 606 20 2 100 130 28 28 34 UG KG 16 20 0 MDL d N/ASB EXPLO 2,6-Dinitrotoluene 606-20-2 100 130 28 28 34 UG_KG 16 20 0 no MDLs exceed N/A
SB EXPLO 2-AM-DNT 35572-78-2 100 130 28 28 29 UG_KG 23 29 0 no MDLs exceed N/A
SB EXPLO 2-Nitrotoluene 88-72-2 100 130 28 28 0.25 UG_KG 23 29 28 all MDLs exceed 2900 0 no MDLs exceed
SB EXPLO 4-Nitrotoluene 99-99-0 120 160 28 28 3.4 UG_KG 42 53 28 all MDLs exceed 24000 0 no MDLs exceed
SB EXPLO Nitrobenzene 98-95-3 100 130 28 28 0.071 UG_KG 16 20 28 all MDLs exceed 4400 0 no MDLs exceed
SB EXPLO RDX 121-82-4 100 130 28 28 0.36 UG_KG 21 26 28 all MDLs exceed 5500 0 no MDLs exceed
SB METAL Arsenic 7440-38-2 0.36 0.64 7 7 0.29 MG_KG 0.11 0.19 0 no MDLs exceed N/A
SB METAL Selenium 7782-49-2 0.34 0.65 62 62 0.26 MG_KG 0.08 0.15 0 no MDLs exceed N/A
SB METAL Thallium 7440-28-0 0.069 0.22 88 6 0.14 MG_KG 0.01 0.02 0 no MDLs exceed N/A
SB PEST/PCB Aldrin 309-00-2 2.2 2.8 30 30 0.84 UG_KG 0.71 0.9 6 some MDLs exceed 29 0 no MDLs exceed
SB PEST/PCB alpha-BHC 319-84-6 2.3 2.9 30 30 0.074 UG_KG 0.74 0.94 30 all MDLs exceed 77 0 no MDLs exceed

METAL: Metals
FMETAL: Filtered Metals

SS: Surface Soil

Notes:
GW: Groundwater
SO: Composite Soil

SB: Subsurface Soil
U-Value: This may be a quantitation limit or a result U-qualified due to blank contamination.
VOA: Volatile Organic Analytes
SVOA: Semivolatile Organic Analytes
PEST/PCB: Pesticides and/or PCBs
EXPLO: Explosives

VEPL-SS15-0H-0509: had high detects for 4,4'-DDE and 4,4'-DDT.
VEPL-SS14P-0H-0509: had detects for 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
VEPL-SS16-0H-0509: had detects for Dieldrin, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
4-Nitrophenol (SVOA) in SS: MDL v. secondary PAL exceedances occurred when a sample had a percent moisture value greater than 17%.

Secondary PAL: For GW, MCLs screening levels or Adjusted Tapwater RSLs (if an MCL does not exist)
Secondary PAL: For SO, RSLs Adjusted Residential Soil
Secondary PAL: For SS, the lesser of Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
Secondary PAL: For SB, RSLs Adjusted Residential Soil
VEW01-SO01-0209: had high detects for 4,4'-DDE, 4,4'-DDD, 4,4'-DDT, Dieldrin, gamma-Chlordane, Dieldrin, and Endrin.
VEW01-SO05-0209: had high detects for Aroclor-1254 and various pesticides.

PAL: For SS, the lesser of RSLs Regional SSLs or Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
PAL: For SB, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
UG_KG: Micrograms per kilogram
MG_KG: Milligrams per kilogram
UG_L: Micrograms per liter
DF: Dilution Factor

FMETAL: Filtered Metals
N/A: The "Iteration 3" comparison was not made because all MDLs were less than the PAL during Iteration 2.
PAL: PALs change over time.  Note that these are current at the time of data use (September, 2009 timeframe) for the draft report.
PAL: For GW, the lesser of Adjusted Tapwater RSLs or MCLs screening levels
PAL: For SO, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
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Table M.0
PAL Exceedances

Matrix Analysis Group Constituent CAS #
Minimum U-

Value
Maximum 
U-Value

Count of 
U-Values

Count of U-
Value v. PAL 
Exceedances

PAL Units
Minimum 

MDL
Maximum 

MDL

Count of MDL 
v. PAL 

Exceedances
Summary

Secondary 
PAL

Count of MDL v. 
Secondary PAL 
Exceedances

Summary Affected Samples

Iteration 1 Iteration 2 Iteration 3

SB PEST/PCB Aroclor-1221 11104-28-2 31 40 41 41 0.14 UG_KG 10 13 41 all MDLs exceed 170 0 no MDLs exceed
SB PEST/PCB Aroclor-1232 11141-16-5 21 26 41 41 0.14 UG_KG 6.9 8.8 41 all MDLs exceed 170 0 no MDLs exceed
SB PEST/PCB Aroclor-1242 53469-21-9 18 22 41 41 3 UG_KG 4 5 41 all MDLs exceed 220 0 no MDLs exceed
SB PEST/PCB Aroclor-1248 12672-29-6 30 38 41 41 3 UG_KG 9.9 13 41 all MDLs exceed 220 0 no MDLs exceed
SB PEST/PCB Aroclor-1254 11097-69-1 22 28 39 39 5.1 UG_KG 7.2 9.2 39 all MDLs exceed 110 0 no MDLs exceed
SB PEST/PCB Aroclor-1260 11096-82-5 18 22 41 41 14 UG_KG 3.4 4.4 0 no MDLs exceed N/A
SB PEST/PCB beta-BHC 319-85-7 2.4 3 30 30 0.26 UG_KG 0.79 1 30 all MDLs exceed 270 0 no MDLs exceed
SB PEST/PCB delta-BHC 319-86-8 3.1 4 30 30 0.26 UG_KG 1 1.3 30 all MDLs exceed 270 0 no MDLs exceed
SB PEST/PCB Dieldrin 60-57-1 3 4 4 4 25 25 0 09 UG KG 0 72 0 92 25 all MDLs exceed 30 0 no MDLs exceedSB PEST/PCB Dieldrin 60-57-1 3.4 4.4 25 25 0.09 UG_KG 0.72 0.92 25 all MDLs exceed 30 0 no MDLs exceed
SB PEST/PCB gamma-BHC (Lindane) 58-89-9 2.3 2.9 30 30 1.4 UG_KG 0.76 0.97 0 no MDLs exceed N/A
SB PEST/PCB Heptachlor epoxide 1024-57-3 2.4 3 30 30 2.1 UG_KG 0.79 1 0 no MDLs exceed N/A
SB SVOA 1,2,4,5-Tetrachlorobenzene 95-94-3 420 580 86 86 28 UG_KG 140 200 86 all MDLs exceed 1800 0 no MDLs exceed
SB SVOA 1,4-Dioxane 123-91-1 180 240 95 95 1.2 UG_KG 1 1.6 39 some MDLs exceed 44000 0 no MDLs exceed
SB SVOA 2,4,6-Trichlorophenol 88-06-2 480 670 86 86 16 UG_KG 160 220 86 all MDLs exceed 6100 0 no MDLs exceed
SB SVOA 2,4-Dichlorophenol 120-83-2 470 650 86 86 180 UG_KG 160 220 13 some MDLs exceed 18000 0 no MDLs exceed
SB SVOA 2,4-Dinitrophenol 51-28-5 1200 1600 83 83 68 UG_KG 390 540 83 all MDLs exceed 12000 0 no MDLs exceed
SB SVOA 2,4-Dinitrotoluene 121-14-2 340 480 86 86 0.2 UG_KG 88 120 86 all MDLs exceed 1600 0 no MDLs exceed
SB SVOA 2,6-Dinitrotoluene 606-20-2 340 480 86 86 34 UG_KG 82 110 86 all MDLs exceed 6100 0 no MDLs exceed
SB SVOA 2-Chlorophenol 95-57-8 510 710 86 86 200 UG_KG 170 240 11 some MDLs exceed 39000 0 no MDLs exceed
SB SVOA 2-Nitroaniline 88-74-4 850 1200 86 86 33 UG_KG 78 110 86 all MDLs exceed 18000 0 no MDLs exceed
SB SVOA 2-Nitrophenol 88-75-5 520 720 86 86 200 UG_KG 170 240 17 some MDLs exceed 39000 0 no MDLs exceed
SB SVOA 3- and 4-Methylphenol m&pCRESOL 580 810 86 86 190 UG_KG 190 270 81 some MDLs exceed 31000 0 no MDLs exceed
SB SVOA 3,3'-Dichlorobenzidine 91-94-1 360 490 86 86 2.3 UG_KG 120 160 86 all MDLs exceed 1100 0 no MDLs exceed
SB SVOA 4,6-Dinitro-2-methylphenol 534-52-1 1000 1500 86 86 5.1 UG_KG 350 490 86 all MDLs exceed 610 0 no MDLs exceed
SB SVOA 4-Chloro-3-methylphenol 59-50-7 520 720 86 86 200 UG_KG 170 240 13 some MDLs exceed 39000 0 no MDLs exceed
SB SVOA 4-Chloroaniline 106-47-8 370 520 86 86 0.12 UG_KG 120 170 86 all MDLs exceed 2400 0 no MDLs exceed
SB SVOA 4-Nitroaniline 100-01-6 850 1200 86 86 1 UG_KG 140 190 86 all MDLs exceed 24000 0 no MDLs exceed
SB SVOA 4-Nitrophenol 100-02-7 960 1300 86 86 0.071 UG_KG 320 450 86 all MDLs exceed 4400 0 no MDLs exceed
SB SVOA Atrazine 1912-24-9 340 480 85 85 2 UG_KG 94 130 85 all MDLs exceed 2100 0 no MDLs exceed
SB SVOA Benzo(a)anthracene 56-55-3 21 27 68 68 14 UG_KG 2 3.2 0 no MDLs exceed N/A
SB SVOA B ( ) 50 32 8 21 29 93 93 15 UG KG 3 1 4 8 0 MDL d N/ASB SVOA Benzo(a)pyrene 50-32-8 21 29 93 93 15 UG_KG 3.1 4.8 0 no MDLs exceed N/A
SB SVOA bis(2-Chloroethoxy)methane 111-91-1 340 480 86 86 23 UG_KG 100 140 86 all MDLs exceed 18000 0 no MDLs exceed
SB SVOA bis(2-Chloroethyl)ether 111-44-4 340 480 85 85 0.0027 UG_KG 84 120 85 all MDLs exceed 190 0 no MDLs exceed
SB SVOA bis(2-Chloroisopropyl)ether 108-60-1 340 480 86 86 0.09 UG_KG 92 130 86 all MDLs exceed 3500 0 no MDLs exceed
SB SVOA Cresols, M & P m&pCRESOL 580 810 86 86 190 UG_KG 190 270 81 some MDLs exceed 31000 0 no MDLs exceed
SB SVOA Dibenz(a,h)anthracene 53-70-3 21 29 93 93 15 UG_KG 1.9 4.4 0 no MDLs exceed N/A
SB SVOA Hexachlorobenzene 118-74-1 100 140 95 95 7 UG_KG 1.9 2.6 0 no MDLs exceed N/A
SB SVOA Hexachlorobutadiene 87-68-3 340 480 86 86 1.9 UG_KG 86 120 86 all MDLs exceed 6100 0 no MDLs exceed
SB SVOA Hexachlorocyclopentadiene 77-47-4 340 480 86 86 180 UG_KG 85 120 0 no MDLs exceed N/A
SB SVOA Hexachloroethane 67-72-1 100 140 95 95 3.2 UG_KG 2 2.9 0 no MDLs exceed N/A
SB SVOA Isophorone 78-59-1 340 480 86 86 22 UG_KG 78 110 86 all MDLs exceed 510000 0 no MDLs exceed
SB SVOA Naphthalene 91-20-3 21 29 95 95 0.55 UG_KG 2.7 3.8 95 all MDLs exceed 3900 0 no MDLs exceed

U-Value: This may be a quantitation limit or a result U-qualified due to blank contamination.
VOA: Volatile Organic Analytes
SVOA: Semivolatile Organic Analytes
PEST/PCB: Pesticides and/or PCBs
EXPLO: Explosives
METAL: Metals

Notes:
GW: Groundwater
SO: Composite Soil
SS: Surface Soil
SB: Subsurface Soil

VEPL-SS14P-0H-0509: had detects for 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.

PAL: PALs change over time.  Note that these are current at the time of data use (September, 2009 timeframe) for the draft report.

VEPL-SS16-0H-0509: had detects for Dieldrin, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
4-Nitrophenol (SVOA) in SS: MDL v. secondary PAL exceedances occurred when a sample had a percent moisture value greater than 17%.

Secondary PAL: For SO, RSLs Adjusted Residential Soil
Secondary PAL: For SS, the lesser of Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
Secondary PAL: For SB, RSLs Adjusted Residential Soil
VEW01-SO01-0209: had high detects for 4,4'-DDE, 4,4'-DDD, 4,4'-DDT, Dieldrin, gamma-Chlordane, Dieldrin, and Endrin.
VEW01-SO05-0209: had high detects for Aroclor-1254 and various pesticides.
VEPL-SS15-0H-0509: had high detects for 4,4'-DDE and 4,4'-DDT.

PAL: For SB, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
UG_KG: Micrograms per kilogram
MG_KG: Milligrams per kilogram
UG_L: Micrograms per liter
DF: Dilution Factor
Secondary PAL: For GW, MCLs screening levels or Adjusted Tapwater RSLs (if an MCL does not exist)

FMETAL: Filtered Metals
N/A: The "Iteration 3" comparison was not made because all MDLs were less than the PAL during Iteration 2.

PAL: For GW, the lesser of Adjusted Tapwater RSLs or MCLs screening levels
PAL: For SO, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
PAL: For SS, the lesser of RSLs Regional SSLs or Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil

METAL: Metals
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Table M.0
PAL Exceedances

Matrix Analysis Group Constituent CAS #
Minimum U-

Value
Maximum 
U-Value

Count of 
U-Values

Count of U-
Value v. PAL 
Exceedances

PAL Units
Minimum 

MDL
Maximum 

MDL

Count of MDL 
v. PAL 

Exceedances
Summary

Secondary 
PAL

Count of MDL v. 
Secondary PAL 
Exceedances

Summary Affected Samples

Iteration 1 Iteration 2 Iteration 3

SB SVOA Nitrobenzene 98-95-3 340 480 85 85 0.071 UG_KG 94 130 85 all MDLs exceed 4400 0 no MDLs exceed
SB SVOA n-Nitroso-di-n-propylamine 621-64-7 340 480 86 86 0.011 UG_KG 86 120 86 all MDLs exceed 69 86 all MDLs exceed all samples where the constituent is ND
SB SVOA n-Nitrosodiphenylamine 86-30-6 680 950 86 86 170 UG_KG 230 320 86 all MDLs exceed 99000 0 no MDLs exceed
SB SVOA Pentachlorophenol 87-86-5 100 140 34 34 7 UG_KG 14 20 34 all MDLs exceed 3000 0 no MDLs exceed
SB VOA 1,1,2,2-Tetrachloroethane 79-34-5 4 7 91 91 0.028 UG_KG 0.8 1 91 all MDLs exceed 590 0 no MDLs exceed
SB VOA 1,1,2-Trichloroethane 79-00-5 4 7 91 91 1.7 UG_KG 1 3 81 some MDLs exceed 1100 0 no MDLs exceed
SB VOA 1,1-Dichloroethane 75-34-3 5 8 91 91 0.7 UG_KG 1 3 91 all MDLs exceed 3400 0 no MDLs exceed
SB VOA 1,1-Dichloroethene 75-35-4 4 7 91 91 2.6 UG_KG 1 2 0 no MDLs exceed N/A
SB VOA 1 2-Dibromo-3-chloropropane 96-12-8 5 10 91 91 0 092 UG KG 2 3 91 all MDLs exceed 5 6 0 no MDLs exceedSB VOA 1,2-Dibromo-3-chloropropane 96-12-8 5 10 91 91 0.092 UG_KG 2 3 91 all MDLs exceed 5.6 0 no MDLs exceed
SB VOA 1,2-Dibromoethane 106-93-4 5 8 91 91 0.015 UG_KG 1 2 91 all MDLs exceed 34 0 no MDLs exceed
SB VOA 1,2-Dichloroethane 107-06-2 4 7 91 91 1.5 UG_KG 1 2 37 some MDLs exceed 450 0 no MDLs exceed
SB VOA 1,2-Dichloropropane 78-87-5 4 7 91 91 1.7 UG_KG 1 2 79 some MDLs exceed 930 0 no MDLs exceed
SB VOA Benzene 71-43-2 4 7 100 100 2.8 UG_KG 1 2 0 no MDLs exceed N/A
SB VOA Bromodichloromethane 75-27-4 4 7 91 91 0.033 UG_KG 1 2 91 all MDLs exceed 280 0 no MDLs exceed
SB VOA Bromoform 75-25-2 4 7 91 91 2.3 UG_KG 0.9 2 0 no MDLs exceed N/A
SB VOA Bromomethane 74-83-9 8 14 91 91 2.2 UG_KG 2 3 26 some MDLs exceed 790 0 no MDLs exceed
SB VOA Carbon tetrachloride 56-23-5 4 7 91 91 2 UG_KG 1 2 0 no MDLs exceed N/A
SB VOA Chloroform 67-66-3 5 8 91 91 0.055 UG_KG 1 2 91 all MDLs exceed 300 0 no MDLs exceed
SB VOA cis-1,3-Dichloropropene 10061-01-5 4 7 91 91 0.16 UG_KG 1 2 91 all MDLs exceed 1700 0 no MDLs exceed
SB VOA Dibromochloromethane 124-48-1 4 7 91 91 0.04 UG_KG 1 2 91 all MDLs exceed 700 0 no MDLs exceed
SB VOA Methylene chloride 75-09-2 20 36 91 91 1.3 UG_KG 2 4 91 all MDLs exceed 11000 0 no MDLs exceed
SB VOA Methyl-tert-butyl ether (MTBE) 1634-04-4 7 13 100 100 2.7 UG_KG 2 4 92 some MDLs exceed 39000 0 no MDLs exceed
SB VOA Tetrachloroethene 127-18-4 5 8 91 91 2.4 UG_KG 1 3 1 some MDLs exceed 570 0 no MDLs exceed
SB VOA trans-1,3-Dichloropropene 10061-02-6 5 10 91 91 0.16 UG_KG 2 3 91 all MDLs exceed 1700 0 no MDLs exceed
SB VOA Trichloroethene 79-01-6 5 8 91 91 1.9 UG_KG 1 2 89 some MDLs exceed 2800 0 no MDLs exceed
SB VOA Vinyl chloride 75-01-4 8 14 91 91 0.7 UG_KG 1 2 91 all MDLs exceed 60 0 no MDLs exceed
SO EXPLO 1,3-Dinitrobenzene 99-65-0 110 130 23 23 2.3 UG_KG 14 17 23 all MDLs exceed 610 0 no MDLs exceed
SO EXPLO 2,4,6-Trinitrotoluene 118-96-7 110 130 23 23 8.7 UG_KG 12 14 23 all MDLs exceed 3600 0 no MDLs exceed
SO EXPLO 2,4-Dinitrotoluene 121-14-2 110 130 23 23 0.2 UG_KG 15 18 23 all MDLs exceed 1600 0 no MDLs exceed
SO EXPLO 2,6-Dinitrotoluene 606-20-2 110 130 23 23 34 UG_KG 16 20 0 no MDLs exceed N/A
SO EXPLO 2 AM DNT 35572 78 2 110 130 23 23 29 UG KG 23 29 0 MDL d N/ASO EXPLO 2-AM-DNT 35572-78-2 110 130 23 23 29 UG_KG 23 29 0 no MDLs exceed N/A
SO EXPLO 2-Nitrotoluene 88-72-2 110 130 23 23 0.25 UG_KG 2.3 29 23 all MDLs exceed 2900 0 no MDLs exceed
SO EXPLO 4-Nitrotoluene 99-99-0 130 160 23 23 3.4 UG_KG 42 52 23 all MDLs exceed 24000 0 no MDLs exceed
SO EXPLO Nitrobenzene 98-95-3 110 130 23 23 0.071 UG_KG 16 20 23 all MDLs exceed 4400 0 no MDLs exceed
SO EXPLO RDX 121-82-4 110 130 23 23 0.36 UG_KG 21 26 23 all MDLs exceed 5500 0 no MDLs exceed
SO METAL Selenium 7782-49-2 0.43 0.91 7 7 0.26 MG_KG 0.1 0.21 0 no MDLs exceed N/A
SO METAL Thallium 7440-28-0 0.076 0.18 21 1 0.14 MG_KG 0.01 0.03 0 no MDLs exceed N/A
SO PEST/PCB Aldrin 309-00-2 2.2 1300 23 23 0.84 UG_KG 0.72 420 8 some MDLs exceed 29 1 some MDLs exceed VEW01-SO01-0209 (DF = 500X)
SO PEST/PCB alpha-BHC 319-84-6 2.3 1300 23 23 0.074 UG_KG 0.76 430 23 all MDLs exceed 77 1 some MDLs exceed VEW01-SO01-0209 (DF = 500X)
SO PEST/PCB alpha-Chlordane 5103-71-9 3 1700 21 1 350 UG_KG 0.97 560 1 some MDLs exceed 1600 0 no MDLs exceed
SO PEST/PCB Aroclor-1016 12674-11-2 18 1800 23 1 52 UG_KG 5.5 570 1 some MDLs exceed 390 1 some MDLs exceed VEW01-SO05-0209 (DF = 100X)
SO PEST/PCB Aroclor-1221 11104-28-2 32 3300 23 23 0.14 UG_KG 10 1100 23 all MDLs exceed 170 1 some MDLs exceed VEW01-SO05-0209 (DF = 100X)
SO PEST/PCB Aroclor-1232 11141-16-5 21 2200 23 23 0.14 UG_KG 7 720 23 all MDLs exceed 170 1 some MDLs exceed VEW01-SO05-0209 (DF = 100X)
SO PEST/PCB Aroclor-1242 53469-21-9 18 1800 23 23 3 UG_KG 4 420 23 all MDLs exceed 220 1 some MDLs exceed VEW01-SO05-0209 (DF = 100X)
SO PEST/PCB Aroclor-1248 12672-29-6 31 3200 23 23 3 UG_KG 10 1000 23 all MDLs exceed 220 1 some MDLs exceed VEW01-SO05-0209 (DF = 100X)
SO PEST/PCB Aroclor-1254 11097-69-1 22 28 22 22 5.1 UG_KG 7.3 9.1 22 all MDLs exceed 110 0 no MDLs exceed
Notes:

GW: Groundwater
SO: Composite Soil
SS: Surface Soil
SB: Subsurface Soil
U-Value: This may be a quantitation limit or a result U-qualified due to blank contamination.
VOA V l til O i A l t

PAL: PALs change over time.  Note that these are current at the time of data use (September, 2009 timeframe) for the draft report.

4-Nitrophenol (SVOA) in SS: MDL v. secondary PAL exceedances occurred when a sample had a percent moisture value greater than 17%.

VOA: Volatile Organic Analytes
SVOA: Semivolatile Organic Analytes
PEST/PCB: Pesticides and/or PCBs
EXPLO: Explosives

Secondary PAL: For GW, MCLs screening levels or Adjusted Tapwater RSLs (if an MCL does not exist)

VEPL-SS15-0H-0509: had high detects for 4,4'-DDE and 4,4'-DDT.
VEPL-SS14P-0H-0509: had detects for 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
VEPL-SS16-0H-0509: had detects for Dieldrin, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.

Secondary PAL: For SO, RSLs Adjusted Residential Soil
Secondary PAL: For SS, the lesser of Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
Secondary PAL: For SB, RSLs Adjusted Residential Soil
VEW01-SO01-0209: had high detects for 4,4'-DDE, 4,4'-DDD, 4,4'-DDT, Dieldrin, gamma-Chlordane, Dieldrin, and Endrin.
VEW01-SO05-0209: had high detects for Aroclor-1254 and various pesticides.

PAL: For SS, the lesser of RSLs Regional SSLs or Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
PAL: For SB, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
UG_KG: Micrograms per kilogram
MG_KG: Milligrams per kilogram
UG_L: Micrograms per liter
DF: Dilution Factor

METAL: Metals
FMETAL: Filtered Metals
N/A: The "Iteration 3" comparison was not made because all MDLs were less than the PAL during Iteration 2.

PAL: For GW, the lesser of Adjusted Tapwater RSLs or MCLs screening levels
PAL: For SO, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
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Table M.0
PAL Exceedances

Matrix Analysis Group Constituent CAS #
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Value
Maximum 
U-Value

Count of 
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Count of U-
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Exceedances

PAL Units
Minimum 

MDL
Maximum 

MDL

Count of MDL 
v. PAL 

Exceedances
Summary

Secondary 
PAL

Count of MDL v. 
Secondary PAL 
Exceedances

Summary Affected Samples

Iteration 1 Iteration 2 Iteration 3

SO PEST/PCB Aroclor-1260 11096-82-5 18 1800 23 23 14 UG_KG 3.5 360 1 some MDLs exceed 220 1 some MDLs exceed VEW01-SO05-0209 (DF = 100X)
SO PEST/PCB beta-BHC 319-85-7 2.4 1400 23 23 0.26 UG_KG 0.81 460 23 all MDLs exceed 270 1 some MDLs exceed VEW01-SO01-0209 (DF = 500X)
SO PEST/PCB delta-BHC 319-86-8 3.2 1800 23 23 0.26 UG_KG 1 590 23 all MDLs exceed 270 1 some MDLs exceed VEW01-SO01-0209 (DF = 500X)
SO PEST/PCB Dieldrin 60-57-1 3.5 19 12 12 0.09 UG_KG 0.73 3.9 12 all MDLs exceed 30 0 no MDLs exceed
SO PEST/PCB Endrin aldehyde 7421-93-4 3.5 2000 22 1 43 UG_KG 0.97 560 1 some MDLs exceed 1800 0 no MDLs exceed
SO PEST/PCB Endrin ketone 53494-70-5 3.5 2000 23 1 43 UG_KG 0.82 470 1 some MDLs exceed 1800 0 no MDLs exceed
SO PEST/PCB gamma-BHC (Lindane) 58-89-9 2.3 1300 23 23 1.4 UG_KG 0.78 450 5 some MDLs exceed 520 0 no MDLs exceed
SO PEST/PCB Heptachlor 76-44-8 2.6 1500 23 1 42 UG_KG 0.87 500 1 some MDLs exceed 110 1 some MDLs exceed VEW01-SO01-0209 (DF = 500X)
SO PEST/PCB Heptachlor epoxide 1024-57-3 2 4 1400 23 23 2 1 UG KG 0 81 460 3 some MDLs exceed 53 1 some MDLs exceed VEW01-SO01-0209 (DF = 500X)SO PEST/PCB Heptachlor epoxide 1024-57-3 2.4 1400 23 23 2.1 UG_KG 0.81 460 3 some MDLs exceed 53 1 some MDLs exceed VEW01-SO01-0209 (DF = 500X)
SO PEST/PCB Methoxychlor 72-43-5 18 10000 22 1 3400 UG_KG 0.96 550 0 no MDLs exceed N/A
SO PEST/PCB Toxaphene 8001-35-2 70 40000 23 2 440 UG_KG 23 13000 1 some MDLs exceed 440 1 some MDLs exceed VEW01-SO01-0209 (DF = 500X)
SO SVOA 1,2,4,5-Tetrachlorobenzene 95-94-3 430 530 23 23 28 UG_KG 140 180 23 all MDLs exceed 1800 0 no MDLs exceed
SO SVOA 1,4-Dioxane 123-91-1 180 220 23 23 1.2 UG_KG 1.2 1.4 7 some MDLs exceed 44000 0 no MDLs exceed
SO SVOA 2,4,6-Trichlorophenol 88-06-2 490 610 23 23 16 UG_KG 160 200 23 all MDLs exceed 6100 0 no MDLs exceed
SO SVOA 2,4-Dichlorophenol 120-83-2 480 590 23 23 180 UG_KG 160 200 4 some MDLs exceed 18000 0 no MDLs exceed
SO SVOA 2,4-Dinitrophenol 51-28-5 1200 1500 20 20 68 UG_KG 400 500 20 all MDLs exceed 12000 0 no MDLs exceed
SO SVOA 2,4-Dinitrotoluene 121-14-2 350 430 23 23 0.2 UG_KG 90 110 23 all MDLs exceed 1600 0 no MDLs exceed
SO SVOA 2,6-Dinitrotoluene 606-20-2 350 430 23 23 34 UG_KG 84 100 23 all MDLs exceed 6100 0 no MDLs exceed
SO SVOA 2-Chlorophenol 95-57-8 520 650 23 23 200 UG_KG 170 220 3 some MDLs exceed 39000 0 no MDLs exceed
SO SVOA 2-Nitroaniline 88-74-4 870 1100 23 23 33 UG_KG 80 99 23 all MDLs exceed 18000 0 no MDLs exceed
SO SVOA 2-Nitrophenol 88-75-5 530 660 23 23 200 UG_KG 180 220 4 some MDLs exceed 39000 0 no MDLs exceed
SO SVOA 3- and 4-Methylphenol m&pCRESOL 600 740 23 23 190 UG_KG 200 240 23 all MDLs exceed 31000 0 no MDLs exceed
SO SVOA 3,3'-Dichlorobenzidine 91-94-1 360 450 23 23 2.3 UG_KG 120 150 23 all MDLs exceed 1100 0 no MDLs exceed
SO SVOA 4,6-Dinitro-2-methylphenol 534-52-1 1100 1300 23 23 5.1 UG_KG 360 440 23 all MDLs exceed 610 0 no MDLs exceed
SO SVOA 4-Chloro-3-methylphenol 59-50-7 530 650 23 23 200 UG_KG 180 220 4 some MDLs exceed 39000 0 no MDLs exceed
SO SVOA 4-Chloroaniline 106-47-8 380 470 23 23 0.12 UG_KG 130 160 23 all MDLs exceed 2400 0 no MDLs exceed
SO SVOA 4-Nitroaniline 100-01-6 870 1100 23 23 1 UG_KG 140 180 23 all MDLs exceed 24000 0 no MDLs exceed
SO SVOA 4-Nitrophenol 100-02-7 990 1200 23 23 0.071 UG_KG 330 410 23 all MDLs exceed 4400 0 no MDLs exceed
SO SVOA Atrazine 1912-24-9 350 430 23 23 2 UG_KG 97 120 23 all MDLs exceed 2100 0 no MDLs exceed
SO SVOA Benzo(a)anthracene 56-55-3 21 26 11 11 14 UG_KG 2 2.5 0 no MDLs exceed N/A
SO SVOA B ( ) 50 32 8 21 26 23 23 15 UG KG 3 5 4 3 0 MDL d N/ASO SVOA Benzo(a)pyrene 50-32-8 21 26 23 23 15 UG_KG 3.5 4.3 0 no MDLs exceed N/A
SO SVOA bis(2-Chloroethoxy)methane 111-91-1 350 430 23 23 23 UG_KG 100 130 23 all MDLs exceed 18000 0 no MDLs exceed
SO SVOA bis(2-Chloroethyl)ether 111-44-4 350 430 23 23 0.0027 UG_KG 86 110 23 all MDLs exceed 190 0 no MDLs exceed
SO SVOA bis(2-Chloroisopropyl)ether 108-60-1 350 430 23 23 0.09 UG_KG 95 120 23 all MDLs exceed 3500 0 no MDLs exceed
SO SVOA CRESOLS, M & P m&pCRESOL 600 740 23 23 190 UG_KG 200 240 23 all MDLs exceed 31000 0 no MDLs exceed
SO SVOA Dibenz(a,h)anthracene 53-70-3 21 26 23 23 15 UG_KG 1.9 2.4 0 no MDLs exceed N/A
SO SVOA Hexachlorobenzene 118-74-1 110 130 23 23 7 UG_KG 1.9 2.4 0 no MDLs exceed N/A
SO SVOA Hexachlorobutadiene 87-68-3 350 430 23 23 1.9 UG_KG 88 110 23 all MDLs exceed 6100 0 no MDLs exceed
SO SVOA Hexachlorocyclopentadiene 77-47-4 350 430 23 23 180 UG_KG 87 110 0 no MDLs exceed N/A
SO SVOA Hexachloroethane 67-72-1 110 130 23 23 3.2 UG_KG 2.1 2.6 0 no MDLs exceed N/A
SO SVOA Isophorone 78-59-1 350 430 23 23 22 UG_KG 80 99 23 all MDLs exceed 510000 0 no MDLs exceed
SO SVOA Naphthalene 91-20-3 21 26 23 23 0.55 UG_KG 2.8 3.4 23 all MDLs exceed 3900 0 no MDLs exceed
Notes:

GW: Groundwater
SO: Composite Soil
SS: Surface Soil
SB: Subsurface Soil
U-Value: This may be a quantitation limit or a result U-qualified due to blank contamination.
VOA: Volatile Organic Analytes
SVOA: Semivolatile Organic Analytes
PEST/PCB: Pesticides and/or PCBs
EXPLO: Explosives
METAL: Metals

PAL: PALs change over time.  Note that these are current at the time of data use (September, 2009 timeframe) for the draft report.

UG_KG: Micrograms per kilogram

4-Nitrophenol (SVOA) in SS: MDL v. secondary PAL exceedances occurred when a sample had a percent moisture value greater than 17%.

VEPL-SS14P-0H-0509: had detects for 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
VEPL-SS16-0H-0509: had detects for Dieldrin, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.

Secondary PAL: For SO, RSLs Adjusted Residential Soil
Secondary PAL: For SS, the lesser of Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
Secondary PAL: For SB, RSLs Adjusted Residential Soil
VEW01-SO01-0209: had high detects for 4,4'-DDE, 4,4'-DDD, 4,4'-DDT, Dieldrin, gamma-Chlordane, Dieldrin, and Endrin.
VEW01-SO05-0209: had high detects for Aroclor-1254 and various pesticides.
VEPL-SS15-0H-0509: had high detects for 4,4'-DDE and 4,4'-DDT.

PAL: For SB, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil

MG_KG: Milligrams per kilogram
UG_L: Micrograms per liter
DF: Dilution Factor
Secondary PAL: For GW, MCLs screening levels or Adjusted Tapwater RSLs (if an MCL does not exist)

FMETAL: Filtered Metals
N/A: The "Iteration 3" comparison was not made because all MDLs were less than the PAL during Iteration 2.

PAL: For GW, the lesser of Adjusted Tapwater RSLs or MCLs screening levels
PAL: For SO, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
PAL: For SS, the lesser of RSLs Regional SSLs or Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil

METAL: Metals
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Table M.0
PAL Exceedances

Matrix Analysis Group Constituent CAS #
Minimum U-

Value
Maximum 
U-Value

Count of 
U-Values

Count of U-
Value v. PAL 
Exceedances

PAL Units
Minimum 

MDL
Maximum 

MDL

Count of MDL 
v. PAL 

Exceedances
Summary

Secondary 
PAL

Count of MDL v. 
Secondary PAL 
Exceedances

Summary Affected Samples

Iteration 1 Iteration 2 Iteration 3

SO SVOA Nitrobenzene 98-95-3 350 430 23 23 0.071 UG_KG 97 120 23 all MDLs exceed 4400 0 no MDLs exceed
SO SVOA n-Nitroso-di-n-propylamine 621-64-7 350 430 23 23 0.011 UG_KG 88 110 23 all MDLs exceed 69 23 all MDLs exceed all samples where the constituent is ND
SO SVOA n-Nitrosodiphenylamine 86-30-6 700 860 23 23 170 UG_KG 230 290 23 all MDLs exceed 99000 0 no MDLs exceed
SO SVOA Pentachlorophenol 87-86-5 110 120 8 8 7 UG_KG 14 17 8 all MDLs exceed 3000 0 no MDLs exceed
SO VOA 1,1,1-Trichloroethane 71-55-6 330 430 22 22 72 UG_KG 100 130 22 all MDLs exceed 680000 0 no MDLs exceed
SO VOA 1,1,2,2-Tetrachloroethane 79-34-5 270 360 22 22 0.028 UG_KG 58 77 22 all MDLs exceed 590 0 no MDLs exceed
SO VOA 1,1,2-Trichloroethane 79-00-5 270 360 22 22 1.7 UG_KG 83 110 22 all MDLs exceed 1100 0 no MDLs exceed
SO VOA 1,1-Dichloroethane 75-34-3 330 430 22 22 0.7 UG_KG 100 130 22 all MDLs exceed 3400 0 no MDLs exceed
SO VOA 1 1-Dichloroethene 75-35-4 270 360 22 22 2 6 UG KG 83 110 22 all MDLs exceed 25000 0 no MDLs exceedSO VOA 1,1-Dichloroethene 75-35-4 270 360 22 22 2.6 UG_KG 83 110 22 all MDLs exceed 25000 0 no MDLs exceed
SO VOA 1,2,4-Trichlorobenzene 120-82-1 270 360 22 22 110 UG_KG 75 100 0 no MDLs exceed N/A
SO VOA 1,2-Dibromo-3-chloropropane 96-12-8 380 510 22 22 0.092 UG_KG 110 150 22 all MDLs exceed 5.6 22 all MDLs exceed all samples where the constituent is ND; the composite 

sampling approach was considered acceptable because the 
sampling procedure facilitates a more representative 

characterization of the vertical waste profile and the QL 
would be only slightly above the adjusted residential RSL. 

SO VOA 1,2-Dibromoethane 106-93-4 330 430 22 22 0.015 UG_KG 95 120 22 all MDLs exceed 34 22 all MDLs exceed all samples where the constituent is ND
SO VOA 1,2-Dichloroethane 107-06-2 270 360 22 22 1.5 UG_KG 74 99 22 all MDLs exceed 450 0 no MDLs exceed
SO VOA 1,2-Dichloropropane 78-87-5 270 360 22 22 1.7 UG_KG 89 120 22 all MDLs exceed 930 0 no MDLs exceed
SO VOA 1,4-Dichlorobenzene 106-46-7 270 360 22 22 81 UG_KG 77 100 21 some MDLs exceed 2600 0 no MDLs exceed
SO VOA 2-Butanone 78-93-3 1600 2100 22 22 1500 UG_KG 520 690 0 no MDLs exceed N/A
SO VOA 2-Hexanone 591-78-6 1400 1800 22 22 440 UG_KG 430 580 21 some MDLs exceed 20600 0 no MDLs exceed
SO VOA 4-Methyl-2-pentanone 108-10-1 1600 2100 22 22 440 UG_KG 510 680 22 all MDLs exceed 530000 0 no MDLs exceed
SO VOA Benzene 71-43-2 270 360 22 22 2.8 UG_KG 83 110 22 all MDLs exceed 1100 0 no MDLs exceed
SO VOA Bromodichloromethane 75-27-4 270 360 22 22 0.033 UG_KG 89 120 22 all MDLs exceed 280 0 no MDLs exceed
SO VOA Bromoform 75-25-2 270 360 22 22 2.3 UG_KG 63 84 22 all MDLs exceed 61000 0 no MDLs exceed
SO VOA Bromomethane 74-83-9 540 720 22 22 2.2 UG_KG 120 160 22 all MDLs exceed 790 0 no MDLs exceed
SO VOA Carbon disulfide 75-15-0 330 430 22 22 270 UG_KG 100 140 0 no MDLs exceed N/A
SO VOA Carbon tetrachloride 56-23-5 270 360 22 22 2 UG_KG 78 100 22 all MDLs exceed 250 0 no MDLs exceed
SO VOA Chlorobenzene 108-90-7 270 360 22 22 75 UG_KG 82 110 22 all MDLs exceed 31000 0 no MDLs exceed
SO VOA Chloroform 67 66 3 330 430 22 22 0 055 UG KG 98 130 22 all MDLs exceed 300 0 no MDLs exceedSO VOA Chloroform 67-66-3 330 430 22 22 0.055 UG_KG 98 130 22 all MDLs exceed 300 0 no MDLs exceed
SO VOA Chloromethane 74-87-3 540 720 22 22 49 UG_KG 100 140 22 all MDLs exceed 12000 0 no MDLs exceed
SO VOA cis-1,2-Dichloroethene 156-59-2 380 510 22 22 21 UG_KG 110 140 22 all MDLs exceed 78000 0 no MDLs exceed
SO VOA cis-1,3-Dichloropropene 10061-01-5 270 360 22 22 0.16 UG_KG 87 120 22 all MDLs exceed 1700 0 no MDLs exceed
SO VOA Dibromochloromethane 124-48-1 270 360 22 22 0.04 UG_KG 83 110 22 all MDLs exceed 700 0 no MDLs exceed
SO VOA Dichlorodifluoromethane (Freon-12) 75-71-8 540 720 22 15 610 UG_KG 67 90 0 no MDLs exceed N/A
SO VOA Methylene chloride 75-09-2 1400 1800 22 22 1.3 UG_KG 150 200 22 all MDLs exceed 11000 0 no MDLs exceed
SO VOA Methyl-tert-butyl ether (MTBE) 1634-04-4 490 650 22 22 2.7 UG_KG 160 210 22 all MDLs exceed 39000 0 no MDLs exceed
SO VOA Styrene 100-42-5 270 360 22 22 120 UG_KG 65 86 0 no MDLs exceed N/A
SO VOA Tetrachloroethene 127-18-4 330 430 22 22 2.4 UG_KG 100 140 22 all MDLs exceed 570 0 no MDLs exceed
SO VOA trans-1,2-Dichloroethene 156-60-5 380 510 22 22 32 UG_KG 110 150 22 all MDLs exceed 11000 0 no MDLs exceed
Notes:

GW: Groundwater

PEST/PCB: Pesticides and/or PCBs
EXPLO: Explosives
METAL: Metals
FMETAL: Filtered Metals

SO: Composite Soil
SS: Surface Soil
SB: Subsurface Soil
U-Value: This may be a quantitation limit or a result U-qualified due to blank contamination.
VOA: Volatile Organic Analytes
SVOA: Semivolatile Organic Analytes

PAL: PALs change over time.  Note that these are current at the time of data use (September, 2009 timeframe) for the draft report.

PAL: For SO, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil

4-Nitrophenol (SVOA) in SS: MDL v. secondary PAL exceedances occurred when a sample had a percent moisture value greater than 17%.

VEW01-SO01-0209: had high detects for 4,4'-DDE, 4,4'-DDD, 4,4'-DDT, Dieldrin, gamma-Chlordane, Dieldrin, and Endrin.
VEW01-SO05-0209: had high detects for Aroclor-1254 and various pesticides.
VEPL-SS15-0H-0509: had high detects for 4,4'-DDE and 4,4'-DDT.
VEPL-SS14P-0H-0509: had detects for 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
VEPL-SS16-0H-0509: had detects for Dieldrin, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.

UG_L: Micrograms per liter
DF: Dilution Factor
Secondary PAL: For GW, MCLs screening levels or Adjusted Tapwater RSLs (if an MCL does not exist)
Secondary PAL: For SO, RSLs Adjusted Residential Soil
Secondary PAL: For SS, the lesser of Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
Secondary PAL: For SB, RSLs Adjusted Residential Soil

PAL: For GW, the lesser of Adjusted Tapwater RSLs or MCLs screening levels

PAL: For SS, the lesser of RSLs Regional SSLs or Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
PAL: For SB, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
UG_KG: Micrograms per kilogram
MG_KG: Milligrams per kilogram

FMETAL: Filtered Metals
N/A: The "Iteration 3" comparison was not made because all MDLs were less than the PAL during Iteration 2.
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Table M.0
PAL Exceedances

Matrix Analysis Group Constituent CAS #
Minimum U-

Value
Maximum 
U-Value

Count of 
U-Values

Count of U-
Value v. PAL 
Exceedances

PAL Units
Minimum 

MDL
Maximum 

MDL

Count of MDL 
v. PAL 

Exceedances
Summary

Secondary 
PAL

Count of MDL v. 
Secondary PAL 
Exceedances

Summary Affected Samples

Iteration 1 Iteration 2 Iteration 3

SO VOA trans-1,3-Dichloropropene 10061-02-6 380 510 22 22 0.16 UG_KG 120 160 22 all MDLs exceed 1700 0 no MDLs exceed
SO VOA Trichloroethene 79-01-6 330 430 22 22 1.9 UG_KG 93 120 22 all MDLs exceed 2800 0 no MDLs exceed
SO VOA Vinyl chloride 75-01-4 540 720 22 22 0.7 UG_KG 78 100 22 all MDLs exceed 60 22 all MDLs exceed all samples where the constituent is ND; the composite 

sampling approach was considered acceptable because the 
sampling procedure facilitates a more representative 

characterization of the vertical waste profile and the QL 
would be only slightly above the adjusted residential RSL. 

SS EXPLO 1,3-Dinitrobenzene 99-65-0 100 140 8 8 2.3 UG KG 14 18 8 all MDLs exceed 610 0 no MDLs exceedSS EXPLO 1,3 Dinitrobenzene 99 65 0 100 140 8 8 2.3 UG_KG 14 18 8 all MDLs exceed 610 0 no MDLs exceed
SS EXPLO 2,4,6-Trinitrotoluene 118-96-7 100 140 8 8 8.7 UG_KG 12 15 8 all MDLs exceed 3600 0 no MDLs exceed
SS EXPLO 2,4-Dinitrotoluene 121-14-2 100 140 8 8 0.2 UG_KG 15 19 8 all MDLs exceed 1600 0 no MDLs exceed
SS EXPLO 2,6-Dinitrotoluene 606-20-2 100 140 8 8 34 UG_KG 16 21 0 no MDLs exceed N/A
SS EXPLO 2-AM-DNT 35572-78-2 100 140 8 8 29 UG_KG 23 30 1 some MDLs exceed 15000 0 no MDLs exceed
SS EXPLO 2-Nitrotoluene 88-72-2 100 140 8 8 0.25 UG_KG 21 30 8 all MDLs exceed 2900 0 no MDLs exceed
SS EXPLO 4-Nitrotoluene 99-99-0 120 170 8 8 3.4 UG_KG 42 55 8 all MDLs exceed 24000 0 no MDLs exceed
SS EXPLO Nitrobenzene 98-95-3 100 140 8 8 0.071 UG_KG 16 21 8 all MDLs exceed 2260 0 no MDLs exceed
SS EXPLO RDX 121-82-4 100 140 8 8 0.36 UG_KG 21 28 8 all MDLs exceed 5500 0 no MDLs exceed
SS METAL Arsenic 7440-38-2 0.5 0.52 2 2 0.29 MG_KG 0.15 0.15 0 no MDLs exceed N/A
SS METAL Selenium 7782-49-2 0.33 0.67 46 46 0.26 MG_KG 0.09 0.15 0 no MDLs exceed N/A
SS METAL Thallium 7440-28-0 0.061 0.22 93 5 0.14 MG_KG 0.01 0.02 0 no MDLs exceed N/A
SS PEST/PCB Aldrin 309-00-2 2.1 210 22 22 0.84 UG_KG 0.69 69 8 some MDLs exceed 3.63 1 some MDLs exceed VEPL-SS15-0H-0509 (DF = 100X)
SS PEST/PCB alpha-BHC 319-84-6 2.2 220 22 22 0.074 UG_KG 0.72 72 22 all MDLs exceed 77 0 no MDLs exceed
SS PEST/PCB alpha-Chlordane 5103-71-9 2.9 280 20 3 11 UG_KG 0.93 92 1 some MDLs exceed 11 1 some MDLs exceed VEPL-SS15-0H-0509 (DF = 100X)
SS PEST/PCB Aroclor-1221 11104-28-2 31 42 24 24 0.14 UG_KG 10 14 24 all MDLs exceed 170 0 no MDLs exceed
SS PEST/PCB Aroclor-1232 11141-16-5 21 28 24 24 0.14 UG_KG 6.9 9.2 24 all MDLs exceed 170 0 no MDLs exceed
SS PEST/PCB Aroclor-1242 53469-21-9 18 24 24 24 3 UG_KG 4 5.3 24 all MDLs exceed 220 0 no MDLs exceed
SS PEST/PCB Aroclor-1248 12672-29-6 30 41 24 24 3 UG_KG 9.9 13 24 all MDLs exceed 220 0 no MDLs exceed
SS PEST/PCB Aroclor-1254 11097-69-1 22 29 24 24 5.1 UG_KG 7.2 9.7 24 all MDLs exceed 110 0 no MDLs exceed
SS PEST/PCB Aroclor-1260 11096-82-5 18 24 23 23 14 UG_KG 3.4 4.6 0 no MDLs exceed N/A
SS PEST/PCB beta-BHC 319-85-7 2.4 230 22 22 0.26 UG_KG 0.78 77 22 all MDLs exceed 270 0 no MDLs exceed
SS PEST/PCB delta-BHC 319-86-8 3 1 300 22 22 0 26 UG KG 0 99 98 22 all MDLs exceed 226 0 no MDLs exceedSS PEST/PCB delta-BHC 319-86-8 3.1 300 22 22 0.26 UG_KG 0.99 98 22 all MDLs exceed 226 0 no MDLs exceed
SS PEST/PCB Dieldrin 60-57-1 3.4 17 13 13 0.09 UG_KG 0.71 3.5 13 all MDLs exceed 10.5 0 no MDLs exceed
SS PEST/PCB Endosulfan I 959-98-8 2.2 220 21 3 6.32 UG_KG 0.74 73 1 some MDLs exceed 6.32 1 some MDLs exceed VEPL-SS15-0H-0509 (DF = 100X)
SS PEST/PCB Endosulfan II 33213-65-9 3.4 330 22 3 6.32 UG_KG 0.7 70 1 some MDLs exceed 6.32 1 some MDLs exceed VEPL-SS15-0H-0509 (DF = 100X)
SS PEST/PCB Endosulfan sulfate 1031-07-8 3.4 330 21 3 6.32 UG_KG 0.82 81 1 some MDLs exceed 6.32 1 some MDLs exceed VEPL-SS15-0H-0509 (DF = 100X)
SS PEST/PCB Endrin 72-20-8 3.4 330 22 22 1.95 UG_KG 0.79 78 3 some MDLs exceed 1.95 3 some MDLs exceed VEPL-SS14P-0H-0509 (DF = 5X), VEPL-SS15-0H-0509 

(DF = 100X), and VEPL-SS16-0H-0509 (DF = 5X)

Notes:
GW: Groundwater
SO: Composite Soil
SS: Surface Soil
SB: Subsurface Soil
U-Value: This may be a quantitation limit or a result U-qualified due to blank contamination.
VOA: Volatile Organic Analytes
SVOA: Semivolatile Organic Analytes
PEST/PCB: Pesticides and/or PCBs
EXPLO: Explosives
METAL: Metals
FMETAL: Filtered Metals
N/A: The "Iteration 3" comparison was not made because all MDLs were less than the PAL during Iteration 2.
PAL: PALs change over time.  Note that these are current at the time of data use (September, 2009 timeframe) for the draft report.
PAL: For GW, the lesser of Adjusted Tapwater RSLs or MCLs screening levels
PAL: For SO the lesser of RSLs Regional SSLs or RSLs Adjusted Residential SoilPAL: For SO, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
PAL: For SS, the lesser of RSLs Regional SSLs or Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
PAL: For SB, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
UG_KG: Micrograms per kilogram
MG_KG: Milligrams per kilogram
UG_L: Micrograms per liter
DF: Dilution Factor
Secondary PAL: For GW, MCLs screening levels or Adjusted Tapwater RSLs (if an MCL does not exist)
Secondary PAL: For SO, RSLs Adjusted Residential Soil
Secondary PAL: For SS, the lesser of Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
Secondary PAL: For SB, RSLs Adjusted Residential Soil
VEW01-SO01-0209: had high detects for 4,4'-DDE, 4,4'-DDD, 4,4'-DDT, Dieldrin, gamma-Chlordane, Dieldrin, and Endrin.
VEW01-SO05-0209: had high detects for Aroclor-1254 and various pesticides.
VEPL-SS15-0H-0509: had high detects for 4,4'-DDE and 4,4'-DDT.
VEPL-SS14P-0H-0509: had detects for 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
VEPL-SS16-0H-0509: had detects for Dieldrin, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
4-Nitrophenol (SVOA) in SS: MDL v. secondary PAL exceedances occurred when a sample had a percent moisture value greater than 17%.
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Table M.0
PAL Exceedances

Matrix Analysis Group Constituent CAS #
Minimum U-

Value
Maximum 
U-Value

Count of 
U-Values

Count of U-
Value v. PAL 
Exceedances

PAL Units
Minimum 

MDL
Maximum 

MDL

Count of MDL 
v. PAL 

Exceedances
Summary

Secondary 
PAL

Count of MDL v. 
Secondary PAL 
Exceedances

Summary Affected Samples

Iteration 1 Iteration 2 Iteration 3

SS PEST/PCB Endrin aldehyde 7421-93-4 3.4 330 21 21 1.95 UG_KG 0.93 92 3 some MDLs exceed 1.95 3 some MDLs exceed VEPL-SS14P-0H-0509 (DF = 5X), VEPL-SS15-0H-0509 
(DF = 100X), and VEPL-SS16-0H-0509 (DF = 5X)

SS PEST/PCB Endrin ketone 53494-70-5 3.4 330 22 22 1.95 UG_KG 0.79 78 3 some MDLs exceed 1.95 3 some MDLs exceed VEPL-SS14P-0H-0509 (DF = 5X), VEPL-SS15-0H-0509 
(DF = 100X), and VEPL-SS16-0H-0509 (DF = 5X)

SS PEST/PCB gamma-BHC (Lindane) 58-89-9 2.2 220 22 22 1.4 UG_KG 0.75 74 3 some MDLs exceed 7.75 1 some MDLs exceed VEPL-SS15-0H-0509 (DF = 100X)
SS PEST/PCB gamma-Chlordane 5103-74-2 2.6 250 19 3 11 UG_KG 0.84 83 1 some MDLs exceed 11 1 some MDLs exceed VEPL-SS15-0H-0509 (DF = 100X)
SS PEST/PCB Heptachlor 76-44-8 2.6 250 22 1 42 UG_KG 0.84 83 1 some MDLs exceed 52.9 1 some MDLs exceed VEPL-SS15-0H-0509 (DF = 100X)
SS PEST/PCB Heptachlor epoxide 1024-57-3 2 4 230 22 22 2 1 UG KG 0 78 77 3 some MDLs exceed 52 9 3 some MDLs exceed VEPL-SS15-0H-0509 (DF = 100X)SS PEST/PCB Heptachlor epoxide 1024-57-3 2.4 230 22 22 2.1 UG_KG 0.78 77 3 some MDLs exceed 52.9 3 some MDLs exceed VEPL-SS15-0H-0509 (DF = 100X)
SS PEST/PCB Methoxychlor 72-43-5 17 1700 21 1 100 UG_KG 0.92 91 0 no MDLs exceed N/A
SS PEST/PCB Toxaphene 8001-35-2 67 6700 22 3 100 UG_KG 22 2200 3 some MDLs exceed 100 1 some MDLs exceed VEPL-SS14P-0H-0509 (DF = 5X), VEPL-SS15-0H-0509 

(DF = 100X), and VEPL-SS16-0H-0509 (DF = 5X)

SS SVOA 1,2,4,5-Tetrachlorobenzene 95-94-3 420 570 82 82 28 UG_KG 140 190 82 all MDLs exceed 1800 0 no MDLs exceed
SS SVOA 1,4-Dioxane 123-91-1 170 240 100 100 1.2 UG_KG 1 1.5 40 some MDLs exceed 44000 0 no MDLs exceed
SS SVOA 2,4,6-Trichlorophenol 88-06-2 480 650 82 82 16 UG_KG 160 220 82 all MDLs exceed 580 0 no MDLs exceed
SS SVOA 2,4-Dichlorophenol 120-83-2 460 630 82 82 180 UG_KG 150 210 19 some MDLs exceed 500 0 no MDLs exceed
SS SVOA 2,4-Dinitrophenol 51-28-5 1200 1600 82 82 68 UG_KG 390 530 82 all MDLs exceed 12000 0 no MDLs exceed
SS SVOA 2,4-Dinitrotoluene 121-14-2 340 460 82 82 0.2 UG_KG 87 120 82 all MDLs exceed 1600 0 no MDLs exceed
SS SVOA 2,6-Dinitrotoluene 606-20-2 340 460 82 82 34 UG_KG 81 110 82 all MDLs exceed 6100 0 no MDLs exceed
SS SVOA 2-Chlorophenol 95-57-8 510 690 82 82 200 UG_KG 170 230 16 some MDLs exceed 500 0 no MDLs exceed
SS SVOA 2-Nitroaniline 88-74-4 840 1100 82 82 33 UG_KG 77 100 82 all MDLs exceed 18000 0 no MDLs exceed
SS SVOA 2-Nitrophenol 88-75-5 520 700 82 82 200 UG_KG 170 230 19 some MDLs exceed 1000 0 no MDLs exceed
SS SVOA 3- and 4-Methylphenol m&pCRESOL 580 780 82 82 190 UG_KG 190 260 78 some MDLs exceed 1000 0 no MDLs exceed
SS SVOA 3,3'-Dichlorobenzidine 91-94-1 350 480 82 82 2.3 UG_KG 120 160 82 all MDLs exceed 1100 0 no MDLs exceed
SS SVOA 4,6-Dinitro-2-methylphenol 534-52-1 1000 1400 82 82 5.1 UG_KG 350 470 82 all MDLs exceed 610 0 no MDLs exceed
SS SVOA 4-Chloro-3-methylphenol 59-50-7 510 700 82 82 200 UG_KG 170 230 19 some MDLs exceed 39000 0 no MDLs exceed
SS SVOA 4-Chloroaniline 106-47-8 370 500 82 82 0.12 UG_KG 120 170 82 all MDLs exceed 500 0 no MDLs exceed
SS SVOA 4-Nitroaniline 100-01-6 840 1100 82 82 1 UG_KG 140 190 82 all MDLs exceed 24000 0 no MDLs exceed
SS SVOA 4-Nitrophenol 100-02-7 950 1300 82 82 0.071 UG_KG 320 430 82 all MDLs exceed 380 19 some MDLs exceed VEAG-SS07P-01-0209, VEP5-SS07P-02-0209, VEP7-

SS37-0H-0409, VEP7-SS39-0H-0409, VEP8-SS07-01-SS37 0H 0409, VEP7 SS39 0H 0409, VEP8 SS07 01
0209, VEP8-SS07P-01-0209, VEP8-SS08-01-0209, VEPI-

SS03-01-0209, VEPO-SS01-01-0209, VEPO-SS02-01-
0209, VEPO-SS02P-01-0209, VEPQ/R-SS02-01-0209, 
VEPX-SS06-01-0309, VEW01-SS21-01-0209, VEW01-

SS21P-01-0209, VEW01-SS23-01-0209, VEW01-SS24-01-
0209, VEW01-SS25-01-0209, and VEW6/7-SS13-01-0209

SS SVOA Atrazine 1912-24-9 340 460 82 82 2 UG_KG 94 130 82 all MDLs exceed 11.9 82 all MDLs exceed all samples where the constituent is ND
SS SVOA Benzo(a)anthracene 56-55-3 20 28 54 54 14 UG_KG 2 3.8 0 no MDLs exceed N/A
SS SVOA Benzo(a)pyrene 50-32-8 20 28 84 84 15 UG_KG 3 4.6 0 no MDLs exceed N/A
SS SVOA bis(2-Chloroethoxy)methane 111-91-1 340 460 82 82 23 UG_KG 99 130 82 all MDLs exceed 18000 0 no MDLs exceed

METAL: Metals

GW: Groundwater
SO: Composite Soil

VOA: Volatile Organic Analytes
SVOA: Semivolatile Organic Analytes
PEST/PCB: Pesticides and/or PCBs
EXPLO: Explosives

SS: Surface Soil
SB: Subsurface Soil
U-Value: This may be a quantitation limit or a result U-qualified due to blank contamination.

Notes:

VEPL-SS15-0H-0509: had high detects for 4,4'-DDE and 4,4'-DDT.
VEPL-SS14P-0H-0509: had detects for 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
VEPL-SS16-0H-0509: had detects for Dieldrin, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
4-Nitrophenol (SVOA) in SS: MDL v. secondary PAL exceedances occurred when a sample had a percent moisture value greater than 17%.

Secondary PAL: For GW, MCLs screening levels or Adjusted Tapwater RSLs (if an MCL does not exist)
Secondary PAL: For SO, RSLs Adjusted Residential Soil
Secondary PAL: For SS, the lesser of Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
Secondary PAL: For SB, RSLs Adjusted Residential Soil
VEW01-SO01-0209: had high detects for 4,4'-DDE, 4,4'-DDD, 4,4'-DDT, Dieldrin, gamma-Chlordane, Dieldrin, and Endrin.
VEW01-SO05-0209: had high detects for Aroclor-1254 and various pesticides.

PAL: For SS, the lesser of RSLs Regional SSLs or Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
PAL: For SB, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
UG_KG: Micrograms per kilogram
MG_KG: Milligrams per kilogram
UG_L: Micrograms per liter
DF: Dilution Factor

METAL: Metals
FMETAL: Filtered Metals
N/A: The "Iteration 3" comparison was not made because all MDLs were less than the PAL during Iteration 2.
PAL: PALs change over time.  Note that these are current at the time of data use (September, 2009 timeframe) for the draft report.
PAL: For GW, the lesser of Adjusted Tapwater RSLs or MCLs screening levels
PAL: For SO, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
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Table M.0
PAL Exceedances

Matrix Analysis Group Constituent CAS #
Minimum U-

Value
Maximum 
U-Value

Count of 
U-Values

Count of U-
Value v. PAL 
Exceedances

PAL Units
Minimum 

MDL
Maximum 

MDL

Count of MDL 
v. PAL 

Exceedances
Summary

Secondary 
PAL

Count of MDL v. 
Secondary PAL 
Exceedances

Summary Affected Samples

Iteration 1 Iteration 2 Iteration 3

SS SVOA bis(2-Chloroethyl)ether 111-44-4 340 460 82 82 0.0027 UG_KG 83 110 82 all MDLs exceed 190 0 no MDLs exceed
SS SVOA bis(2-Chloroisopropyl)ether 108-60-1 340 460 82 82 0.09 UG_KG 92 120 82 all MDLs exceed 3500 0 no MDLs exceed
SS SVOA CRESOLS, M & P m&pCRESOL 580 780 82 82 190 UG_KG 190 260 78 some MDLs exceed 1000 0 no MDLs exceed
SS SVOA Dibenz(a,h)anthracene 53-70-3 20 28 91 91 15 UG_KG 1.8 4.8 0 no MDLs exceed N/A
SS SVOA Hexachlorobenzene 118-74-1 100 140 100 100 7 UG_KG 1.8 2.5 0 no MDLs exceed N/A
SS SVOA Hexachlorobutadiene 87-68-3 340 460 82 82 1.9 UG_KG 85 120 82 all MDLs exceed 6100 0 no MDLs exceed
SS SVOA Hexachlorocyclopentadiene 77-47-4 340 460 82 82 180 UG_KG 84 110 0 no MDLs exceed N/A
SS SVOA Hexachloroethane 67-72-1 100 140 100 100 3.2 UG_KG 2 2.8 0 no MDLs exceed N/A
SS SVOA Isophorone 78-59-1 340 460 82 82 22 UG KG 77 100 82 all MDLs exceed 510000 0 no MDLs exceedSS SVOA Isophorone 78-59-1 340 460 82 82 22 UG_KG 77 100 82 all MDLs exceed 510000 0 no MDLs exceed
SS SVOA Naphthalene 91-20-3 20 28 100 100 0.55 UG_KG 2.7 3.6 100 all MDLs exceed 3222.222222 0 no MDLs exceed
SS SVOA Nitrobenzene 98-95-3 340 460 82 82 0.071 UG_KG 94 130 82 all MDLs exceed 2260 0 no MDLs exceed
SS SVOA n-Nitroso-di-n-propylamine 621-64-7 340 460 82 82 0.011 UG_KG 85 120 82 all MDLs exceed 69 82 all MDLs exceed all samples where the constituent is ND
SS SVOA n-Nitrosodiphenylamine 86-30-6 680 920 82 82 170 UG_KG 220 310 82 all MDLs exceed 1090 0 no MDLs exceed
SS SVOA Pentachlorophenol 87-86-5 100 140 50 50 7 UG_KG 14 19 50 all MDLs exceed 3000 0 no MDLs exceed
SS VOA 1,1,2,2-Tetrachloroethane 79-34-5 4 9 82 82 0.028 UG_KG 0.9 2 82 all MDLs exceed 590 0 no MDLs exceed
SS VOA 1,1,2-Trichloroethane 79-00-5 4 9 82 82 1.7 UG_KG 1 4 74 some MDLs exceed 1100 0 no MDLs exceed
SS VOA 1,1-Dichloroethane 75-34-3 5 10 82 82 0.7 UG_KG 2 3 82 all MDLs exceed 548 0 no MDLs exceed
SS VOA 1,1-Dichloroethene 75-35-4 4 9 82 82 2.6 UG_KG 1 3 2 some MDLs exceed 173 0 no MDLs exceed
SS VOA 1,2-Dibromo-3-chloropropane 96-12-8 6 12 82 82 0.092 UG_KG 2 4 82 all MDLs exceed 5.6 0 no MDLs exceed
SS VOA 1,2-Dibromoethane 106-93-4 5 10 82 82 0.015 UG_KG 2 3 82 all MDLs exceed 34 0 no MDLs exceed
SS VOA 1,2-Dichloroethane 107-06-2 4 9 82 82 1.5 UG_KG 1 2 55 some MDLs exceed 450 0 no MDLs exceed
SS VOA 1,2-Dichloropropane 78-87-5 4 9 82 82 1.7 UG_KG 1 3 80 some MDLs exceed 930 0 no MDLs exceed
SS VOA Benzene 71-43-2 4 9 100 100 2.8 UG_KG 1 3 2 some MDLs exceed 1100 0 no MDLs exceed
SS VOA Bromodichloromethane 75-27-4 4 9 82 82 0.033 UG_KG 1 3 82 all MDLs exceed 280 0 no MDLs exceed
SS VOA Bromoform 75-25-2 4 9 82 82 2.3 UG_KG 1 2 0 no MDLs exceed N/A
SS VOA Bromomethane 74-83-9 9 18 82 82 2.2 UG_KG 2 4 44 some MDLs exceed 790 0 no MDLs exceed
SS VOA Carbon tetrachloride 56-23-5 4 9 82 82 2 UG_KG 1 2 0 no MDLs exceed N/A
SS VOA Chloroform 67-66-3 5 10 82 82 0.055 UG_KG 2 3 82 all MDLs exceed 300 0 no MDLs exceed
SS VOA cis-1,3-Dichloropropene 10061-01-5 4 9 82 82 0.16 UG_KG 1 3 82 all MDLs exceed 1700 0 no MDLs exceed
SS VOA Dibromochloromethane 124-48-1 4 9 82 82 0.04 UG_KG 1 3 82 all MDLs exceed 700 0 no MDLs exceed
SS VOA M th l hl id 75 09 2 22 44 82 82 1 3 UG KG 2 5 82 ll MDL d 1250 0 MDL dSS VOA Methylene chloride 75-09-2 22 44 82 82 1.3 UG_KG 2 5 82 all MDLs exceed 1250 0 no MDLs exceed
SS VOA Methyl-tert-butyl ether (MTBE) 1634-04-4 8 16 100 100 2.7 UG_KG 2 5 98 some MDLs exceed 39000 0 no MDLs exceed
SS VOA Tetrachloroethene 127-18-4 5 10 82 82 2.4 UG_KG 2 3 20 some MDLs exceed 200 0 no MDLs exceed
SS VOA trans-1,3-Dichloropropene 10061-02-6 6 12 82 82 0.16 UG_KG 2 4 82 all MDLs exceed 1700 0 no MDLs exceed
SS VOA Trichloroethene 79-01-6 5 10 82 82 1.9 UG_KG 2 3 82 all MDLs exceed 500 0 no MDLs exceed
SS VOA Vinyl chloride 75-01-4 9 18 82 82 0.7 UG_KG 1 2 82 all MDLs exceed 60 0 no MDLs exceed

PAL: PALs change over time.  Note that these are current at the time of data use (September, 2009 timeframe) for the draft report.

U-Value: This may be a quantitation limit or a result U-qualified due to blank contamination.
SB: Subsurface Soil
SS: Surface Soil
SO: Composite Soil

Notes:
GW: Groundwater

PEST/PCB: Pesticides and/or PCBs
SVOA: Semivolatile Organic Analytes
VOA: Volatile Organic Analytes

PAL: For SS, the lesser of RSLs Regional SSLs or Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil

N/A: The "Iteration 3" comparison was not made because all MDLs were less than the PAL during Iteration 2.

PAL: For GW, the lesser of Adjusted Tapwater RSLs or MCLs screening levels
PAL: For SO, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil

EXPLO: Explosives
METAL: Metals
FMETAL: Filtered Metals

4-Nitrophenol (SVOA) in SS: MDL v. secondary PAL exceedances occurred when a sample had a percent moisture value greater than 17%.

UG_L: Micrograms per liter
MG_KG: Milligrams per kilogram
UG_KG: Micrograms per kilogram

VEPL-SS16-0H-0509: had detects for Dieldrin, 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
VEPL-SS14P-0H-0509: had detects for 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.
VEPL-SS15-0H-0509: had high detects for 4,4'-DDE and 4,4'-DDT.
VEW01-SO05-0209: had high detects for Aroclor-1254 and various pesticides.

Secondary PAL: For SB, RSLs Adjusted Residential Soil

PAL: For SS, the lesser of RSLs Regional SSLs or Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil

VEW01-SO01-0209: had high detects for 4,4'-DDE, 4,4'-DDD, 4,4'-DDT, Dieldrin, gamma-Chlordane, Dieldrin, and Endrin.

Secondary PAL: For GW, MCLs screening levels or Adjusted Tapwater RSLs (if an MCL does not exist)

Secondary PAL: For SS, the lesser of Ecological Toxicity Reference Values or RSLs Adjusted Residential Soil
Secondary PAL: For SO, RSLs Adjusted Residential Soil

DF: Dilution Factor

PAL: For SB, the lesser of RSLs Regional SSLs or RSLs Adjusted Residential Soil
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M.1  VE-SWMU-1 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-SWMU-1 SI/ESI Report, 
as well as to provide an assessment of data usability. The impact of rejected data on data 
usability is discussed in the individual subsections below. 

M.1.1 VE-SWMU-1 Groundwater Data 
This evaluation assesses the analytical results of the groundwater samples collected on April 
30 through May 22, 2009. 

M.1.1.1  Volatile Compounds 
Volatiles were analyzed by SW-846 methods 8260B and 8260B-SIM.  The validation process 
resulted in the following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

VOA U CLEAR 530 86.60% X    

VOA UJ CCH 38 6.21%  X   

VOA UJ ICH 11 1.80%  X   

VOA J BRL 10 1.63% X    

VOA U BL 10 1.63%  X   

VOA CLEAR CLEAR 5 0.82% X    

VOA UJ CCL 3 0.49%  X   

VOA J SSH 2 0.33%  X   

VOA J CCH 1 0.16%  X   

VOA J ICH 1 0.16%  X   

VOA UJ BSL 1 0.16%  X   

TOTAL: 612 100.00% 89.05% 10.95%   

  

100.00% available for 
use, qualified as 

applicable 
(completeness goal met)   

M.1.1.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 methods 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 



APPENDIX M – DATA QUALITY EVALUATION 

SI/ESI-DF_ES051710192043TPA / 101600001 14 

 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

SVOA U CLEAR 410 50.25% X    

SVOA UJ ICH 308 37.75%  X   

SVOA UJ MSL 28 3.43%  X   

SVOA R SSL 14 1.72%   X C, Aa 

SVOA UJ CCH 14 1.72%  X   

SVOA UJ CCL 14 1.72%  X   

SVOA UJ BSL 13 1.59%  X   

SVOA R ICL 12 1.47%   X C, Aa 

SVOA J ICH 2 0.25%  X   

SVOA U BL 1 0.12%  X   

TOTAL: 816 100.00% 50.25% 46.56% 3.19%  

 

96.81% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   

Phenol, 2-Chlorophenol, 2-Methylphenol, 2-Nitrophenol, 2,4-Dimethylphenol, 2,4-
Dichlorophenol, 4-Chloro-3-methylphenol, 2,4,6-Trichlorophenol, 2,4,5-Trichlorophenol, 2,4-
Dinitrophenol, 4-Nitrophenol, 4,6-Dinitro-2-methylphenol, 2,3,4,6-Tetrachlorophenol,  and 
3- and 4-Methylphenol were rejected in VEW01-MW11-0509 due to extremely low (typically 
less than 10%) recovery for two or more acid surrogates associated with this sample.  These 
14 compounds are all of the acid semivolatiles analyzed by full-scan.  This is likely 
indicative of a potential extremely low bias.  This issue is often related to matrix effects (re-
extraction and reanalysis confirms the low surrogate recoveries) and the extremely low bias 
is limited to this particular sample.  Pentachlorophenol was rejected in VEW01-MW02-0509, 
VEW01-MW03-0409, VEW01-MW04-0509, VEW01-MW06-0509, VEW01-MW07-0509, 
VEW01-MW07P-0509, VEW01-MW08-0509, VEW01-MW09-0509, VEW01-MW10-0509, 
VEW01-MW11-0509, VEW01-MW13-0509, and VEW01-MW13P-0509 due to extremely low 
recovery in the initial calibration and potential extremely low bias.  This is a commonly-
rejected compound due to poor instrument response.  Although these points cannot be used 
for decision-making purposes, this is likely inconsequential to the decisions made with these 
data.  The remaining semivolatile results (790 of 816 results) for this site are available for use 
to the project team.  Please refer to Table  M-16 for a summary of rejected results for VE-
SWMU-1. 
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M.1.1.3  Pesticides/PCBs 
Pesticides and PCBs were analyzed by SW-846 methods 8081A and 8082, respectively.  The 
validation process resulted in the following qualifiers for results in the pesticides/PCBs 
fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

PEST_PCB U CLEAR 290 86.31% X    

PEST_PCB UJ SSL 42 12.50%  X   

PEST_PCB UJ CCH 4 1.19%  X   

TOTAL: 336 100.00% 86.31% 13.69%   

 

100.00% available for 
use, qualified as 

applicable 
(completeness goal met)  

M.1.1.4  Explosives 
Explosives were analyzed by SW-846 methods 8330 and 6850.  The validation process 
resulted in the following qualifiers for results in the Explosives fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

EXPLO U CLEAR 160 88.89% X    

EXPLO R MI 6 3.33%   X C, P, Aa 

EXPLO CLEAR CLEAR 5 2.78% X    

EXPLO UJ CCL 5 2.78%  X   

EXPLO J BRL 4 2.22% X    

 TOTAL: 180 100.00% 93.89% 2.78% 3.33%  

  

96.67% available for use, 
qualified as applicable 

(completeness goal met)   

aNegative impact on completeness.  Potential negative impact on precision and/or accuracy.     

HMX, RDX, and 1,3,5-Trinitrobenzene were rejected in both VEW01-MW07-0509 and 
VEW01-MW07P-0509 due to matrix interference obscuring the raw data.  This is indicative 
of matrix effects and a potential extreme bias and/or precision issue.  Although these points 
cannot be used for decision-making purposes, this is likely inconsequential to the decisions 
made with these data.  In addition, no explosives were detected in soil and groundwater 
during the PA/SI.  Because the rejection occurred in the parent and field duplicate, the issue 
is likely limited to the matrix present at this station (these two samples only).  The 



APPENDIX M – DATA QUALITY EVALUATION 

SI/ESI-DF_ES051710192043TPA / 101600001 16 

remaining explosive results (174 of 180 results) for this site are available for use to the 
project team.  Please refer to Table M-16 for a summary of rejected results for VE-SWMU-1. 

M.1.1.5  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6020, 
7470A, and 9010.  The validation process resulted in the following qualifiers for results in 
the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 123 42.71% X    

METAL U CLEAR 77 26.74% X    

METAL U BL 51 17.71%  X   

METAL J BRL 18 6.25% X    

METAL UJ OT 6 2.08%  X   

METAL J OT 4 1.39%  X   

METAL UJ SD 3 1.04%  X   

METAL J BL 1 0.35%  X   

METAL J FD 1 0.35%  X   

METAL J MSH 1 0.35%  X   

METAL R BL 1 0.35%   X C, Aa 

METAL R FD 1 0.35%   X C, Pb 

METAL UJ FD 1 0.35%  X   

TOTAL: 288 100.00% 75.69% 23.61% 0.70%  

  

99.30% available for use, 
qualified as applicable 

(completeness goal met)   
aNegative impact on completeness.  Potential negative impact on accuracy.   
bNegative impact on completeness.  Potential negative impact on precision.   

Copper was rejected in VEW01-MW07-0509 due to excessive blank contamination.  Copper 
was also rejected in VEW01-MW13P-0509 due to poor field duplicate reproducibility.  
Although these points cannot be used for decision-making purposes, this is likely 
inconsequential to the decisions made with these data.  Filtered copper was also affected by 
these issues (see section M.1.1.6, below).  There was one available (filtered) copper result at 
VEW01-MW07 and one available (total) copper result at VEW01-MW13.  The remaining 
metals results (286 of 288 results) for this site are available for use to the project team.  Please 
refer to Table M-16 for a summary of rejected results for VE-SWMU-1. 
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M.1.1.6  Filtered Metals 
Filtered metals (including mercury) were analyzed by SW-846 methods 6020 and 7470A.  
The validation process resulted in the following qualifiers for results in the filtered metals 
fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

FMETAL CLEAR CLEAR 109 39.49% X    

FMETAL U CLEAR 73 26.45% X    

FMETAL U BL 49 17.75%  X   

FMETAL J BRL 17 6.16% X    

FMETAL J MSL 7 2.54%  X   

FMETAL UJ OT 6 2.17%  X   

FMETAL R BL 4 1.45%   X C, Aa 

FMETAL J OT 3 1.09%  X   

FMETAL UJ SD 3 1.09%  X   

FMETAL R FD 2 0.72%   X C, Pb 

FMETAL UJ BL 2 0.72%  X   

FMETAL J FD 1 0.36%  X   

TOTAL: 276 100.00% 72.10% 25.72% 2.17%  

 

97.83% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   
bNegative impact on completeness.  Potential negative impact on precision.   

Filtered copper was rejected in VEW01-MW09-0509, VEW01-MW11-0509, VEW01-MW13-
0509, and VEW01-MW13P-0509 due to high blank contamination.  Filtered copper was also 
rejected in both VEW01-MW07-0509 and VEW01-MW07P-0509 due to poor field duplicate 
reproducibility.  Total copper was also affected by these issues (see section M.1.1.5, above).  
There was one available (filtered) copper result at VEW01-MW07 and one available (total) 
copper result at VEW01-MW13.  There were also total copper results available at stations 
VEW01-MW09, and VEW01-MW11.  Although the rejected points cannot be used for 
decision-making purposes, this is likely inconsequential to the decisions made with these 
data.  The remaining metals results (270 of 276 results) for this site are available for use to 
the project team.  Please refer to Table M-16 for a summary of rejected results for VE-
SWMU-1. 
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M.1.1.7  Wet Chemistry 
Wet Chemistry (total dissolved solids and chloride) was analyzed by EPA methods 160.1 
and 325.2 respectively.  Excluding field quality control samples, 12 distinct data points were 
generated.  Although wet chemistry data were not third-party validated, the data were still 
subject to many of the verification and validation steps outlined in Worksheet 34 and 35 of 
the UFP-SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 
percent complete (12 of 12 wet chemistry results are available for use). 

M.1.2 VE-SWMU-1 Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
February 24 through April 14, 2009. 

M.1.2.1  Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

VOA U CLEAR 1,483 88.12% X    

VOA UJ MSL 58 3.45%  X   

VOA UJ SSL 49 2.91%  X   

VOA UJ CCH 34 2.02%  X   

VOA UJ ICH 23 1.37%  X   

VOA U BL 9 0.53%  X   

VOA R ICL 7 0.42%   X C, Aa 

VOA UJ BSL 6 0.36%  X   

VOA UJ ISL 6 0.36%  X   

VOA UJ CCL 5 0.30%  X   

VOA R CCL 2 0.12%   X C, Aa 

VOA J ICL 1 0.06%  X   

TOTAL: 1,683 100.00% 88.12% 11.35% 0.53%  

 

96.81% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   

Acetone was rejected in VEW01-SB05-0209A, VEW01-SB05-1111H-0209, VEW01-SB23-12-
0309, VEW01-SB24-13-0309, VEW01-SB26-46-0309, VEW01-SB27-24-0309, and VEW01-
SB27P-24-0309 due to extremely low recovery in an initial calibration.  Acetone was also 
rejected in both VEW01-SB06-0209A and VEW01-SB06-77H-0209 due to extremely low 
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recovery in the continuing calibration verification and potential extremely low bias.  
Acetone is a common laboratory contaminant and is a commonly-rejected compound due to 
poor instrument response.  Although these points cannot be used for decision-making 
purposes, this is likely inconsequential to the decisions made with these data.  The 
remaining volatile results (1674 of 1683 results) for this site are available for use to the 
project team.  Please refer to Table M-16 for a summary of rejected results for VE-SWMU-1. 

M.1.2.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 methods 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

SVOA U CLEAR 1,260 66.18% X    

SVOA UJ ICH 371 19.49%  X   

SVOA UJ HT 67 3.52%  X   

SVOA UJ CCL 62 3.26%  X   

SVOA UJ BSL 42 2.21%  X   

SVOA UJ CCH 29 1.52%  X   

SVOA J ICH 20 1.05%  X   

SVOA UJ ICL 20 1.05%  X   

SVOA R CCL 9 0.47%   X C, Aa 

SVOA J BRL 8 0.42% X    

SVOA R ICL 7 0.37%   X C, Aa 

SVOA U BL 6 0.32%  X   

SVOA J ICL 2 0.11%  X   

SVOA J HT 1 0.05%  X   

TOTAL: 1,904 100.00% 66.60% 32.56% 0.84%  

 

99.16% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Pentachlorophenol was rejected in VEW01-SB03-5H6-0309, VEW01-SB09-44H-0309, VEW01-
SB10-6H7-0309, VEW01-SB11-9H10-0309, VEW01-SB14-7H8-0409, VEW01-SB17-88H-0409, 
and VEW01-SB19-6H7-0409 due to extremely low recovery in an initial calibration.  
Pentachlorophenol was rejected in VEW01-SB06-77H-0209, VEW01-SB05-1111H-0209, 
VEW01-SB04P-4H5-0209, and VEW01-SB02-1111H-0309 due to extremely low recovery in 
the continuing calibration verification and potential extremely low bias.  This is a 
commonly-rejected compound due to typical poor instrument. Benzaldehyde was rejected 
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in both VEW01-SB04P-4H5-0209 and VEW01-SB06-77H-0209 and 2,4-Dinitrophenol was 
rejected in VEW01-SB09-44H-0309, VEW01-SB11-9H10-0309, and VEW01-SB15-1010H-0409 
due to low recovery in the continuing calibration verification and potential extremely low 
bias.  Although these points cannot be used for decision-making purpose, this is likely 
inconsequential to the decisions made with these data.  The remaining semivolatile results 
(1888 of 1904 results) for this site are available for use to the project team.  Please refer to 
Table M-16 for a summary of rejected results for VE-SWMU-1. 

M.1.2.3  Pesticides/PCBs 
Pesticides and PCBs were analyzed by SW-846 methods 8081A and 8082, respectively.  The 
validation process resulted in the following qualifiers for results in the pesticides/PCBs 
fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

PEST_PCB U CLEAR 737 94.01% X    
PEST_PCB J BRL 21 2.68% X    
PEST_PCB CLEAR CLEAR 10 1.28% X    
PEST_PCB UJ CCL 10 1.28%  X   
PEST_PCB J 2C 3 0.38%  X   
PEST_PCB J CCH 1 0.13%  X   
PEST_PCB U 2C 1 0.13%  X   
PEST_PCB UJ CCH 1 0.13%  X   

TOTAL: 784 100.00% 97.96% 2.04%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.1.2.4  Explosives 
Explosives were analyzed by SW-846 methods 8330 and 6850.  The validation process 
resulted in the following qualifiers for results in the Explosives fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

EXPLO U CLEAR 343 81.67% X    
EXPLO UJ CCH 60 14.29%  X   
EXPLO J BRL 12 2.86% X    
EXPLO U BL 4 0.95%  X   
EXPLO CLEAR CLEAR 1 0.24% X    

TOTAL: 420 100.00% 84.76% 15.24%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  
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M.1.2.5  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 428 63.69% X    

METAL U CLEAR 79 11.76% X    

METAL U BL 61 9.08%  X   

METAL J BRL 36 5.36% X    

METAL J MSL 19 2.83%  X   

METAL J MSH 16 2.38%  X   

METAL J MDP 10 1.49%  X   

METAL J SD 7 1.04%  X   

METAL J FD 6 0.89%  X   

METAL UJ BL 6 0.89%  X   

METAL J CCH 2 0.30%  X   

METAL J BL 1 0.15%  X   

METAL R BL 1 0.15%   X C, Aa 

TOTAL: 672 100.00% 80.80% 19.05% 0.15%  

 

99.85% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Lead was rejected in VEW01-SB12-66H-0309 due to excessive blank contamination.  
Although this point cannot be used for decision-making purposes, this is likely 
inconsequential to the decisions made with these data.  The remaining metals results (671 of 
672 results) for this site are available for use to the project team.  Please refer to Table M-16 
for a summary of rejected results for VE-SWMU-1. 

M.1.2.6  Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 57 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (57 of 57 grain 
size results are available for use). 
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M.1.2.7  Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, 3 distinct data points was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (3 of 3 geotechnical results are available for 
use). 

M.1.2.8  Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, 
respectively.  Excluding field quality control samples, 4 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (4 of 4 wet chemistry results are available for use).  

M.1.3  VE-SWMU-1 Composite Soil Data 
This evaluation assesses the analytical results of the composite soil samples collected on 
February 24 through April 13, 2009. 

M.1.3.1  Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

VOA U CLEAR 1,090 97.15% X    

VOA UJ CCH 15 1.34%  X   

VOA UJ CCL 10 0.89%  X   

VOA U BL 7 0.62%  X   

TOTAL: 1,122 100.00% 97.15% 2.85%   

  

100.00% available for 
use, qualified as 

applicable 
(completeness goal met)   

M.1.3.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 methods 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 
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Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 1,005 64.26% X    

SVOA UJ ICH 369 23.59%  X   

SVOA J ICH 37 2.37%  X   

SVOA UJ CCL 33 2.11%  X   

SVOA J BRL 27 1.73% X    

SVOA UJ BSL 26 1.66%  X   

SVOA UJ CCH 24 1.53%  X   

SVOA R CCL 11 0.70%   X C, Aa 

SVOA U BL 9 0.58%  X   

SVOA J ICL 7 0.45%  X   

SVOA R ICL 4 0.26%   X C, Aa 

SVOA J CCH 3 0.19%  X   

SVOA UJ ICL 3 0.19%  X   

SVOA J ISL 2 0.13%  X   

SVOA UJ ISL 2 0.13%  X   

SVOA J CCL 1 0.06%  X   

SVOA J MSL 1 0.06%  X   

TOTAL: 1,564 100.00% 65.98% 33.06% 0.96%  

 

99.04% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Pentachlorophenol was rejected in VEW01-SO10-0309, VEW01-SO14-0409, VEW01-SO19-
0409, and VEW01-SO20-0409 due to extremely low recovery in an initial calibration.  
Pentachlorophenol was rejected in VEW01-SO02-0309, VEW01-SO02P-0309, VEW01-SO04-
0209, and VEW01-SO08-0309 due to extremely low recovery in the continuing calibration 
verification.  This is a commonly-rejected compound due to typical poor instrument 
response and this is indicative of a potential extremely low bias. Benzaldehyde was rejected 
in VEW01-SO05-0209, VEW01-SO06-0209, and VEW01-SO08-0309. Bis(2-
Ethylhexyl)phthalate was rejected in VEW01-SO04-0209 and this compound is a common 
laboratory contaminant.  2,4-Dinitrophenol was rejected in VEW01-SO11-0309, VEW01-
SO15-0409, and VEW01-SO04-0209.  Benzaldehyde, bis(2-ethylhexyl)phthalate, and 2,4-
dinitrophenol were rejected due to low recovery in the continuing calibration verification 
and potential extremely low bias.  Although these points cannot be used for decision-
making purpose, this is likely inconsequential to the decisions made with these data.  These 
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compounds are not believed to be site related constituents.  The remaining semivolatile 
results (1549 of 1564 results) for this site are available for use to the project team.  Please 
refer to Table M-16 for a summary of rejected results for VE-SWMU-1. 

M.1.3.3  Pesticides/PCBs 
Pesticides and PCBs were analyzed by SW-846 methods 8081A and 8082, respectively.  The 
validation process resulted in the following qualifiers for results in the pesticides/PCBs 
fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

PEST_PCB U CLEAR 553 85.87% X    

PEST_PCB CLEAR CLEAR 48 7.45% X    

PEST_PCB J BRL 29 4.50% X    

PEST_PCB UJ CCL 9 1.40%  X   

PEST_PCB J 2C 2 0.31%  X   

PEST_PCB J CCL 2 0.31%  X   

PEST_PCB UJ CCH 1 0.16%  X   

TOTAL: 644 100.00% 97.83% 2.17%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.1.3.4  Explosives 
Explosives were analyzed by SW-846 methods 8330 and 6850.  The validation process 
resulted in the following qualifiers for results in the Explosives fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

EXPLO U CLEAR 314 91.01% X    

EXPLO UJ CCH 19 5.51%  X   

EXPLO J BRL 7 2.03% X    

EXPLO U BL 5 1.45%  X   

TOTAL: 345 100.00% 93.04% 6.96%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  
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M.1.3.5  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 373 67.57% X    

METAL U BL 33 5.98%  X   

METAL U CLEAR 33 5.98% X    

METAL J BRL 30 5.43% X    

METAL J MSL 29 5.25%  X   

METAL J FD 14 2.54%  X   

METAL J MSH 14 2.54%  X   

METAL J MDP 11 1.99%  X   

METAL J SD 11 1.99%  X   

METAL J CCH 2 0.36%  X   

METAL R BL 2 0.36%   X C, Aa 

TOTAL: 552 100.00% 78.98% 20.66% 0.36%  

 

99.64% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Thallium was rejected in both VEW01-SO02-0309 and VEW01-SO02P-0309 due to excessive 
blank contamination.  Although these points cannot be used for decision-making purposes, 
this is likely inconsequential to the decisions made with these data.  The remaining metals 
results (551 of 552 results) for this site are available for use to the project team.  Please refer 
to Table M-16 for a summary of rejected results for VE-SWMU-1. 

M.1.4 VE-SWMU-1 Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on 
February 09 through May 01, 2009. 

M.1.4.1  Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 
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Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 313 76.72% X    

VOA UJ SSL 50 12.25%  X   

VOA UJ CCH 17 4.17%  X   

VOA UJ MSL 11 2.70%  X   

VOA U BL 7 1.72%  X   

VOA UJ ICH 4 0.98%  X   

VOA UJ CCL 3 0.74%  X   

VOA R ICL 2 0.49%   X C, Aa 

VOA R CCL 1 0.25%   X C, Aa 

TOTAL: 408 100.00% 76.72% 22.54% 0.74%  

 

99.26% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Acetone was rejected in both VEW01-SS26-01-0309 and VEW01-SS27-02-0309 due to 
extremely low recovery in an initial calibration.  Acetone was also rejected in VEW01-SS23-
01-0209 due to extremely low recovery in the continuing calibration verification.  This is a 
common laboratory contaminant and a commonly-rejected compound due to typical poor 
instrument response and this is indicative of a potential extremely low bias.  Although these 
points cannot be used for decision-making purposes, this is likely inconsequential to the 
decisions made with these data.  The remaining volatile results (406 of 408 results) for this 
site are available for use to the project team.  Please refer to Table M-16 for a summary of 
rejected results for VE-SWMU-1. 

M.1.4.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 methods 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 418 76.84% X    

SVOA UJ CCL 40 7.35%  X   

SVOA UJ BSL 27 4.96%  X   

SVOA UJ ICL 14 2.57%  X   

SVOA UJ CCH 11 2.02%  X   
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA UJ ICH 9 1.65%  X   

SVOA R CCL 8 1.47%   X C, Aa 

SVOA J BRL 6 1.10% X    

SVOA U BL 5 0.92%  X   

SVOA R CCH 4 0.74%   X C, Aa 

SVOA J ICH 1 0.18%  X   

SVOA UJ MSL 1 0.18%  X   

TOTAL: 544 100.00% 77.94% 19.85% 2.21%  

 

97.79% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Pentachlorophenol was rejected in VEW01-SS21-01-0209, VEW01-SS21P-01-0209, VEW01-
SS22-01-0209, VEW01-SS24-01-0209, and VEW01-SS25-01-0209 due to extremely low 
recovery in a continuing calibration verification.  This is a commonly-rejected compound 
due to typical poor instrument response and this is indicative of a potential extremely low 
bias. Benzaldehyde was rejected in VEW01-SS21-01-0209, VEW01-SS21P-01-0209, and 
VEW01-SS22-01-0209 due to low recovery in the continuing calibration verification.  This is 
indicative of a potential extremely low bias.  Bis(2-Ethylhexyl)phthalate, a common 
laboratory contaminant, was rejected in VEW01-SS21P-01-0209, VEW01-SS22-01-0209, 
VEW01-SS24-01-0209, and VEW01-SS25-01-0209 due to high recovery in a continuing 
calibration verification.  This is indicative of a potential extremely high bias.  Although these 
points cannot be used for decision-making purpose, this is likely inconsequential to the 
decisions made with these data.  The remaining semivolatile results (532 of 544 results) for 
this site are available for use to the project team.  Please refer to Table M-16 for a summary 
of rejected results for VE-SWMU-1. 

M.1.4.3  Pesticides/PCBs 
Pesticides and PCBs were analyzed by SW-846 methods 8081A and 8082, respectively.  The 
validation process resulted in the following qualifiers for results in the pesticides/PCBs 
fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

PEST_PCB U CLEAR 201 89.73% X    

PEST_PCB UJ CCL 14 6.25%  X   

PEST_PCB J BRL 8 3.57% X    
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

PEST_PCB J 2C 1 0.45%  X   

TOTAL: 224 100.00% 93.30% 6.70%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met) 

 

M.1.4.4  Explosives 
Explosives were analyzed by SW-846 methods 8330 and 6850.  The validation process 
resulted in the following qualifiers for results in the Explosives fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

EXPLO U CLEAR 99 82.50% X    
EXPLO UJ CCH 16 13.33%  X   
EXPLO J BRL 5 4.17% X    

TOTAL: 120 100.00% 86.67% 13.33%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.1.4.5  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 122 63.54% X    
METAL U CLEAR 19 9.90% X    
METAL U BL 16 8.33%  X   
METAL J BRL 11 5.73% X    
METAL J FD 10 5.21%  X   
METAL J MSL 7 3.65%  X   
METAL J MSH 6 3.13%  X   
METAL UJ BL 1 0.52%  X   

TOTAL: 192 100.00% 79.17% 20.83%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  
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M.1.4.6  Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding field 
quality control samples, 133 distinct data points were generated.  Although grain size data 
were not third-party validated, the data were still subject to many of the verification and 
validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers 
were applied and the grain size data set is 100 percent complete (133 of 133 grain size results 
are available for use). 

M.1.4.7  Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, 7 distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (7 of 7 geotechnical results are available for 
use). 

M.1.4.8  Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, respectively.  
Excluding field quality control samples, 14 distinct data points were generated.  Although wet 
chemistry data were not third-party validated, the data were still subject to many of the 
verification and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  
No qualifiers were applied and the wet chemistry data set is 100 percent complete (14 of 14 
wet chemistry results are available for use).  



Table M.1
Summary of Rejected Data
SWMU 1

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
GW EXPLO VEW01-MW07-0509 1,3,5-Trinitrobenzene 99-35-4 0.25 U R MI UG_L
GW EXPLO VEW01-MW07-0509 HMX 2691-41-0 0.25 U R MI UG_L
GW EXPLO VEW01-MW07-0509 RDX 121-82-4 0.25 U R MI UG_L
GW EXPLO VEW01-MW07P-0509 1,3,5-Trinitrobenzene 99-35-4 0.25 U R MI UG_L
GW EXPLO VEW01-MW07P-0509 HMX 2691-41-0 0.25 U R MI UG_L
GW EXPLO VEW01-MW07P-0509 RDX 121-82-4 0.25 U R MI UG_L
GW FMETAL VEW01-MW07-0509 Copper 7440-50-8 4.1 CLEAR R FD UG_L
GW FMETAL VEW01-MW07P-0509 Copper 7440-50-8 0.48 J R FD UG_L
GW FMETAL VEW01-MW09-0509 Copper 7440-50-8 1.2 CLEAR R BL UG_L
GW FMETAL VEW01-MW11-0509 Copper 7440-50-8 2.8 CLEAR R BL UG_L
GW FMETAL VEW01-MW13-0509 Copper 7440-50-8 1.1 CLEAR R BL UG_L
GW FMETAL VEW01-MW13P-0509 Copper 7440-50-8 1 CLEAR R BL UG_L
GW METAL VEW01-MW07-0509 Copper 7440-50-8 7.3 CLEAR R BL UG_L
GW METAL VEW01-MW13P-0509 Copper 7440-50-8 7.8 CLEAR R FD UG_L
GW SVOA VEW01-MW02-0509 Pentachlorophenol 87-86-5 0.94 U R ICL UG_L
GW SVOA VEW01-MW03-0409 Pentachlorophenol 87-86-5 0.98 U R ICL UG_L
GW SVOA VEW01-MW04-0509 Pentachlorophenol 87-86-5 0.94 U R ICL UG_L
GW SVOA VEW01-MW06-0509 Pentachlorophenol 87-86-5 0.95 U R ICL UG_L
GW SVOA VEW01-MW07-0509 Pentachlorophenol 87-86-5 0.94 U R ICL UG_L
GW SVOA VEW01-MW07P-0509 Pentachlorophenol 87-86-5 0.94 U R ICL UG_L
GW SVOA VEW01-MW08-0509 Pentachlorophenol 87-86-5 0.94 U R ICL UG_L
GW SVOA VEW01-MW09-0509 Pentachlorophenol 87-86-5 0.94 U R ICL UG_L
GW SVOA VEW01-MW10-0509 Pentachlorophenol 87-86-5 0.94 U R ICL UG_L
GW SVOA VEW01-MW11-0509 2,3,4,6-Tetrachlorophenol 58-90-2 9 U R SSL UG_L
GW SVOA VEW01-MW11-0509 2,4,5-Trichlorophenol 95-95-4 24 U R SSL UG_L
GW SVOA VEW01-MW11-0509 2,4,6-Trichlorophenol 88-06-2 9 U R SSL UG_L
GW SVOA VEW01-MW11-0509 2,4-Dichlorophenol 120-83-2 12 U R SSL UG_L
GW SVOA VEW01-MW11-0509 2,4-Dimethylphenol 105-67-9 11 U R SSL UG_L
GW SVOA VEW01-MW11-0509 2,4-Dinitrophenol 51-28-5 42 U R SSL UG_L
GW SVOA VEW01-MW11-0509 2-Chlorophenol 95-57-8 10 U R SSL UG_L
GW SVOA VEW01-MW11-0509 2-Methylphenol 95-48-7 12 U R SSL UG_L
GW SVOA VEW01-MW11-0509 2-Nitrophenol 88-75-5 10 U R SSL UG_L
GW SVOA VEW01-MW11-0509 3- and 4-Methylphenol m&pCRESOL 9 U R SSL UG_L
GW SVOA VEW01-MW11-0509 4,6-Dinitro-2-methylphenol 534-52-1 24 U R SSL UG_L
GW SVOA VEW01-MW11-0509 4-Chloro-3-methylphenol 59-50-7 9 U R SSL UG_L
GW SVOA VEW01-MW11-0509 4-Nitrophenol 100-02-7 24 U R SSL UG_L
GW SVOA VEW01-MW11-0509 Pentachlorophenol 87-86-5 0.94 U R ICL UG_L
GW SVOA VEW01-MW11-0509 Phenol 108-95-2 9 U R SSL UG_L
GW SVOA VEW01-MW13-0509 Pentachlorophenol 87-86-5 0.94 U R ICL UG_L
GW SVOA VEW01-MW13P-0509 Pentachlorophenol 87-86-5 0.94 U R ICL UG_L
SB METAL VEW01-SB12-66H-0309 Lead 7439-92-1 1.5 CLEAR R BL MG_KG



Table M.1
Summary of Rejected Data
SWMU 1

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SB SVOA VEW01-SB02-1111H-0309 Pentachlorophenol 87-86-5 130 U R CCL UG_KG
SB SVOA VEW01-SB03-5H6-0309 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB SVOA VEW01-SB04P-4H5-0209 Benzaldehyde 100-52-7 440 U R CCL UG_KG
SB SVOA VEW01-SB04P-4H5-0209 Pentachlorophenol 87-86-5 120 U R CCL UG_KG
SB SVOA VEW01-SB05-1111H-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SB SVOA VEW01-SB06-77H-0209 Benzaldehyde 100-52-7 440 U R CCL UG_KG
SB SVOA VEW01-SB06-77H-0209 Pentachlorophenol 87-86-5 120 U R CCL UG_KG
SB SVOA VEW01-SB09-44H-0309 2,4-Dinitrophenol 51-28-5 1300 U R CCL UG_KG
SB SVOA VEW01-SB09-44H-0309 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SB SVOA VEW01-SB10-6H7-0309 Pentachlorophenol 87-86-5 130 U R ICL UG_KG
SB SVOA VEW01-SB11-9H10-0309 2,4-Dinitrophenol 51-28-5 1300 U R CCL UG_KG
SB SVOA VEW01-SB11-9H10-0309 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SB SVOA VEW01-SB14-7H8-0409 Pentachlorophenol 87-86-5 130 U R ICL UG_KG
SB SVOA VEW01-SB15-1010H-0409 2,4-Dinitrophenol 51-28-5 1300 U R CCL UG_KG
SB SVOA VEW01-SB17-88H-0409 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB SVOA VEW01-SB19-6H7-0409 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB VOA VEW01-SB05-0209A Acetone 67-64-1 35 U R ICL UG_KG
SB VOA VEW01-SB05-1111H-0209 Acetone 67-64-1 35 U R ICL UG_KG
SB VOA VEW01-SB06-0209A Acetone 67-64-1 38 U R CCL UG_KG
SB VOA VEW01-SB06-77H-0209 Acetone 67-64-1 38 U R CCL UG_KG
SB VOA VEW01-SB23-12-0309 Acetone 67-64-1 38 U R ICL UG_KG
SB VOA VEW01-SB24-13-0309 Acetone 67-64-1 39 U R ICL UG_KG
SB VOA VEW01-SB26-46-0309 Acetone 67-64-1 41 U R ICL UG_KG
SB VOA VEW01-SB27-24-0309 Acetone 67-64-1 34 U R ICL UG_KG
SB VOA VEW01-SB27P-24-0309 Acetone 67-64-1 35 U R ICL UG_KG
SO METAL VEW01-SO02-0309 Thallium 7440-28-0 0.15 CLEAR R BL MG_KG
SO METAL VEW01-SO02P-0309 Thallium 7440-28-0 0.12 CLEAR R BL MG_KG
SO SVOA VEW01-SO02-0309 Pentachlorophenol 87-86-5 130 U R CCL UG_KG
SO SVOA VEW01-SO02P-0309 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SO SVOA VEW01-SO04-0209 bis(2-Ethylhexyl)phthalate 117-81-7 130 U R CCL UG_KG
SO SVOA VEW01-SO04-0209 Pentachlorophenol 87-86-5 130 U R CCL UG_KG
SO SVOA VEW01-SO05-0209 Benzaldehyde 100-52-7 390 U R CCL UG_KG
SO SVOA VEW01-SO06-0209 Benzaldehyde 100-52-7 410 U R CCL UG_KG
SO SVOA VEW01-SO08-0309 Benzaldehyde 100-52-7 410 U R CCL UG_KG
SO SVOA VEW01-SO08-0309 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SO SVOA VEW01-SO09-0309 2,4-Dinitrophenol 51-28-5 1200 U R CCL UG_KG
SO SVOA VEW01-SO10-0309 Pentachlorophenol 87-86-5 130 U R ICL UG_KG
SO SVOA VEW01-SO11-0309 2,4-Dinitrophenol 51-28-5 1200 U R CCL UG_KG
SO SVOA VEW01-SO14-0409 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SO SVOA VEW01-SO15-0409 2,4-Dinitrophenol 51-28-5 1300 U R CCL UG_KG
SO SVOA VEW01-SO19-0409 Pentachlorophenol 87-86-5 110 U R ICL UG_KG



Table M.1
Summary of Rejected Data
SWMU 1

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SO SVOA VEW01-SO20-0409 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SS SVOA VEW01-SS21-01-0209 Benzaldehyde 100-52-7 480 U R CCL UG_KG
SS SVOA VEW01-SS21-01-0209 Pentachlorophenol 87-86-5 130 U R CCL UG_KG
SS SVOA VEW01-SS21P-01-0209 Benzaldehyde 100-52-7 450 U R CCL UG_KG
SS SVOA VEW01-SS21P-01-0209 bis(2-Ethylhexyl)phthalate 117-81-7 120 U R CCH UG_KG
SS SVOA VEW01-SS21P-01-0209 Pentachlorophenol 87-86-5 120 U R CCL UG_KG
SS SVOA VEW01-SS22-01-0209 Benzaldehyde 100-52-7 400 U R CCL UG_KG
SS SVOA VEW01-SS22-01-0209 bis(2-Ethylhexyl)phthalate 117-81-7 110 U R CCH UG_KG
SS SVOA VEW01-SS22-01-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SS SVOA VEW01-SS24-01-0209 bis(2-Ethylhexyl)phthalate 117-81-7 130 U R CCH UG_KG
SS SVOA VEW01-SS24-01-0209 Pentachlorophenol 87-86-5 130 U R CCL UG_KG
SS SVOA VEW01-SS25-01-0209 bis(2-Ethylhexyl)phthalate 117-81-7 140 U R CCH UG_KG
SS SVOA VEW01-SS25-01-0209 Pentachlorophenol 87-86-5 140 U R CCL UG_KG
SS VOA VEW01-SS23-01-0209 Acetone 67-64-1 48 U R CCL UG_KG
SS VOA VEW01-SS26-01-0309 Acetone 67-64-1 37 U R ICL UG_KG
SS VOA VEW01-SS27-02-0309 Acetone 67-64-1 35 U R ICL UG_KG

Reason Codes (DV_Qual_Code)
BL Blank Contamination
CCH Continuing Calibration Verification – High Recovery
CCL Continuing Calibration Verification – Low Recovery
FD Poor Field Duplicate Reproducibility
ICH Initial Calibration – High Relative Response Factors
ICL Initial Calibration – Low Relative Response Factors
MI Matrix Interference
SSL Spiked Surrogate – Low Recovery
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M.2  VE-SWMU-2 
The purpose of this data quality evaluation is to summarize the findings of the data validation 
and any effects on the availability of the data for the VE-SWMU-2 SI/ESI Report, as well as to 
provide an assessment of data usability. The impact of rejected data on data usability is 
discussed in the individual subsections below. 

M.2.1 VE-PAOC-P Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
February 11 through June 2, 2009. 

M.2.1.1  Volatile Compounds 
Volatiles (BTEX only) were analyzed by SW-846 method 8260B.  The validation process 
resulted in the following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

VOA U CLEAR 48 100.00% X    

TOTAL: 48 100.00% 100.00%    

 

100.00% available for use 
as reported  

(completeness goal met)  

M.2.1.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C-SIM.  The validation process 
resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 162 81.00% X    
SVOA UJ CCH 12 6.00%  X   
SVOA R CCL 8 4.00%   X C, Aa 
SVOA U BL 7 3.50%  X   
SVOA J BRL 4 2.00% X    
SVOA UJ CCL 3 1.50%  X   
SVOA CLEAR CLEAR 2 1.00% X    
SVOA UJ BSL 2 1.00%  X   

TOTAL: 200 100.00% 84.00% 12.00% 4.00%  

 

96.00% available for use, 
qualified as applicable 

(completeness goal met)  
a Negative impact on completeness.  Potential negative impact on accuracy.       
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Pentachlorophenol was rejected in VEW02-SB14-46-0209, VEW02-SB15-46-0209, VEW02-
SB16-24-0209, VEW02-SB17-35-0209, VEW02-SB18-24-0209, VEW02-SB22-46-0209, VEW02-
SB23-24-0209, and VEW02-SB25-46-0209 due to a low recovery in the continuing calibration 
verification and potential extremely low bias.  Pentachlorophenol is a commonly-rejected 
compound due to poor instrument response.  Although this point cannot be used for 
decision-making purpose, this is likely inconsequential to the decisions made with these 
data.  Pentachlorophenol is not a chemical of concern at this fuel-related site.  The remaining 
semivolatile results (192 of 200 results) including all naphthalene results for this site are 
available for use to the project team.  Please refer to Table M-2 for a summary of rejected 
results for VE-SWMU-2. 

M.2.1.3  Total Metals 
Lead was analyzed by SW-846 methods 6020 and 6010B.  The validation process resulted in 
the following qualifiers for results in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 9 69.23% X    
METAL J MSL 4 30.77%  X   

TOTAL: 13 100.00% 69.23% 30.77%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.2.1.4  Total Petroleum Hydrocarbons (TPH) 
Total Petroleum Hydrocarbons (TPH-Gasoline Range Organics (C6-C10), TPH-Diesel Range 
Organics (C10-C28)) were analyzed by SW-846 method 8015B.  The validation process 
resulted in the following qualifiers for results in the TPH fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

TPH CLEAR CLEAR 5 31.25% X    
TPH U CLEAR 5 31.25% X    
TPH J BRL 3 18.75% X    
TPH U BL 2 12.50%  X   
TPH J BL 1 6.25%  X   

TOTAL: 16 100.00% 81.25% 18.75%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.2.1.5  Wet Chemistry 
Wet Chemistry (percent solids) was analyzed by ASTM D2216.  Excluding field quality 
control samples, 9 distinct data points were generated.  Although wet chemistry data were 
not third-party validated, the data were still subject to many of the verification and 
validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers 
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were applied and the wet chemistry data set is 100 percent complete (9 of 9 wet chemistry 
results are available for use).  

M.2.2 VE-SWMU-2 Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on 
February 11 through June 2, 2009. 

M.2.2.1  Volatile Compounds 
Volatiles (BTEX only) were analyzed by SW-846 method 8260B.  The validation process 
resulted in the following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 78 81.25% X    
VOA UJ SSL 18 18.75%  X   

TOTAL: 96 100.00% 81.25% 18.75%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.2.2.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C-SIM.  The validation process 
resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 321 80.25% X    
SVOA UJ CCH 20 5.00%  X   
SVOA U BL 15 3.75%  X   
SVOA R CCL 13 3.25%   X C, Aa 
SVOA UJ BSL 9 2.25%  X   
SVOA J BRL 7 1.75% X    
SVOA R CCH 4 1.00%   X C, Aa 
SVOA UJ CCL 4 1.00%  X   
SVOA J CCH 2 0.50%  X   
SVOA R ICL 2 0.50%   X C, Aa 
SVOA UJ ICH 2 0.50%  X   
SVOA J ISH 1 0.25%  X   

TOTAL: 400 100.00% 82.00% 13.25% 4.75%  

 

95.25% available for use, 
qualified as applicable 

(completeness goal met)  
a Negative impact on completeness.  Potential negative impact on accuracy.       
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Pentachlorophenol was rejected in both VEW02-SS15-01-0209 and VEW02-SS19P-01-0209 
due to a low recovery in the initial calibration and potential extremely low bias.  
Pentachlorophenol was rejected in and VEW02-SS13-01-0209, VEW02-SS14-01-0209, VEW02-
SS15P-01-0209, VEW02-SS16-01-0209, VEW02-SS18-01-0209, VEW02-SS19-01-0209, VEW02-
SS20-01-0209, VEW02-SS21-01-0209, VEW02-SS22-01-0209, VEW02-SS23-01-0209, VEW02-
SS23P-01-0209, VEW02-SS24-01-0209, and VEW02-SS25-01-0209 due to a low recovery in the 
continuing calibration verification and potential extremely low bias.  Pentachlorophenol is a 
commonly-rejected compound due to poor instrument response.  Dibenz(a,h)anthracene 
and Indeno(1,2,3-cd)pyrene were rejected in both VEW02-SS15-01-0209 and VEW02-SS19P-
01-0209 due to high recovery in the continuing calibration verification and potential 
extremely high bias.  Although these points cannot be used for decision-making purpose, 
this is likely inconsequential to the decisions made with these data.  None of these rejected 
semivolatile compounds are expected to be chemicals of concern at this fuel-related site.  
The remaining semivolatile results (381 of 400 results) including all of the naphthalene 
results for this site are available for use to the project team.  Please refer to Table M-2 for a 
summary of rejected results for VE-SWMU-2. 

M.2.2.3  Total Metals 
Lead was analyzed by SW-846 methods 6020 and 6010B.  The validation process resulted in 
the following qualifiers for results in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 14 63.64% X    

METAL J MSL 6 27.27%  X   

METAL J FD 2 9.09%  X   

TOTAL: 22 100.00% 63.64% 36.36%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.2.2.4  Total Petroleum Hydrocarbons (TPH) 
Total Petroleum Hydrocarbons (TPH-Gasoline Range Organics (C6-C10), TPH-Diesel Range 
Organics (C10-C28)) were analyzed by SW-846 method 8015B.  The validation process 
resulted in the following qualifiers for results in the TPH fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

TPH U CLEAR 14 43.75% X    

TPH CLEAR CLEAR 9 28.13% X    

TPH J FD 4 12.50%  X   

TPH U BL 3 9.38%  X   
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

TPH J BL 1 3.13%  X   

TPH J BRL 1 3.13% X    

TOTAL: 32 100.00% 75.00% 25.00%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.2.2.5  Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 38 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (38 of 38 grain 
size results are available for use). 

M.2.2.6  Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, two distinct data points was generated.  Although geotechnical data were not 
third-party validated, the data were still subject to many of the verification and validation 
steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were 
applied and the geotechnical data set is 100 percent complete (2 of 2 geotechnical results are 
available for use). 

M.2.2.7  Wet Chemistry 
Wet Chemistry (pH, TOC, and percent solids) were analyzed by SW-846 9045C, Lloyd Kahn, 
and ASTM D2216, respectively.  Excluding field quality control samples, 23 distinct data 
points were generated.  Although wet chemistry data were not third-party validated, the 
data were still subject to many of the verification and validation steps outlined in Worksheet 
34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and the wet chemistry 
data set is 100 percent complete (23 of 23 wet chemistry results are available for use).  
 



Table M.2
Summary of Rejected Data
SWMU 2

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SB SVOA VEW02-SB14-46-0209 Pentachlorophenol 87-86-5 100 U R CCL UG_KG
SB SVOA VEW02-SB15-46-0209 Pentachlorophenol 87-86-5 120 U R CCL UG_KG
SB SVOA VEW02-SB16-24-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SB SVOA VEW02-SB17-35-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SB SVOA VEW02-SB18-24-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SB SVOA VEW02-SB22-46-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SB SVOA VEW02-SB23-24-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SB SVOA VEW02-SB25-46-0209 Pentachlorophenol 87-86-5 100 U R CCL UG_KG
SS SVOA VEW02-SS13-01-0209 Pentachlorophenol 87-86-5 130 U R CCL UG_KG
SS SVOA VEW02-SS14-01-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SS SVOA VEW02-SS15-01-0209 Dibenz(a,h)anthracene 53-70-3 24 U R CCH UG_KG
SS SVOA VEW02-SS15-01-0209 Indeno(1,2,3-cd)pyrene 193-39-5 24 U R CCH UG_KG
SS SVOA VEW02-SS15-01-0209 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SS SVOA VEW02-SS15P-01-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SS SVOA VEW02-SS16-01-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SS SVOA VEW02-SS18-01-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SS SVOA VEW02-SS19-01-0209 Pentachlorophenol 87-86-5 100 U R CCL UG_KG
SS SVOA VEW02-SS19P-01-0209 Dibenz(a,h)anthracene 53-70-3 21 U R CCH UG_KG
SS SVOA VEW02-SS19P-01-0209 Indeno(1,2,3-cd)pyrene 193-39-5 21 U R CCH UG_KG
SS SVOA VEW02-SS19P-01-0209 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SS SVOA VEW02-SS20-01-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SS SVOA VEW02-SS21-01-0209 Pentachlorophenol 87-86-5 100 U R CCL UG_KG
SS SVOA VEW02-SS22-01-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SS SVOA VEW02-SS23-01-0209 Pentachlorophenol 87-86-5 100 U R CCL UG_KG
SS SVOA VEW02-SS23P-01-0209 Pentachlorophenol 87-86-5 100 U R CCL UG_KG
SS SVOA VEW02-SS24-01-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SS SVOA VEW02-SS25-01-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG

Reason Codes (DV_Qual_Code)
CCH Continuing Calibration Verification – High Recovery
CCL Continuing Calibration Verification – Low Recovery
ICL Initial Calibration – Low Relative Response Factors
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M.3  VE-SWMU-6/7 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-SWMU-6/7 SI/ESI 
Report, as well as to provide an assessment of data usability. The impact of rejected data on 
data usability is discussed in the individual subsections below. 

M.3.1 VE-SWMU-6/7 Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
February 24 through February 27, 2009. 

M.3.1.1  Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 344 96.36% X    
VOA R ICL 10 2.80%   X C, Aa 
VOA UJ CCH 3 0.84%  X   

TOTAL: 357 100.00% 96.36% 0.84% 2.80%  

 

97.20% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Acetone was rejected in VEW6/7-SB11-46-0209, VEW6/7-SB12-46-0209, VEW6/7-SB13-46-
0209, VEW6/7-SB14-46-0209, VEW6/7-SB14P-46-0209, VEW6/7-SB15-46-0209, and 
VEW6/7-SB16-46-0209 and 2-Butanone was rejected in VEW6/7-SB11-46-0209, VEW6/7-
SB12-46-0209, and VEW6/7-SB13-46-0209 due to low recovery in the initial calibration and 
potential extremely low bias.  These are common laboratory contaminants and commonly-
rejected compounds due to poor instrument response.  Although these points cannot be 
used for decision-making purposes, this is likely inconsequential to the decisions made with 
these data.  The remaining volatile results (347 of 357 results) for this site are available for 
use to the project team.  Please refer to Table M-3 for a summary of rejected results for VE-
SWMU-6/7. 

M.3.1.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available 
as Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 313 65.76% X    

SVOA UJ ICH 91 19.12%  X   

SVOA UJ BSL 21 4.41%  X   

SVOA UJ CCH 15 3.15%  X   

SVOA UJ CCL 14 2.94%  X   

SVOA J BRL 7 1.47% X    

SVOA R CCL 6 1.26%   X C, Aa 

SVOA UJ ICL 3 0.63%  X   

SVOA J CCH 2 0.42%  X   

SVOA U BL 2 0.42%  X   

SVOA J CCL 1 0.21%  X   

SVOA J ICH 1 0.21%  X   

TOTAL: 476 100.00% 67.23% 31.51% 1.26%  

 

98.74% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Pentachlorophenol was rejected in VEW6/7-SB11-46-0209, VEW6/7-SB12-46-0209, and 
VEW6/7-SB13-46-0209 due to extremely low recovery in the continuing calibration 
verification and potential extremely low bias.  This is a commonly-rejected compound due 
to poor instrument response. Benzaldehyde was rejected in VEW6/7-SB14-46-0209, 
VEW6/7-SB14P-46-0209, and VEW6/7-SB15-46-0209 due to extremely low recovery in the 
continuing calibration verification and potential extremely low bias.  Although these points 
cannot be used for decision-making purpose, this is likely inconsequential to the decisions 
made with these data.  The remaining semivolatile results (470 of 476 results) for this site are 
available for use to the project team.  Please refer to Table M-3 for a summary of rejected 
results for VE-SWMU-6/7. 

M.3.1.3  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 106 63.10% X    

METAL U CLEAR 30 17.86% X    

METAL U BL 9 5.36%  X   

METAL J MSH 7 4.17%  X   

METAL J FD 6 3.57%  X   

METAL J MSL 4 2.38%  X   

METAL J BRL 3 1.79% X    

METAL UJ MSL 3 1.79%  X   

TOTAL: 168 100.00% 82.74% 17.26%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.3.1.4  Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.3.1.5  Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.3.1.6  Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, 
respectively.  Excluding field quality control samples, 2 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (2 of 2 wet chemistry results are available for use).  

M.3.2 VE-SWMU-6/7 Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on 
February 24 through February 27, 2009. 
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M.3.2.1  Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 323 90.48% X    
VOA UJ MSL 18 5.04%  X   
VOA R ICL 9 2.52%   X C, Aa 
VOA UJ CCH 4 1.12%  X   
VOA R ICH 2 0.56%   X C, Aa 
VOA U BL 1 0.28%  X   

TOTAL: 357 100.00% 90.48% 6.44% 3.08%  

 

96.92% available for use, 
qualified as applicable 

(completeness goal met)  
a Negative impact on completeness.  Potential negative impact on accuracy.         

Acetone was rejected in VEW6/7-SS11-01-0209, VEW6/7-SS12-01-0209, VEW6/7-SS12P-01-
0209, VEW6/7-SS14-01-0209, VEW6/7-SS15-01-0209, and VEW6/7-SS16-01-0209  and 2-
Butanone was rejected in VEW6/7-SS11-01-0209, VEW6/7-SS12-01-0209, VEW6/7-SS12P-01-
0209, and VEW6/7-SS13-01-0209 due to low recovery in the initial calibration and potential 
extremely low bias.  These are common laboratory contaminants and commonly-rejected 
compounds due to poor instrument response.  Acetone and 2-Butanone were also rejected in 
VEW6/7-SS13-01-0209 due to high recovery in the initial calibration and potential extremely 
high bias. Although these points cannot be used for decision-making purposes, this is likely 
inconsequential to the decisions made with these data.  The remaining volatile results (346 
of 357 results) for this site are available for use to the project team.  Please refer to Table M-
19 for a summary of rejected results for VE-SWMU-6/7. 

M.3.2.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 291 61.13% X    
SVOA UJ ICH 93 19.54%  X   
SVOA UJ BSL 24 5.04%  X   
SVOA J ICH 21 4.41%  X   
SVOA UJ CCH 16 3.36%  X   
SVOA J BRL 13 2.73% X    
SVOA UJ CCL 11 2.31%  X   
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA J CCH 3 0.63%  X   
SVOA U BL 3 0.63%  X   
SVOA R CCL 1 0.21%   X C, Aa 

TOTAL: 476 100.00% 63.87% 35.92% 0.21%  

 

99.79% available for use, 
qualified as applicable 

(completeness goal met)  
a Negative impact on completeness.  Potential negative impact on accuracy.       

Pentachlorophenol was rejected in VEW6/7-SS13-01-0209 due to extremely low recovery in 
a continuing calibration verification.  This is a commonly-rejected compound due to typical 
poor instrument response and this is indicative of a potential extremely low bias. Although 
this point cannot be used for decision-making purpose, this is likely inconsequential to the 
decisions made with these data.  The remaining semivolatile results (475 of 476 results) for 
this site are available for use to the project team.  Please refer to Table M-3 for a summary of 
rejected results for VE-SWMU-6/7. 

M.3.2.3  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 104 61.90% X    

METAL J BRL 10 5.95% X    

METAL J FD 14 8.33%  X   

METAL J MSH 7 4.17%  X   

METAL J MSL 6 3.57%  X   

METAL U BL 10 5.95%  X   

METAL U CLEAR 16 9.52%  X   

METAL UJ BL 1 0.60%  X   

TOTAL: 168 100.00% 67.86% 32.14%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  
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M.3.2.4  Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.3.2.5  Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.3.2.6  Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, 
respectively.  Excluding field quality control samples, 2 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (2 of 2 wet chemistry results are available for use).  

 



Table M.3
Summary of Rejected Data
SWMU 6/7

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SB SVOA VEW6/7-SB11-46-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SB SVOA VEW6/7-SB12-46-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SB SVOA VEW6/7-SB13-46-0209 Pentachlorophenol 87-86-5 110 U R CCL UG_KG
SB SVOA VEW6/7-SB14-46-0209 Benzaldehyde 100-52-7 430 U R CCL UG_KG
SB SVOA VEW6/7-SB14P-46-0209 Benzaldehyde 100-52-7 430 U R CCL UG_KG
SB SVOA VEW6/7-SB15-46-0209 Benzaldehyde 100-52-7 390 U R CCL UG_KG
SB VOA VEW6/7-SB11-46-0209 2-Butanone 78-93-3 26 U R ICL UG_KG
SB VOA VEW6/7-SB11-46-0209 Acetone 67-64-1 30 U R ICL UG_KG
SB VOA VEW6/7-SB12-46-0209 2-Butanone 78-93-3 31 U R ICL UG_KG
SB VOA VEW6/7-SB12-46-0209 Acetone 67-64-1 35 U R ICL UG_KG
SB VOA VEW6/7-SB13-46-0209 2-Butanone 78-93-3 31 U R ICL UG_KG
SB VOA VEW6/7-SB13-46-0209 Acetone 67-64-1 36 U R ICL UG_KG
SB VOA VEW6/7-SB14-46-0209 Acetone 67-64-1 34 U R ICL UG_KG
SB VOA VEW6/7-SB14P-46-0209 Acetone 67-64-1 30 U R ICL UG_KG
SB VOA VEW6/7-SB15-46-0209 Acetone 67-64-1 29 U R ICL UG_KG
SB VOA VEW6/7-SB16-46-0209 Acetone 67-64-1 34 U R ICL UG_KG
SS SVOA VEW6/7-SS13-01-0209 Pentachlorophenol 87-86-5 130 U R CCL UG_KG
SS VOA VEW6/7-SS11-01-0209 2-Butanone 78-93-3 27 U R ICL UG_KG
SS VOA VEW6/7-SS11-01-0209 Acetone 67-64-1 31 U R ICL UG_KG
SS VOA VEW6/7-SS12-01-0209 2-Butanone 78-93-3 28 U R ICL UG_KG
SS VOA VEW6/7-SS12-01-0209 Acetone 67-64-1 32 U R ICL UG_KG
SS VOA VEW6/7-SS12P-01-0209 2-Butanone 78-93-3 28 U R ICL UG_KG
SS VOA VEW6/7-SS12P-01-0209 Acetone 67-64-1 32 U R ICL UG_KG
SS VOA VEW6/7-SS13-01-0209 2-Butanone 78-93-3 31 U R ICH UG_KG
SS VOA VEW6/7-SS13-01-0209 Acetone 67-64-1 35 BJ R ICH UG_KG
SS VOA VEW6/7-SS14-01-0209 Acetone 67-64-1 34 U R ICL UG_KG
SS VOA VEW6/7-SS15-01-0209 Acetone 67-64-1 34 U R ICL UG_KG
SS VOA VEW6/7-SS16-01-0209 Acetone 67-64-1 32 U R ICL UG_KG

Reason Codes (DV_Qual_Code)
CCL Continuing Calibration Verification – Low Recovery
ICH Initial Calibration – High Relative Response Factors
ICL Initial Calibration – Low Relative Response Factors
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M.4  VE-SWMU-10 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-SWMU-10 SI/ESI 
Report, as well as to provide an assessment of data usability. The impact of rejected data on 
data usability is discussed in the individual subsections below. 

M.4.1 VE-SWMU-10 Groundwater Data 
This evaluation assesses the analytical results of the groundwater samples collected on 
March 27 through April 3, 2009. 

M.4.1.1  Total Metals 
Total metals (thallium only) were analyzed by SW-846 method 6020.  The validation process 
resulted in the following qualifiers for results in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL U CLEAR 5 83.33% X    

METAL U BL 1 16.67%  X   

TOTAL: 6 100.00% 83.33% 16.67%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.4.1.2  Filtered Metals 
Filtered metals (thallium only) were analyzed by SW-846 method 6020.  The validation 
process resulted in the following qualifiers for results in the filtered metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL U CLEAR 5 83.33% X    

METAL U BL 1 16.67%  X   

TOTAL: 6 100.00% 83.33% 16.67%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.4.1.3  Wet Chemistry 
Wet Chemistry (total dissolved solids and chloride) was analyzed by EPA methods 160.1 
and 325.2 respectively.  Excluding field quality control samples, two distinct data points 
were generated.  Although wet chemistry data were not third-party validated, the data were 
still subject to many of the verification and validation steps outlined in Worksheet 34 and 35 
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of the UFP-SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 
percent complete (2 of 2 wet chemistry results are available for use). 

M.4.2 VE-SWMU-10 Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on 
February 10, 2009. 

M.4.2.1  Total Metals 
Total metals (thallium only) were analyzed by SW-846 method 6020.  The validation process 
resulted in the following qualifiers for results in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL U CLEAR 9 100.00% X    

TOTAL: 9 100.00% 100.00%    

 

100.00% available for use as 
reported  

(completeness goal met)  

M.4.2.2  Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.4.2.3  Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.4.2.4  Wet Chemistry 
Wet Chemistry (pH, TOC, and percent solids) were analyzed by SW-846 9045C, Lloyd Kahn, 
and ASTM D2216, respectively.  Excluding field quality control samples, 11 distinct data 
points were generated.  Although wet chemistry data were not third-party validated, the 
data were still subject to many of the verification and validation steps outlined in Worksheet 
34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and the wet chemistry 
data set is 100 percent complete (11 of 11 wet chemistry results are available for use).  
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M.5  VE-AOC-A 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-AOC-A SI/ESI Report, 
as well as to provide an assessment of data usability. 

M.5.1 VE-AOC-A Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
February 23, 2009. 

M.5.1.1  Total Petroleum Hydrocarbons (TPH) 
Total Petroleum Hydrocarbons Diesel Range Organics (C10-C28) was analyzed by SW-846 
method 8015B.  The validation process resulted in the following qualifiers for results in the 
TPH fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

TPH CLEAR CLEAR 21 75.00% X    
TPH U BL 5 17.86%  X   
TPH J FD 2 7.14%  X   

TOTAL: 28 100.00% 75.00% 25.00%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.5.2  VE-AOC-A Composite Soil Data 
This evaluation assesses the analytical results of the composite soil samples collected on 
February 23, 2009. 

M.5.2.1  Total Petroleum Hydrocarbons (TPH) 
Total Petroleum Hydrocarbons Diesel Range Organics (C10-C28) was analyzed by SW-846 
method 8015B.  The validation process resulted in the following qualifiers for results in the 
TPH fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 
Available as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

TPH CLEAR CLEAR 7 100.00% X    

TOTAL: 7 100.00% 100.00%    

 

100.00% available for use 
as reported  

(completeness goal met)  
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M.6  VE-AOC-G 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-AOC-G SI/ESI Report, as 
well as to provide an assessment of the data usability. The impact of rejected data on data 
usability is discussed in the individual subsections below. 

M.6.1 VE-AOC-G Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
February 25, 2009. 

M.6.1.1  Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA UJ MSL 49 48.04%  X   

VOA U CLEAR 46 45.10% X    

VOA R ICL 4 3.92%   X C, Aa 

VOA UJ CCH 3 2.94%  X   

TOTAL: 102 100.00% 45.10% 50.98% 3.92%  

 

96.08% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   

Acetone and 2-Butanone were rejected in VEAG-SB06-46-0209 and VEAG-SB07-46-0209 due 
to a low recovery in the initial calibration and did not meet the acceptance criterion with a 
extremely low bias.  These are commonly-rejected compounds due its  poor instrument 
response.  Acetone is also a common laboratory contaminant.  Although these points cannot 
be used for decision-making purposes and the data user cannot make conclusions with 
respect to Acetone and 2-Butanone at the site, this is likely inconsequential to the decisions 
made with these data.  In addition, VOCs were not detected at AOC G during the PA/SI 
and are not expected to be constituents of concern.  The remaining volatile results (98 of 102 
results) for this site are available for use to the project team.  Please refer to Table M-2 for a 
summary of rejected results for VE-AOC-G. 

M.6.1.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 methods 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 110 80.88% X    

SVOA UJ ICH 11 8.09%  X   

SVOA UJ CCL 9 6.62%  X   

SVOA R CCL 3 2.21%   X C, Aa 

SVOA UJ BSL 2 1.47%  X   

SVOA UJ CCH 1 0.74%  X   

TOTAL: 136 100.00% 80.88% 16.91% 2.21%  

 

97.79% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   

Pentachlorophenol was rejected in both VEAG-SB06-46-0209 and VEAG-SB07-46-0209 and 
Bis(2-Ethylhexyl)phthalate was rejected at VEAG-SB06-46-0209 because of low recovery in 
the continuing calibration verification and could not be estimated.  Pentachlorophenol is a 
commonly-rejected compound due to its poor instrument response and Bis(2-
Ethylhexyl)phthalate is a common laboratory contaminant.  Although these points cannot 
be used for decision-making purpose, this is likely inconsequential to the decisions made 
with these data.  Pentachlorophenol and Bis(2-Ethylhexyl)phthalate were not detected at 
AOC G during the PA/SI and are not believed to be site related constituents.  The 
remaining semivolatile results (133 of 136 results) for this site are available for use to the 
project team.  Please refer to Table M-2 for a summary of rejected results for VE-AOC-G. 

M.6.1.3  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 17 35.42% X    

METAL J MSL 12 25.00%  X   

METAL U CLEAR 7 14.58% X    

METAL J MDP 4 8.33%  X   

METAL J SD 4 8.33%  X   

METAL J BRL 3 6.25% X    



APPENDIX M – DATA QUALITY EVALUATION 

SI/ESI-DF_ES051710192043TPA / 101600001 46 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL U BL 1 2.08%  X   

TOTAL: 48 100.00% 56.25% 43.75%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.6.1.4  Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.6.1.5  Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.6.1.6  Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, 
respectively.  Excluding field quality control samples, 2 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (2 of 2 wet chemistry results are available for use).  

M.6.2  AOC G Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on 
February 25, 2009. 

M.6.2.1  Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 
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Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 138 90.20% X    

VOA UJ CCH 9 5.88%  X   

VOA R ICL 6 3.92%   X C, Aa 

TOTAL: 153 100.00% 90.20% 5.88% 3.92%  

 

96.08% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Acetone and 2-Butanone were rejected in VEAG-SS06-01-0209, VEAG-SS07-01-0209, and 
VEAG-SS07P-01-0209 due to low recovery in the initial calibration and have a potential 
extremely low bias.  These are commonly-rejected compounds due to poor instrument 
response.  Although these points cannot be used for decision-making purposes, this is likely 
inconsequential to the decisions made with these data.  VOCs were not detected at AOC G 
during the PA/SI.  The remaining volatile results (147 of 153 results) for this site are 
available for use to the project team.  Please refer to Table M-2 for a summary of rejected 
results for VE-AOC-G. 

M.6.2.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 methods 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available 
as Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 127 62.25% X    

SVOA UJ ICH 62 30.39%  X   

SVOA UJ CCL 5 2.45%  X   

SVOA J BRL 4 1.96% X    

SVOA UJ BSL 3 1.47%  X   

SVOA R CCL 2 0.98%   X C, Aa 

SVOA J ICH 1 0.49%  X   

TOTAL: 204 100.00% 64.22% 34.80% 0.98%  

 

98.53% available for use, 
qualified as applicable 

(completeness goal met)  
a Negative impact on completeness.  Potential negative impact on accuracy.       
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Pentachlorophenol and Bis(2-Ethylhexyl)phthalate were rejected in VEAG-SS06-01-0209 due 
to low recovery in the continuing calibration verification.  Pentachlorophenol is a 
commonly-rejected compound due to poor instrument response and Bis(2-
Ethylhexyl)phthalate is a common laboratory contaminant.  Although these points cannot 
be used for decision-making purpose, this is likely inconsequential to the decisions made 
with these data.  The remaining semivolatile results (202 of 204 results) for this site are 
available for use to the project team.  Please refer to Table M-2 for a summary of rejected 
results for VE-AOC-G. 

M.6.2.3  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 25 34.72% X    

METAL J MSL 18 25.00%  X   

METAL U CLEAR 9 12.50% X    

METAL J MDP 6 8.33%  X   

METAL J SD 6 8.33%  X   

METAL J BRL 4 5.56% X    

METAL J FD 4 5.56%  X   

TOTAL: 72 100.00% 52.78% 47.22%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.6.2.4  Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.6.2.5  Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 
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M.6.2.6  Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, 
respectively.  Excluding field quality control samples, 2 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (2 of 2 wet chemistry results are available for use).  



Table M.6
Summary of Rejected Data
AOC G

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SB SVOA VEAG-SB06-46-0209 bis(2-Ethylhexyl)phthalate 117-81-7 130 U R CCL UG_KG
SB SVOA VEAG-SB06-46-0209 Pentachlorophenol 87-86-5 130 U R CCL UG_KG
SB SVOA VEAG-SB07-46-0209 Pentachlorophenol 87-86-5 120 U R CCL UG_KG
SB VOA VEAG-SB06-46-0209 2-Butanone 78-93-3 35 U R ICL UG_KG
SB VOA VEAG-SB06-46-0209 Acetone 67-64-1 40 J R ICL UG_KG
SB VOA VEAG-SB07-46-0209 2-Butanone 78-93-3 31 U R ICL UG_KG
SB VOA VEAG-SB07-46-0209 Acetone 67-64-1 36 U R ICL UG_KG
SS SVOA VEAG-SS06-01-0209 bis(2-Ethylhexyl)phthalate 117-81-7 62 J R CCL UG_KG
SS SVOA VEAG-SS06-01-0209 Phenanthrene 85-01-8 24 U R CCL UG_KG
SS VOA VEAG-SS06-01-0209 2-Butanone 78-93-3 33 U R ICL UG_KG
SS VOA VEAG-SS06-01-0209 Acetone 67-64-1 38 J R ICL UG_KG
SS VOA VEAG-SS07-01-0209 2-Butanone 78-93-3 38 U R ICL UG_KG
SS VOA VEAG-SS07-01-0209 Acetone 67-64-1 43 U R ICL UG_KG
SS VOA VEAG-SS07P-01-0209 2-Butanone 78-93-3 49 U R ICL UG_KG
SS VOA VEAG-SS07P-01-0209 Acetone 67-64-1 56 U R ICL UG_KG

Reason Codes (DV_Qual_Code)
CCL Continuing Calibration Verification – Low Recovery
ICL Initial Calibration – Low Relative Response Factors
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M.7 VE-PI-4 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-PI-4 SI/ESI Report, as 
well as to provide an assessment of data usability. 

M.7.1 VE-PI-4 Groundwater Data 
This evaluation assesses the analytical results of the groundwater samples collected on 
March 24 through April 3, 2009. 

M.7.1.1 Volatile Compounds 
Volatiles were analyzed by SW-846 methods 8260B and 8260B-SIM.  The validation process 
resulted in the following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact on 
PARCC 

VOA U CLEAR 361 88.48% X    

VOA U BL 15 3.68%  X   

VOA UJ CCH 8 1.96%  X   

VOA UJ CCL 7 1.72%  X   

VOA CLEAR CLEAR 6 1.47% X    

VOA UJ SSL 5 1.23%  X   

VOA J BRL 4 0.98% X    

VOA J SSL 2 0.49%  X   

TOTAL: 408 100.00% 90.93% 9.07%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.7.1.2 Wet Chemistry 
Wet Chemistry (total dissolved solids and chloride) was analyzed by EPA methods 160.1 
and 325.2 respectively.  Excluding field quality control samples, 4 distinct data points were 
generated.  Although wet chemistry data were not third-party validated, the data were still 
subject to many of the verification and validation steps outlined in Worksheet 34 and 35 of 
the UFP-SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 
percent complete (4 of 4 wet chemistry results are available for use). 
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M.8 VE-PI-5 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-PI-5 SI/ESI Report, as 
well as to provide an assessment of data usability. The impact of rejected data on data 
usability is discussed in the individual subsections below. 

M.8.1 VE-PI-5 Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected from 
March 11 and March 12, 2009. 

M.8.1.1 Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 
Impact on 

PARCC 

VOA U CLEAR 177 86.76% X    

VOA UJ MSL 9 4.41%  X   

VOA UJ ICH 8 3.92%  X   

VOA R ICL 4 1.96%   X C, Aa 

VOA U BL 3 1.47%  X   

VOA UJ CCH 3 1.47%  X   

TOTAL: 204 100.00% 86.76% 11.27% 1.96%  

 

98.03% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Acetone was rejected in VEP5-SB02-24-0309, VEP5-SB05-46-0309, VEP5-SB06-46-0309, and 
VEP5-SB08-46-0309 due to extremely low recovery in the initial calibration and potential 
extremely low bias.  This is a commonly-rejected compound due to poor instrument 
response and is a common laboratory contaminant.  Although these points cannot be used 
for decision-making purposes, this is likely inconsequential to the decisions made with these 
data.  Acetone is not expected to be a site related constituent.  The remaining volatile results 
(200 of 204 results) for this site are available for use to the project team.  Please refer to Table 
M-8 for a summary of rejected results for VE-PI-5. 

M.8.1.2 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 
Impact on 

PARCC 

SVOA U CLEAR 214 78.68% X    

SVOA UJ ICH 23 8.46%  X   

SVOA UJ ICL 9 3.31%  X   

SVOA UJ BSL 8 2.94%  X   

SVOA UJ CCL 6 2.21%  X   

SVOA UJ ISL 4 1.47%  X   

SVOA R CCL 3 1.10%   X C, Aa 

SVOA J BRL 2 0.74% X    

SVOA CLEAR CLEAR 1 0.37% X    

SVOA J ICH 1 0.37%  X   

SVOA R ICL 1 0.37%   X C, Aa 

TOTAL: 272 100.00% 79.78% 18.75% 1.47%  

 

98.53% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Pentachlorophenol was rejected in VEP5-SB08-46-0309 due to extremely low recovery in the 
initial calibration and potential extremely low bias.  This is a commonly-rejected compound 
due to poor instrument response.  Benzaldehyde was rejected in VEP5-SB02-24-0309, VEP5-
SB05-46-0309, and VEP5-SB06-46-0309 due to low recovery in the continuing calibration 
verification and potential extremely low bias.  Although these points cannot be used for 
decision-making purpose, this is likely inconsequential to the decisions made with these 
data.  Pentachlorophenol and Benzaldehyde are not believed to be site related constituents.  
The remaining semivolatile results (268 of 272 results) for this site are available for use to the 
project team.  Please refer to Table M-8 for a summary of rejected results for VE-PI-5. 

M.8.1.3 Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 
Impact on 

PARCC 

METAL CLEAR CLEAR 41 42.71% X    

METAL J MSL 12 12.50%  X   

METAL U CLEAR 12 12.50% X    

METAL J MSH 9 9.38%  X   

METAL U BL 8 8.33%  X   

METAL J MDP 3 3.13%  X   

METAL J SD 3 3.13%  X   

METAL R MSL 3 3.13%   X C, Aa 

METAL UJ BL 3 3.13%  X   

METAL J BRL 2 2.08% X    

TOTAL: 96 100.00% 57.29% 39.58% 3.13%  

 

96.87% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Mercury was rejected in VEP5-SB02-24-0309, VEP5-SB05-46-0309, and VEP5-SB06-46-0309 
due to low recovery in a matrix spike and/or matrix spike duplicate.  This is likely 
indicative of matrix effects and a potential extremely low bias.  Although these points 
cannot be used for decision-making purposes, this is likely inconsequential to the decisions 
made with these data.  Mercury is not expected to be a site related constituent.  The 
remaining metal results (93 of 96 results) for this site are available for use to the project 
team.  Please refer to Table M-8 for a summary of rejected results for VE-PI-5. 

M.8.1.4 Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.8.1.5 Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
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the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.8.1.6 Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, and 
respectively.  Excluding field quality control samples, 2 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (2 of 2 wet chemistry results are available for use).  

M.8.2 VE-PI-5 Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected from 
February 25 through March 12, 2009. 

M.8.2.1 Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

VOA U CLEAR 401 87.36% X    

VOA UJ MSL 20 4.36%  X   

VOA UJ CCH 16 3.49%  X   

VOA R ICL 13 2.83%   X C, Aa 

VOA UJ ICH 7 1.53%  X   

VOA U BL 2 0.44%  X   

TOTAL: 459 100.00% 87.36% 9.80% 2.83%  

 

97.16% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Acetone was rejected in VEP5-SS01-01-0209, VEP5-SS03-02-0209, VEP5-SS04-02-0209, VEP5-
SS05-01-0309, VEP5-SS06-01-0309, VEP5-SS07-02-0209, VEP5-SS07P-02-0209, and VEP5-SS08-
01-0309 due to extremely low recovery in the initial calibration and potential extremely low 
bias.  2-Butanone was rejected in VEP5-SS01-01-0209, VEP5-SS03-02-0209, VEP5-SS04-02-
0209, VEP5-SS07-02-0209, and VEP5-SS07P-02-0209 due to extremely low recovery in the 
initial calibration and potential extremely low bias.  These are common laboratory 
contaminants.  Although these points cannot be used for decision-making purposes, this is 
likely inconsequential to the decisions made with these data.  The remaining volatile results 
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(446 of 459 results) for this site are available for use to the project team.  Please refer to Table 
M-8 for a summary of rejected results for VE-PI-5. 

M.8.2.2 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

SVOA U CLEAR 426 69.61% X    

SVOA UJ ICH 125 20.42%  X   

SVOA UJ CCL 19 3.10%  X   

SVOA UJ BSL 14 2.29%  X   

SVOA R CCL 9 1.47%   X C, Aa 

SVOA UJ ISL 7 1.14%  X   

SVOA UJ ICL 6 0.98%  X   

SVOA J BRL 2 0.33% X    

SVOA U BL 2 0.33%  X   

SVOA J ICH 1 0.16%  X   

SVOA J ISL 1 0.16%  X   

TOTAL: 612 100.00% 69.94% 28.59% 1.47%  

 

98.53% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.  

Pentachlorophenol was rejected in VEP5-SS01-01-0209, VEP5-SS03-02-0209, VEP5-SS07-02-
0209, and VEP5-SS07P-02-0209 due to extremely low recovery in the continuing calibration 
verification and potential extremely low bias.  Pentachlorophenol is a commonly-rejected 
compound due to poor instrument response.  Benzaldehyde was rejected in VEP5-SS05-01-
0309 and VEP5-SS06-01-0309 due to a low recovery in the continuing calibration verification 
and potential extremely low bias.  Bis(2-Ethylhexyl)phthalate was also rejected in VEP5-
SS01-01-0209, VEP5-SS03-02-0209, and VEP5-SS07P-02-0209 due to low recovery in the 
continuing calibration verification and potential extremely low bias.  This compound is a 
common laboratory contaminant.  Although these points cannot be used for decision-
making purposes, this is likely inconsequential to the decisions made with these data.  The 
remaining semivolatile results (603 of 612 results) for this site are available for use to the 
project team.  Please refer to Table M-8 for a summary of rejected results for VE-PI-5. 
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M.8.2.3 Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 81 37.50% X    

METAL J MSL 46 21.30%  X   

METAL U CLEAR 34 15.74% X    

METAL J MDP 14 6.48%  X   

METAL J BRL 13 6.02% X    

METAL J SD 13 6.02%  X   

METAL J MSH 6 2.78%  X   

METAL U BL 6 2.78%  X   

METAL UJ BL 2 0.93%  X   

METAL R MSL 1 0.46%   X C, Aa 

TOTAL: 216 100.00% 59.26% 40.28% 0.46%  

 

99.54% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Mercury was rejected in VEP5-SS05-01-0309 due to low recovery in a matrix spike and/or 
matrix spike duplicate.  This is likely indicative of matrix effects and a potential extremely 
low bias.  Although this point cannot be used for decision-making purposes, this is likely 
inconsequential to the decisions made with these data.  Mercury is not believed to be a site 
related constituent.  The remaining metal results (215 of 216 results) for this site are 
available for use to the project team.  Please refer to Table M-8 for a summary of rejected 
results for VE-PI-5. 

M.8.2.4 Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 
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M.8.2.5 Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.8.2.6 Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, 
respectively.  Excluding field quality control samples, 2 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (2 of 2 wet chemistry results are available for use). 



Table M.8
Summary of Rejected Data
PI-5

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SB METAL VEP5-SB02-24-0309 Mercury 7439-97-6 0.037 UN R MSL MG_KG
SB METAL VEP5-SB05-46-0309 Mercury 7439-97-6 0.034 UN R MSL MG_KG
SB METAL VEP5-SB06-46-0309 Mercury 7439-97-6 0.032 UN R MSL MG_KG
SB SVOA VEP5-SB02-24-0309 Benzaldehyde 100-52-7 420 U R CCL UG_KG
SB SVOA VEP5-SB05-46-0309 Benzaldehyde 100-52-7 390 U R CCL UG_KG
SB SVOA VEP5-SB06-46-0309 Benzaldehyde 100-52-7 380 U R CCL UG_KG
SB SVOA VEP5-SB08-46-0309 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB VOA VEP5-SB02-24-0309 Acetone 67-64-1 36 U R ICL UG_KG
SB VOA VEP5-SB05-46-0309 Acetone 67-64-1 36 U R ICL UG_KG
SB VOA VEP5-SB06-46-0309 Acetone 67-64-1 36 U R ICL UG_KG
SB VOA VEP5-SB08-46-0309 Acetone 67-64-1 33 U R ICL UG_KG
SS METAL VEP5-SS05-01-0309 Mercury 7439-97-6 0.032 UN R MSL MG_KG
SS SVOA VEP5-SS01-01-0209 bis(2-Ethylhexyl)phthalate 117-81-7 100 U R CCL UG_KG
SS SVOA VEP5-SS01-01-0209 Pentachlorophenol 87-86-5 100 U R CCL UG_KG
SS SVOA VEP5-SS03-02-0209 bis(2-Ethylhexyl)phthalate 117-81-7 120 U R CCL UG_KG
SS SVOA VEP5-SS03-02-0209 Pentachlorophenol 87-86-5 120 U R CCL UG_KG
SS SVOA VEP5-SS05-01-0309 Benzaldehyde 100-52-7 390 U R CCL UG_KG
SS SVOA VEP5-SS06-01-0309 Benzaldehyde 100-52-7 420 U R CCL UG_KG
SS SVOA VEP5-SS07-02-0209 Pentachlorophenol 87-86-5 120 U R CCL UG_KG
SS SVOA VEP5-SS07P-02-0209 bis(2-Ethylhexyl)phthalate 117-81-7 120 U R CCL UG_KG
SS SVOA VEP5-SS07P-02-0209 Pentachlorophenol 87-86-5 120 U R CCL UG_KG
SS VOA VEP5-SS01-01-0209 2-Butanone 78-93-3 30 U R ICL UG_KG
SS VOA VEP5-SS01-01-0209 Acetone 67-64-1 34 U R ICL UG_KG
SS VOA VEP5-SS03-02-0209 2-Butanone 78-93-3 43 U R ICL UG_KG
SS VOA VEP5-SS03-02-0209 Acetone 67-64-1 49 U R ICL UG_KG
SS VOA VEP5-SS04-02-0209 2-Butanone 78-93-3 29 U R ICL UG_KG
SS VOA VEP5-SS04-02-0209 Acetone 67-64-1 33 U R ICL UG_KG
SS VOA VEP5-SS05-01-0309 Acetone 67-64-1 31 U R ICL UG_KG
SS VOA VEP5-SS06-01-0309 Acetone 67-64-1 43 U R ICL UG_KG
SS VOA VEP5-SS07-02-0209 2-Butanone 78-93-3 29 U R ICL UG_KG
SS VOA VEP5-SS07-02-0209 Acetone 67-64-1 33 J R ICL UG_KG
SS VOA VEP5-SS07P-02-0209 2-Butanone 78-93-3 32 U R ICL UG_KG
SS VOA VEP5-SS07P-02-0209 Acetone 67-64-1 37 U R ICL UG_KG
SS VOA VEP5-SS08-01-0309 Acetone 67-64-1 32 U R ICL UG_KG

Reason Codes (DV_Qual_Code)
CCL Continuing Calibration Verification – Low Recovery
ICL Initial Calibration – Low Relative Response Factors
MSL Matrix Spike and/or Matrix Spike Duplicate – Low Recovery
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M.9 VE-PI-6 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-PI-6 SI/ESI Report, as 
well as to provide an assessment of data usability. The impact of rejected data on data 
usability is discussed in the individual subsections below. 

M.9.1 VE-PI-6 Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
March 5 and March 11, 2009. 

M.9.1.1 Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 
Impact on 

PARCC 

VOA U CLEAR 95 93.14% X    
VOA UJ ICH 4 3.92%  X   
VOA R ICL 2 1.96%   X C, Aa 
VOA U BL 1 0.98%  X   

TOTAL: 102 100.00% 93.14% 4.90% 1.96%  

 

98.04% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Acetone was rejected in both VEP6-SB07-46-0309 and VEP6-SB07P-46-0309 due to low 
recovery in the initial calibration and potential extremely low bias.  This is commonly-
rejected compound due to poor instrument response.  Although these points cannot be used 
for decision-making purposes, this is likely inconsequential to the decisions made with these 
data.  The remaining volatile results (100 of 102 results) for this site are available for use to 
the project team.  Please refer to Table M-9 for a summary of rejected results for VE-PI-6. 

M.9.1.2 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

SVOA U CLEAR 109 80.15% X    
SVOA UJ ICL 8 5.88%  X   
SVOA UJ BSL 6 4.41%  X   
SVOA UJ CCH 4 2.94%  X   
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

SVOA UJ CCL 4 2.94%  X   
SVOA UJ ICH 4 2.94%  X   
SVOA J BRL 1 0.74% X    

TOTAL: 136 100.00% 80.88% 19.12%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.9.1.3 Pesticides/PCBs 
PCBs were analyzed by SW-846 method 8082.  Pesticides were not analyzed.  The validation 
process resulted in the following qualifiers for results in the pesticides/PCBs fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

PEST_PCB U CLEAR 21 100.0% X    

TOTAL: 21 100.0% 100.0%    

 

100.00% available for use 
as reported  

(completeness goal met)  

M.9.1.4 Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 34 70.83% X    
METAL U BL 6 12.50%  X   
METAL U CLEAR 6 12.50% X    
METAL UJ BL 2 4.17%  X   

TOTAL: 48 100.00% 83.33% 16.67%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.9.1.5 Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 
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M.9.1.6 Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.9.1.7 Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, 
respectively.  Excluding field quality control samples, 2 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (2 of 2 wet chemistry results are available for use).  

M.9.2 VE-PI-6 Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on March 
5 and March 11, 2009. 

M.9.2.1 Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

VOA U CLEAR 36 70.59% X    
VOA UJ MSL 12 23.53%  X   
VOA UJ ICH 2 3.92%  X   
VOA R ICL 1 1.96%   X C, Aa 

   51 100.00% 70.59% 27.45% 1.96%  

 

98.04% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Acetone was rejected in VEP6-SS07-01-0309 due to low recovery in the initial calibration and 
potential extremely low bias.  This is commonly-rejected compound due to poor instrument 
response.  Although this point cannot be used for decision-making purposes, this is likely 
inconsequential to the decisions made with these data.  The remaining volatile results (50 of 
51 results) for this site are available for use to the project team.  Please refer to Table M-9 for 
a summary of rejected results for VE-PI-6. 
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M.9.2.2 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 50 73.53% X    

SVOA UJ CCL 5 7.35%  X   

SVOA J BRL 4 5.88% X    

SVOA UJ ICL 4 5.88%  X   

SVOA UJ BSL 2 2.94%  X   

SVOA UJ ICH 2 2.94%  X   

SVOA UJ CCH 1 1.47%  X   

TOTAL: 68 100.00% 79.41% 20.59%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.9.2.3 Pesticides/PCBs 
PCBs were analyzed by SW-846 method 8082.  Pesticides were not analyzed.  The validation 
process resulted in the following qualifiers for results in the pesticides/PCBs fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

PEST_PCB U CLEAR 21 100.0% X    

TOTAL: 21 100.0% 100.0%    

 

100.00% available for use as 
reported  

(completeness goal met)  

M.9.2.4 Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 18 75.00% X    

METAL U BL 3 12.50%  X   

METAL J BRL 1 4.17% X    



APPENDIX M – DATA QUALITY EVALUATION 

SI/ESI-DF_ES051710192043TPA / 101600001 62 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL J MSL 1 4.17%  X   

METAL U CLEAR 1 4.17% X    

TOTAL: 24 100.00% 83.33% 16.67%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.9.2.5 Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.9.2.6 Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.9.2.7 Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, 
respectively.  Excluding field quality control samples, 2 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (2 of 2 wet chemistry results are available for use). 



Table M.9
Summary of Rejected Data
PI-6
Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SB VOA VEP6-SB07-46-0309 Acetone 67-64-1 34 U R ICL UG_KG
SB VOA VEP6-SB07P-46-0309 Acetone 67-64-1 32 U R ICL UG_KG
SS VOA VEP6-SS07-01-0309 Acetone 67-64-1 37 U R ICL UG_KG

Reason Codes (DV_Qual_Code)
ICL Initial Calibration – Low Relative Response Factors
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M.10 VE-PI-7 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-PI-7 SI/ESI Report, as 
well as to provide an assessment of data usability. The impact of rejected data on data 
usability is discussed in the individual subsections below. 

M.10.1 VE-PI-7 Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected from 
April 23 through May 13, 2009. 

M.10.1.1 Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

VOA U CLEAR 717 78.10% X    

VOA R ISL 80 8.71%   X C, Aa 

VOA UJ MSL 47 5.12%  X   

VOA UJ CCL 24 2.61%  X   

VOA UJ ISL 19 2.07%  X   

VOA UJ CCH 13 1.42%  X   

VOA U BL 5 0.54%  X   

VOA J LR 4 0.44%  X   

VOA UJ ICH 4 0.44%  X   

VOA CLEAR CLEAR 2 0.22% X    

VOA UJ BSL 2 0.22%  X   

VOA J BRL 1 0.11% X    

TOTAL: 918 100.00% 78.43% 12.86% 8.71%  

 
91.29% available for use, 

qualified as applicable  
aNegative impact on completeness.  Potential negative impact on accuracy.    

Nondetect volatile compounds associated with three internal standards in VEP7-SB29-46-
0409 (29 compounds) and all nondetect volatile compounds in VEP7-SB40P-H1H-0509 (51 
compounds) were were rejected due to extremely low internal standard recovery.  Although 
these points cannot be used for decision-making purpose, this is likely inconsequential to 
the decisions made with these data.  VEP7-SB40P-H1H-0509 represents a field duplicate and 
all results in the parent sampler were deemed usable.  The other non-rejected volatile 
compounds in VEP7-SB29-46-0409 are still available for use as qualified to the project team.  
The remaining volatile results overall (838 of 918 results) for this site are available for use to 
the project team.  Please refer to Table M-10 for a summary of rejected results for VE-PI-7. 
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M.10.1.2 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

SVOA U CLEAR 714 58.33% X    

SVOA UJ ICH 372 30.39%  X   

SVOA J ICH 49 4.00%  X   

SVOA UJ CCH 45 3.68%  X   

SVOA R ICL 18 1.47%   X C, Aa 

SVOA U BL 15 1.23%  X   

SVOA J BRL 8 0.65% X    

SVOA J CCH 1 0.08%  X   

SVOA R CCH 1 0.08%   X C, Aa 

SVOA UJ CCL 1 0.08%  X   

TOTAL: 1,224 100.00% 58.99% 39.46% 1.55%  

 

98.45% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Pentachlorophenol was rejected in VEP7-SB23-46-0409, VEP7-SB24-46-0409, VEP7-SB25-23-
0409, VEP7-SB26-46-0409, VEP7-SB27-46-0409, VEP7-SB28-24-0409, VEP7-SB28P-24-0409, 
VEP7-SB29-46-0409, VEP7-SB30-45H-0409, VEP7-SB31-23H-0409, VEP7-SB32-46-0409, VEP7-
SB33-24-0409, VEP7-SB34-24-0409, VEP7-SB35-46-0409, VEP7-SB36-23H-0409, VEP7-SB37-
46-0409, VEP7-SB40-H1H-0509, and VEP7-SB40P-H1H-0509 due to extremely low recovery 
in the initial calibration and potential extremely low bias.  This is a commonly-rejected 
compound due to poor instrument response. Benzaldehyde was rejected in VEP7-SB23-46-
0409 due to high recovery in the continuing calibration verification and potential extremely 
high bias.  Although these points cannot be used for decision-making purpose, this is likely 
inconsequential to the decisions made with these data.  In addition, Pentachlorophenol and 
Benzaldehyde were not observed during the PA/SI.  The remaining semivolatile results 
(1205 of 1224 results) for this site are available for use to the project team.  Please refer to 
Table M-10 for a summary of rejected results for VE-PI-7. 

M.10.1.3 Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 264 61.11% X    

METAL U CLEAR 78 18.06% X    

METAL J MSL 26 6.02%  X   
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL U BL 18 4.17%  X   

METAL J BRL 17 3.94% X    

METAL J SD 16 3.70%  X   

METAL UJ BL 6 1.39%  X   

METAL J MSH 3 0.69%  X   

METAL J FD 2 0.46%  X   

METAL UJ OT 2 0.46%  X   

TOTAL: 432 100.00% 83.10% 16.90%   

 

100.00% available for 
use, qualified as 

applicable 
(completeness goal met)  

M.10.2 VE-PI-7 Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected from 
April 20 through May 1, 2009. 

M.10.2.1 Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

VOA U CLEAR 1,014 94.68% X    

VOA UJ CCH 26 2.43%  X   

VOA U BL 18 1.68%  X   

VOA UJ CCL 6 0.56%  X   

VOA UJ MSL 4 0.37%  X   

VOA J BRL 2 0.19% X    

VOA CLEAR CLEAR 1 0.09% X    

TOTAL: 1,071 100.00% 94.96% 5.04%   

 

100.00% available for 
use, qualified as 

applicable 
(completeness goal met)  

M.10.2.2 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

SVOA U CLEAR 1,017 71.22% X    

SVOA UJ ICH 183 12.82%  X   

SVOA J ICH 94 6.58%  X   

SVOA UJ CCL 45 3.15%  X   
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

SVOA UJ CCH 39 2.73%  X   

SVOA J BRL 19 1.33% X    

SVOA UJ SSL 13 0.91%  X   

SVOA R ICL 10 0.70%   X C, Aa 

SVOA R CCH 3 0.21%   X C, Aa 

SVOA J CCH 1 0.07%  X   

SVOA J CCL 1 0.07%  X   

SVOA J ICL 1 0.07%  X   

SVOA U BL 1 0.07%  X   

SVOA UJ MSL 1 0.07%  X   

TOTAL: 1,428 100.00% 72.55% 25.64% 0.91%  

 

98.18% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Pentachlorophenol was rejected in VEP7-SS32-0H-0409, VEP7-SS33-0H-0409, VEP7-SS34-0H-
0409, VEP7-SS34P-0H-0409, VEP7-SS35-0H-0409, VEP7-SS36-0H-0409, VEP7-SS37-0H-0409, 
VEP7-SS38-0H-0409, VEP7-SS39-0H-0409, and VEP7-SS41-0H-0409 due to extremely low 
recovery in the initial calibration and potential extremely low bias.  This is a commonly-
rejected compound due to poor instrument response. Benzaldehyde was rejected in VEP7-
SS32-0H-0409, VEP7-SS33-0H-0409, and VEP7-SS34-0H-0409 due to high recovery in the 
continuing calibration verification and potential extremely high bias.  Although these points 
cannot be used for decision-making purpose, this is likely inconsequential to the decisions 
made with these data.  In addition, Pentachlorophenol and Benzaldehyde were not detected 
during the PA/SI.  The remaining semivolatile results (1415 of 1428 results) for this site are 
available for use to the project team.  Please refer to Table M-10 for a summary of rejected 
results for VE-PI-7. 

M.10.2.3 Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 306 60.71% X    

METAL U CLEAR 79 15.67% X    

METAL U BL 53 10.52%  X   

METAL J MSH 21 4.17%  X   

METAL J SD 19 3.77%  X   

METAL J BRL 13 2.58% X    

METAL J FD 10 1.98%  X   
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL J MSL 2 0.40%  X   

METAL UJ OT 1 0.20%  X   

TOTAL: 504 100.00% 78.97% 21.03%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.10.2.4 Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 38 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (38 of 38 grain 
size results are available for use). 

M.10.2.5 Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, two distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (2 of 2 geotechnical results are available for 
use). 

M.10.2.6 Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, 
respectively.  Excluding field quality control samples, 4 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (4 of 4 wet chemistry results are available for use). 



Table M.10
Summary of Rejected Data
PI-7

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SB SVOA VEP7-SB23-46-0409 Benzaldehyde 100-52-7 390 U R CCH UG_KG
SB SVOA VEP7-SB23-46-0409 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB SVOA VEP7-SB24-46-0409 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB SVOA VEP7-SB25-23-0409 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB SVOA VEP7-SB26-46-0409 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SB SVOA VEP7-SB27-46-0409 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SB SVOA VEP7-SB28-24-0409 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB SVOA VEP7-SB28P-24-0409 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB SVOA VEP7-SB29-46-0409 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SB SVOA VEP7-SB30-45H-0409 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SB SVOA VEP7-SB31-23H-0409 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB SVOA VEP7-SB32-46-0409 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SB SVOA VEP7-SB33-24-0409 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SB SVOA VEP7-SB34-24-0409 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SB SVOA VEP7-SB35-46-0409 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SB SVOA VEP7-SB36-23H-0409 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SB SVOA VEP7-SB37-46-0409 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB SVOA VEP7-SB40-H1H-0509 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB SVOA VEP7-SB40P-H1H-0509 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SS SVOA VEP7-SS32-0H-0409 Benzaldehyde 100-52-7 430 U R CCH UG_KG
SS SVOA VEP7-SS32-0H-0409 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SS SVOA VEP7-SS33-0H-0409 Benzaldehyde 100-52-7 420 U R CCH UG_KG
SS SVOA VEP7-SS33-0H-0409 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SS SVOA VEP7-SS34-0H-0409 Benzaldehyde 100-52-7 420 U R CCH UG_KG
SS SVOA VEP7-SS34-0H-0409 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SS SVOA VEP7-SS34P-0H-0409 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SS SVOA VEP7-SS35-0H-0409 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SS SVOA VEP7-SS36-0H-0409 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SS SVOA VEP7-SS37-0H-0409 Pentachlorophenol 87-86-5 130 U R ICL UG_KG
SS SVOA VEP7-SS38-0H-0409 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SS SVOA VEP7-SS39-0H-0409 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SS SVOA VEP7-SS41-0H-0409 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SB VOA VEP7-SB29-46-0409 1,1,2,2-Tetrachloroethane 79-34-5 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 1,1,2-Trichloroethane 79-00-5 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 1,2,3-Trichlorobenzene 87-61-6 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 1,2,4-Trichlorobenzene 120-82-1 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 1,2-Dibromo-3-chloropropane 96-12-8 6 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 1,2-Dibromoethane 106-93-4 5 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 1,2-Dichlorobenzene 95-50-1 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 1,2-Dichloroethane 107-06-2 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 1,2-Dichloropropane 78-87-5 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 1,3-Dichlorobenzene 541-73-1 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 1,4-Dichlorobenzene 106-46-7 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 2-Hexanone 591-78-6 22 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 4-Methyl-2-pentanone 108-10-1 26 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 Bromodichloromethane 75-27-4 4 U R ISL UG_KG



Table M.10
Summary of Rejected Data
PI-7

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units

SB VOA VEP7-SB29-46-0409 Bromoform 75-25-2 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 Chlorobenzene 108-90-7 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 cis-1,3-Dichloropropene 10061-01-5 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 Dibromochloromethane 124-48-1 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 Ethylbenzene 100-41-4 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 Isopropylbenzene 98-82-8 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 m- and p-Xylene m&pXYLENE 10 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 Methyl acetate 79-20-9 12 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 Methylcyclohexane 108-87-2 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 o-Xylene 95-47-6 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 Styrene 100-42-5 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 Tetrachloroethene 127-18-4 5 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 Toluene 108-88-3 4 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 trans-1,3-Dichloropropene 10061-02-6 6 U R ISL UG_KG
SB VOA VEP7-SB29-46-0409 Trichloroethene 79-01-6 5 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,1,1-Trichloroethane 71-55-6 7 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,1,2,2-Tetrachloroethane 79-34-5 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,1,2-Trichloro-1,2,2-trifluoroethane(Freon-113) 76-13-1 7 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,1,2-Trichloroethane 79-00-5 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,1-Dichloroethane 75-34-3 7 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,1-Dichloroethene 75-35-4 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,2,3-Trichlorobenzene 87-61-6 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,2,4-Trichlorobenzene 120-82-1 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,2-Dibromo-3-chloropropane 96-12-8 8 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,2-Dibromoethane 106-93-4 7 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,2-Dichlorobenzene 95-50-1 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,2-Dichloroethane 107-06-2 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,2-Dichloropropane 78-87-5 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,3-Dichlorobenzene 541-73-1 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 1,4-Dichlorobenzene 106-46-7 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 2-Butanone 78-93-3 32 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 2-Hexanone 591-78-6 28 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 4-Methyl-2-pentanone 108-10-1 32 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Acetone 67-64-1 37 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Benzene 71-43-2 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Bromochloromethane 74-97-5 7 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Bromodichloromethane 75-27-4 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Bromoform 75-25-2 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Bromomethane 74-83-9 11 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Carbon disulfide 75-15-0 7 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Carbon tetrachloride 56-23-5 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Chlorobenzene 108-90-7 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Chloroethane 75-00-3 11 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Chloroform 67-66-3 7 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Chloromethane 74-87-3 11 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 cis-1,2-Dichloroethene 156-59-2 8 U R ISL UG_KG



Table M.10
Summary of Rejected Data
PI-7

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units

SB VOA VEP7-SB40P-H1H-0509 cis-1,3-Dichloropropene 10061-01-5 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Cyclohexane 110-82-7 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Dibromochloromethane 124-48-1 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Dichlorodifluoromethane (Freon-12) 75-71-8 11 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Ethylbenzene 100-41-4 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Isopropylbenzene 98-82-8 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 m- and p-Xylene m&pXYLENE 12 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Methyl acetate 79-20-9 16 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Methyl-tert-butyl ether (MTBE) 1634-04-4 10 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Methylcyclohexane 108-87-2 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Methylene chloride 75-09-2 28 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 o-Xylene 95-47-6 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Styrene 100-42-5 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Tetrachloroethene 127-18-4 7 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Toluene 108-88-3 6 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 trans-1,2-Dichloroethene 156-60-5 8 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 trans-1,3-Dichloropropene 10061-02-6 8 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Trichloroethene 79-01-6 7 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Trichlorofluoromethane(Freon-11) 75-69-4 11 U R ISL UG_KG
SB VOA VEP7-SB40P-H1H-0509 Vinyl chloride 75-01-4 11 U R ISL UG_KG

Reason Codes (DV_Qual_Code)
CCH Continuing Calibration Verification – High Recovery
ICL Initial Calibration – Low Relative Response Factors
ISL Internal Standard – Low Recovery
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M.11 VE-PI-8 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-PI-8 SI/ESI Report, as 
well as to provide an assessment of data usability. The impact of rejected data on data 
usability is discussed in the individual subsections below. 

M.11.1 VE-PI-8 Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
February 2 through February 23, 2009. 

M.11.1.1 Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

VOA U CLEAR 373 91.42% X    

VOA R ICL 12 2.94%   X C, Aa 

VOA UJ CCL 11 2.70%  X   

VOA UJ BSL 6 1.47%  X   

VOA U BL 4 0.98%  X   

VOA UJ CCH 2 0.49%  X   

TOTAL: 408 100.00% 91.42% 5.64% 2.94%  

 

97.06% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Acetone and 2-Butanone were rejected in VEP8-SB05-46-0209, VEP8-SB06-46-0209, VEP8-
SB08-46-0209, VEP8-SB12-46-0209, VEP8-SB13-46-0209, and VEP8-SB13P-46-0209 due to low 
recovery in the initial calibration and potential extremely low bias.  These are commonly-
rejected compounds due to poor instrument response.  Although these points cannot be 
used for decision-making purposes, this is likely inconsequential to the decisions made with 
these data.  The remaining volatile results (396 of 408 results) for this site are available for 
use to the project team.  Please refer to Table M-11 for a summary of rejected results for VE-
PI-8. 

M.11.1.2 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

SVOA U CLEAR 306 56.25% X    

SVOA UJ ICH 155 28.49%  X   

SVOA UJ CCL 41 7.54%  X   

SVOA UJ CCH 17 3.13%  X   

SVOA R CCH 7 1.29%   X C, Aa 

SVOA R ICL 6 1.10%   X C, Aa 

SVOA J ICH 4 0.74%  X   

SVOA R CCL 3 0.55%   X C, Aa 

SVOA J CCL 2 0.37%  X   

SVOA J BRL 1 0.18% X    

SVOA J CCH 1 0.18%  X   

SVOA U BL 1 0.18%  X   

TOTAL: 544 100.00% 56.43% 40.63% 2.94%  

 

97.06% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Dibenz(a,h)anthracene and Indeno(1,2,3-cd)pyrene were rejected in VEP8-SB08-46-0209 and   
bis(2-Ethylhexyl)phthalate was rejected in VEP8-SB05-46-0209, VEP8-SB06-46-0209, VEP8-
SB08-46-0209, VEP8-SB12-46-0209, and VEP8-SB13-46-0209 due to high recovery in the 
continuing calibration verification and potential extremely high bias.  Bis(2-
Ethylhexyl)phthalate is a common laboratory contaminant.  Pentachlorophenol was rejected 
in VEP8-SB05-46-0209, VEP8-SB06-46-0209, VEP8-SB08-46-0209, VEP8-SB12-46-0209, VEP8-
SB13-46-0209, and VEP8-SB13P-46-0209 due to extremely low recovery in the initial 
calibration and potential extremely low bias.  This is a commonly-rejected compound due to 
poor instrument response.  Benzaldehyde was rejected in VEP8-SB12-46-0209, VEP8-SB13-
46-0209, and VEP8-SB13P-46-0209 due to low recovery in the continuing calibration 
verification and potential extremely low bias.  Although these points cannot be used for 
decision-making purpose, this is likely inconsequential to the decisions made with these 
data.  The remaining semivolatile results (528 of 544 results) for this site are available for use 
to the project team.  Please refer to Table M-11 for a summary of rejected results for VE-PI-8. 

M.11.1.3 Pesticides/PCBs 
PCBs were analyzed by SW-846 method 8082.  Pesticides were not analyzed.  The validation 
process resulted in the following qualifiers for results in the pesticides/PCBs fraction: 
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

PEST_PCB U CLEAR 35 100.0% X    

TOTAL: 35 100.0% 100.0%    

 

100.00% available for use 
as reported  

(completeness goal met)  

M.11.1.4 Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 158 59.85% X    
METAL U CLEAR 31 11.74% X    
METAL U BL 26 9.85%  X   
METAL J MSL 20 7.58%  X   
METAL J BRL 13 4.92% X    
METAL J OT 7 2.65%  X   
METAL UJ BL 4 1.52%  X   
METAL J MSH 2 0.76%  X   
METAL J SD 2 0.76%  X   
METAL UJ MSL 1 0.38%  X   

TOTAL: 264 100.00% 76.52% 23.48%   

 

100.00% available for 
use, qualified as 

applicable 
(completeness goal met)  

M.11.1.5 Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 38 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (38 of 38 grain 
size results are available for use). 

M.11.1.6 Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, two distinct data points was generated.  Although geotechnical data were not 
third-party validated, the data were still subject to many of the verification and validation 
steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were 
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applied and the geotechnical data set is 100 percent complete (2 of 2 geotechnical results are 
available for use). 

M.11.1.7 Wet Chemistry 
Wet Chemistry (pH, TOC, and percent solids) were analyzed by SW-846 9045C, Lloyd Kahn, 
and ASTM D2216, respectively.  Excluding field quality control samples, 23 distinct data 
points were generated.  Although wet chemistry data were not third-party validated, the 
data were still subject to many of the verification and validation steps outlined in Worksheet 
34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and the wet chemistry 
data set is 100 percent complete (23 of 23 wet chemistry results are available for use).  

M.11.2 VE-PI-8 Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on 
February 11 through February 23, 2009. 

M.11.2.1 Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

VOA U CLEAR 320 69.72% X    
VOA UJ SSL 47 10.24%  X   
VOA UJ MSL 32 6.97%  X   
VOA UJ ISL 18 3.92%  X   
VOA UJ CCH 14 3.05%  X   
VOA R ICL 10 2.18%   X C, Aa 
VOA U BL 9 1.96%  X   
VOA UJ CCL 9 1.96%  X   

TOTAL: 459 100.00% 69.72% 28.10% 2.18%  

 

97.82% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Acetone and 2-Butanone were rejected in VEP8-SS05-01-0209, VEP8-SS06-01-0209, VEP8-
SS08-01-0209, VEP8-SS12-01-0209, and VEP8-SS13-01-0209 due to low recovery in the initial 
calibration and potential extremely low bias.  These are commonly-rejected compounds due 
to poor instrument response.  Although these points cannot be used for decision-making 
purposes, this is likely inconsequential to the decisions made with these data.  The 
remaining volatile results (449 of 459 results) for this site are available for use to the project 
team.  Please refer to Table M-11 for a summary of rejected results for VE-PI-8. 
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M.11.2.2 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

SVOA U CLEAR 357 58.33% X    
SVOA UJ ICH 134 21.90%  X   
SVOA UJ CCL 43 7.03%  X   
SVOA UJ CCH 22 3.59%  X   
SVOA J ICH 19 3.10%  X   
SVOA J BRL 11 1.80% X    
SVOA J CCL 7 1.14%  X   
SVOA R CCH 6 0.98%   X C, Aa 
SVOA R ICL 4 0.65%   X C, Aa 
SVOA CLEAR CLEAR 2 0.33% X    
SVOA R CCL 2 0.33%   X C, Aa 
SVOA U BL 2 0.33%  X   
SVOA J CCH 1 0.16%  X   
SVOA J ICL 1 0.16%  X   
SVOA J MSH 1 0.16%  X   

TOTAL: 612 100.00% 60.46% 37.58% 1.96%  

 

98.04% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Dibenz(a,h)anthracene and indeno(1,2,3-cd)pyrene were rejected in VEP8-SS08-01-0209 and   
bis(2-Ethylhexyl)phthalate was rejected in VEP8-SS05-01-0209, VEP8-SS06-01-0209, VEP8-
SS08-01-0209, and VEP8-SS13-01-0209 due to high recovery in the continuing calibration 
verification and potential extremely high bias.  Bis(2-Ethylhexyl)phthalate is a common 
laboratory contaminant.    Pentachlorophenol was rejected in VEP8-SS06-01-0209, VEP8-
SS08-01-0209, VEP8-SS12-01-0209, and VEP8-SS13-01-0209 due to extremely low recovery in 
the initial calibration and potential extremely low bias.  This is a commonly-rejected 
compound due to poor instrument response. Benzaldehyde was rejected in both VEP8-SS09-
01-0209 and VEP8-SS13-01-0209 due to low recovery in the continuing calibration 
verification and potential extremely low bias.  Although these points cannot be used for 
decision-making purpose, this is likely inconsequential to the decisions made with these 
data.  The remaining semivolatile results (600 of 612 results) for this site are available for use 
to the project team.  Please refer to Table M-11 for a summary of rejected results for VE-PI-8. 

M.11.2.3 Pesticides/PCBs 
PCBs were analyzed by SW-846 method 8082.  Pesticides were not analyzed.  The validation 
process resulted in the following qualifiers for results in the pesticides/PCBs fraction: 
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

PEST_PCB U CLEAR 48 97.96% X    

PEST_PCB J 2C 1 2.04%  X   

TOTAL: 49 100.00% 97.96% 2.04%   

 

100.00% available for 
use, qualified as 

applicable 
(completeness goal met)  

M.11.2.4 Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 166 62.88% X    

METAL U CLEAR 28 10.61% X    

METAL J MSL 24 9.09%  X   

METAL U BL 23 8.71%  X   

METAL J BRL 7 2.65% X    

METAL J OT 7 2.65%  X   

METAL J MSH 4 1.52%  X   

METAL J SD 4 1.52%  X   

METAL UJ BL 1 0.38%  X   

TOTAL: 264 100.00% 76.14% 23.86%   

 

100.00% available for 
use, qualified as 

applicable 
(completeness goal met)  

M.11.2.5 Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 38 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (38 of 38 grain 
size results are available for use). 
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M.11.2.6 Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, two distinct data points was generated.  Although geotechnical data were not 
third-party validated, the data were still subject to many of the verification and validation 
steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were 
applied and the geotechnical data set is 100 percent complete (2 of 2 geotechnical results are 
available for use). 

M.11.2.7 Wet Chemistry 
Wet Chemistry (pH, TOC, and percent solids) were analyzed by SW-846 9045C, Lloyd Kahn, 
and ASTM D2216, respectively.  Excluding field quality control samples, 24 distinct data 
points were generated.  Although wet chemistry data were not third-party validated, the 
data were still subject to many of the verification and validation steps outlined in Worksheet 
34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and the wet chemistry 
data set is 100 percent complete (24 of 24 wet chemistry results are available for use). 



Table M.11
Summary of Rejected Data
PI-8

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SB SVOA VEP8-SB05-46-0209 bis(2-Ethylhexyl)phthalate 117-81-7 110 JB R CCH UG_KG
SB SVOA VEP8-SB05-46-0209 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB SVOA VEP8-SB06-46-0209 bis(2-Ethylhexyl)phthalate 117-81-7 130 B R CCH UG_KG
SB SVOA VEP8-SB06-46-0209 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SB SVOA VEP8-SB08-46-0209 bis(2-Ethylhexyl)phthalate 117-81-7 120 JB R CCH UG_KG
SB SVOA VEP8-SB08-46-0209 Dibenz(a,h)anthracene 53-70-3 24 U R CCH UG_KG
SB SVOA VEP8-SB08-46-0209 Indeno(1,2,3-cd)pyrene 193-39-5 24 U R CCH UG_KG
SB SVOA VEP8-SB08-46-0209 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SB SVOA VEP8-SB12-46-0209 Benzaldehyde 100-52-7 390 U R CCL UG_KG
SB SVOA VEP8-SB12-46-0209 bis(2-Ethylhexyl)phthalate 117-81-7 120 B R CCH UG_KG
SB SVOA VEP8-SB12-46-0209 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB SVOA VEP8-SB13-46-0209 Benzaldehyde 100-52-7 400 U R CCL UG_KG
SB SVOA VEP8-SB13-46-0209 bis(2-Ethylhexyl)phthalate 117-81-7 180 B R CCH UG_KG
SB SVOA VEP8-SB13-46-0209 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SB SVOA VEP8-SB13P-46-0209 Benzaldehyde 100-52-7 430 U R CCL UG_KG
SB SVOA VEP8-SB13P-46-0209 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SB VOA VEP8-SB05-46-0209 2-Butanone 78-93-3 32 U R ICL UG_KG
SB VOA VEP8-SB05-46-0209 Acetone 67-64-1 36 U R ICL UG_KG
SB VOA VEP8-SB06-46-0209 2-Butanone 78-93-3 32 U R ICL UG_KG
SB VOA VEP8-SB06-46-0209 Acetone 67-64-1 37 U R ICL UG_KG
SB VOA VEP8-SB08-46-0209 2-Butanone 78-93-3 30 U R ICL UG_KG
SB VOA VEP8-SB08-46-0209 Acetone 67-64-1 34 U R ICL UG_KG
SB VOA VEP8-SB12-46-0209 2-Butanone 78-93-3 26 U R ICL UG_KG
SB VOA VEP8-SB12-46-0209 Acetone 67-64-1 30 U R ICL UG_KG
SB VOA VEP8-SB13-46-0209 2-Butanone 78-93-3 28 U R ICL UG_KG
SB VOA VEP8-SB13-46-0209 Acetone 67-64-1 32 U R ICL UG_KG
SB VOA VEP8-SB13P-46-0209 2-Butanone 78-93-3 28 U R ICL UG_KG
SB VOA VEP8-SB13P-46-0209 Acetone 67-64-1 32 U R ICL UG_KG
SS SVOA VEP8-SS05-01-0209 bis(2-Ethylhexyl)phthalate 117-81-7 110 B R CCH UG_KG
SS SVOA VEP8-SS06-01-0209 bis(2-Ethylhexyl)phthalate 117-81-7 100 JB R CCH UG_KG
SS SVOA VEP8-SS06-01-0209 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SS SVOA VEP8-SS08-01-0209 bis(2-Ethylhexyl)phthalate 117-81-7 130 JB R CCH UG_KG
SS SVOA VEP8-SS08-01-0209 Dibenz(a,h)anthracene 53-70-3 26 U R CCH UG_KG
SS SVOA VEP8-SS08-01-0209 Indeno(1,2,3-cd)pyrene 193-39-5 26 U R CCH UG_KG
SS SVOA VEP8-SS08-01-0209 Pentachlorophenol 87-86-5 130 U R ICL UG_KG
SS SVOA VEP8-SS09-01-0209 Benzaldehyde 100-52-7 380 U R CCL UG_KG
SS SVOA VEP8-SS12-01-0209 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SS SVOA VEP8-SS13-01-0209 Benzaldehyde 100-52-7 390 U R CCL UG_KG
SS SVOA VEP8-SS13-01-0209 bis(2-Ethylhexyl)phthalate 117-81-7 120 B R CCH UG_KG



Table M.11
Summary of Rejected Data
PI-8

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SS SVOA VEP8-SS13-01-0209 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SS VOA VEP8-SS05-01-0209 2-Butanone 78-93-3 30 U R ICL UG_KG
SS VOA VEP8-SS05-01-0209 Acetone 67-64-1 35 U R ICL UG_KG
SS VOA VEP8-SS06-01-0209 2-Butanone 78-93-3 32 U R ICL UG_KG
SS VOA VEP8-SS06-01-0209 Acetone 67-64-1 36 U R ICL UG_KG
SS VOA VEP8-SS08-01-0209 2-Butanone 78-93-3 34 U R ICL UG_KG
SS VOA VEP8-SS08-01-0209 Acetone 67-64-1 38 U R ICL UG_KG
SS VOA VEP8-SS12-01-0209 2-Butanone 78-93-3 27 U R ICL UG_KG
SS VOA VEP8-SS12-01-0209 Acetone 67-64-1 30 J R ICL UG_KG
SS VOA VEP8-SS13-01-0209 2-Butanone 78-93-3 28 U R ICL UG_KG
SS VOA VEP8-SS13-01-0209 Acetone 67-64-1 32 U R ICL UG_KG

Reason Codes (DV_Qual_Code)
CCH Continuing Calibration Verification – High Recovery
CCL Continuing Calibration Verification – Low Recovery
ICL Initial Calibration – Low Relative Response Factors



APPENDIX M – DATA QUALITY EVALUATION 

SI/ESI-DF_ES051710192043TPA / 101600001 75 

M.12 VE-PI-10 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-PI-10 SI/ESI Report, as 
well as to provide an assessment of data usability. The impact of rejected data on data 
usability is discussed in the individual subsections below. 

M.12.1 VE-PI-10 Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected from 
March 11 through March 13, 2009. 

M.12.1.1 Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 95 62.09% X    
VOA UJ MSL 50 32.68%  X   
VOA UJ ICH 4 2.61%  X   
VOA R ICL 3 1.96%   X C, Aa 
VOA UJ CCH 1 0.65%  X   

TOTAL: 153 100.00% 62.09% 35.95% 1.96%  

 

98.02% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Acetone was rejected in VEP10-SB01-46-0309, VEP10-SB02-13-0309, and VEP10-SB03-46-0309 
due to extremely low recovery in the initial calibration and potential extremely low bias.  
This is a commonly-rejected compound due to poor instrument response and a common 
laboratory contaminant.   Although these points cannot be used for decision-making 
purposes, this is likely inconsequential to the decisions made with these data.  The 
remaining volatile results (150 of 153 results) for this site are available for use to the project 
team.  Please refer to Table M-12 for a summary of rejected results for VE-PI-10. 
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M.12.1.2 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact on 
PARCC 

SVOA U CLEAR 146 71.57% X    

SVOA UJ ICH 24 11.76%  X   

SVOA UJ CCL 18 8.82%  X   

SVOA UJ ICL 6 2.94%  X   

SVOA R CCL 4 1.96%   X C, Aa 

SVOA UJ CCH 2 0.98%  X   

SVOA J BRL 1 0.49% X    

SVOA R ICL 1 0.49%   X C, Aa 

SVOA U BL 1 0.49%  X   

SVOA UJ BSL 1 0.49%  X   

TOTAL: 204 100.00% 72.06% 25.49% 2.45%  

 

97.55% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   

Pentachlorophenol was rejected in VEP10-SB01-46-0309 due to extremely low recovery in 
the initial calibration and in VEP10-SB02-13-0309 due to extremely low recovery in the 
continuing calibration verification.  This is a commonly-rejected compound due to poor 
instrument response.  Benzaldehyde was rejected in VEP10-SB01-46-0309, VEP10-SB02-13-
0309, and VEP10-SB03-46-0309 due to low recovery in the continuing calibration 
verification.  This is indicative of a potential extremely low bias.  Although these points 
cannot be used for decision-making purpose, this is likely inconsequential to the decisions 
made with these data.  These analytes are not expected to be site related constituents at PI-
10.  The remaining semivolatile results (199 of 204 results) for this site are available for use 
to the project team.  Please refer to Table M-12 for a summary of rejected results for VE-PI-
10. 
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M.12.1.3 Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 33 45.83% X    

METAL U BL 9 12.50%  X   

METAL J MSL 8 11.11%  X   

METAL J MSH 6 8.33%  X   

METAL U CLEAR 5 6.94% X    

METAL J BRL 3 4.17% X    

METAL J MDP 2 2.78%  X   

METAL J SD 2 2.78%  X   

METAL R MSL 2 2.78%   X C, Aa 

METAL UJ BL 2 2.78%  X   

TOTAL: 72 100.00% 56.94% 40.28% 2.78%  

 

97.22% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Mercury was rejected in both VEP10-SB02-13-0309 and VEP10-SB03-46-0309 due to low 
recovery in a matrix spike and/or matrix spike duplicate.  This is likely indicative of matrix 
effects and a potential extremely low bias.  Although these points cannot be used for 
decision-making purposes, this is likely inconsequential to the decisions made with these 
data.  Only one other soil sample detected mercury at the site and the concentration was 
below screening criteria.  The remaining metal results (70 of 72 results) for this site are 
available for use to the project team.  Please refer to Table M-12 for a summary of rejected 
results for VE-PI-10. 

M.12.1.4 Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 
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M.12.1.5 Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.12.1.6 Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, and 
respectively.  Excluding field quality control samples, 2 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (2 of 2 wet chemistry results are available for use).  

M.12.2 VE-PI-10 Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected from 
March 11 through March 13, 2009. 

M.12.2.1 Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

VOA U CLEAR 143 93.46% X    

VOA UJ ICH 6 3.92%  X   

VOA R ICL 2 1.31%   X C, Aa 

VOA U BL 1 0.65%  X   

VOA UJ CCH 1 0.65%  X   

TOTAL: 153 100.00% 93.46% 5.23% 1.31%  

 

98.69 available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Acetone was rejected in both VEP10-SS01-01-0309 and VEP10-SS03-01-0309 due to extremely 
low recovery in an initial calibration, which is indicative of a potential extremely low bias.  
Although these points cannot be used for decision-making purposes, this is likely 
inconsequential to the decisions made with these data.  The remaining volatile results (151 
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of 153 results) for this site are available for use to the project team.  Please refer to Table M-
12 for a summary of rejected results for VE-PI-10. 

M.12.2.2 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 
Impact on 

PARCC 

SVOA U CLEAR 128 62.75% X    

SVOA UJ ICH 48 23.53%  X   

SVOA UJ CCL 6 2.94%  X   

SVOA UJ ISL 4 1.96%  X   

SVOA J BRL 3 1.47% X    

SVOA R CCL 3 1.47%   X C, Aa 

SVOA UJ BSL 3 1.47%  X   

SVOA UJ CCH 3 1.47%  X   

SVOA UJ ICL 3 1.47%  X   

SVOA R ICL 2 0.98%   X C, Aa 

SVOA U BL 1 0.49%  X   

TOTAL: 204 100.00% 64.22% 33.33% 2.45%  

 

97.55% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   

Pentachlorophenol was rejected in VEP10-SS01-01-0309 and VEP10-SS02-01-0309 due to 
extremely low recovery in an initial calibration and potential extremely low bias.  
Pentachlorophenol is a commonly-rejected compound due to poor instrument response.  
Benzaldehyde was rejected in VEP10-SS01-01-0309, VEP10-SS02-01-0309, and VEP10-SS03-
01-0309 due to a low recovery in the continuing calibration verification, which is indicative 
of a potential extremely low bias.  Although these points cannot be used for decision-
making purposes, this is likely inconsequential to the decisions made with these data.  The 
remaining semivolatile results (199 of 204 results) for this site are available for use to the 
project team.  Please refer to Table M-12 for a summary of rejected results for VE-PI-10. 

M.12.2.3 Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 
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Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 
Impact on 

PARCC 

METAL CLEAR CLEAR 42 58.33% X    

METAL U BL 10 13.89%  X   

METAL J MSL 6 8.33%  X   

METAL U CLEAR 6 8.33% X    

METAL J BRL 3 4.17% X    

METAL J MSH 3 4.17%  X   

METAL J MDP 1 1.39%  X   

METAL J SD 1 1.39%  X   

TOTAL: 72 100.00% 70.83% 29.17%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.12.2.4 Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.12.2.5 Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, 1 distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.12.2.6 Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, 
respectively.  Excluding field quality control samples, 2 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (2 of 2 wet chemistry results are available for use). 



Table M.12
Summary of Rejected Data
PI-10

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SB METAL VEP10-SB02-13-0309 Mercury 7439-97-6 0.039 UN R MSL MG_KG
SB METAL VEP10-SB03-46-0309 Mercury 7439-97-6 0.046 UN R MSL MG_KG
SB SVOA VEP10-SB01-46-0309 Benzaldehyde 100-52-7 450 U R CCL UG_KG
SB SVOA VEP10-SB01-46-0309 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SB SVOA VEP10-SB02-13-0309 Benzaldehyde 100-52-7 450 U R CCL UG_KG
SB SVOA VEP10-SB02-13-0309 Pentachlorophenol 87-86-5 120 U R CCL UG_KG
SB SVOA VEP10-SB03-46-0309 Benzaldehyde 100-52-7 520 U R CCL UG_KG
SB VOA VEP10-SB01-46-0309 Acetone 67-64-1 40 U R ICL UG_KG
SB VOA VEP10-SB02-13-0309 Acetone 67-64-1 40 U R ICL UG_KG
SB VOA VEP10-SB03-46-0309 Acetone 67-64-1 40 U R ICL UG_KG
SS SVOA VEP10-SS01-01-0309 Benzaldehyde 100-52-7 400 U R CCL UG_KG
SS SVOA VEP10-SS01-01-0309 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SS SVOA VEP10-SS02-01-0309 Benzaldehyde 100-52-7 430 U R CCL UG_KG
SS SVOA VEP10-SS02-01-0309 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SS SVOA VEP10-SS03-01-0309 Benzaldehyde 100-52-7 420 U R CCL UG_KG
SS VOA VEP10-SS01-01-0309 Acetone 67-64-1 31 U R ICL UG_KG
SS VOA VEP10-SS03-01-0309 Acetone 67-64-1 44 U R ICL UG_KG

Reason Codes (DV_Qual_Code)
CCL Continuing Calibration Verification – Low Recovery
ICL Initial Calibration – Low Relative Response Factors
MSL Matrix Spike and/or Matrix Spike Duplicate – Low Recovery
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M.13 VE-PAOC-I 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-PAOC-I SI/ESI Report, 
as well as to provide an assessment of data usability. The impact of rejected data on data 
usability is discussed in the individual subsections below. 

M.13.1 VE-PAOC-I Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
February 24, 2009. 

M.13.1.1 Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

VOA U CLEAR 220 86.27% X    

VOA UJ MSL 16 6.27%  X   

VOA UJ CCH 9 3.53%  X   

VOA R ICL 8 3.14%   X C, Aa 

VOA U BL 1 0.39%  X   

VOA UJ CCL 1 0.39%  X   

TOTAL: 255 100.00% 86.27% 10.59% 3.14%  

 

96.86% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   

Acetone and 2-Butanone were rejected in VEPI-SB01-46-0209, VEPI-SB02-46-0209, VEPI-
SB03-46-0209, and VEPI-SB04-46-0209 due to low recovery in the initial calibration and 
potential extremely low bias.  These are commonly-rejected compounds due to poor 
instrument response and acetone is a common laboratory contaminant.  Although these 
points cannot be used for decision-making purposes, this is likely inconsequential to the 
decisions made with these data.  The remaining volatile results (247 of 255 results) for this 
site are available for use to the project team.  Please refer to Table M-13 for a summary of 
rejected results for VE-PAOC-I. 

M.13.1.2 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

SVOA U CLEAR 187 55.00% X    
SVOA UJ ICH 151 44.41%  X   
SVOA J ICH 2 0.59%  X   

TOTAL: 340 100.00% 55.00% 45.00%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met) 
 

M.13.1.3 Pesticides/PCBs 
PCBs were analyzed by SW-846 method 8082.  Pesticides were not analyzed.  The validation 
process resulted in the following qualifiers for results in the pesticides/PCBs fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

PEST_PCB U CLEAR 35 100.0% X    

TOTAL: 35 100.0% 100.0%    

 

100.00% available for use as 
reported  

(completeness goal met)  

M.13.1.4 Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 78 65.00% X    
METAL U CLEAR 24 20.00% X    
METAL J BRL 8 6.67% X    
METAL J MSH 5 4.17%  X   
METAL J MSL 2 1.67%  X   
METAL UJ BL 2 1.67%  X   
METAL UJ MSL 1 0.83%  X   

TOTAL: 120 100.00% 91.67% 8.33%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met) 
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M.13.1.5 Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.13.1.6 Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.13.1.7 Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, 
respectively.  Excluding field quality control samples, 2 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (2 of 2 wet chemistry results are available for use).  

M.13.2 VE-PAOC-I Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on 
February 24, 2009. 

M.13.2.1 Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

VOA U CLEAR 288 94.12% X    

VOA R ICL 12 3.92%   X C, Aa 

VOA UJ CCH 6 1.96%  X   

TOTAL: 306 100.00% 94.12% 1.96% 3.92%  

 

96.08% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   
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Acetone and 2-Butanone were rejected in VEPI-SS01-01-0209, VEPI-SS02-01-0209, VEPI-
SS03-01-0209, VEPI-SS03P-01-0209, VEPI-SB04-01-0209, and VEPI-SS05-01-0209, due to low 
recovery in the initial calibration and potential extremely low bias.  These are commonly-
rejected compounds due to poor instrument response and Acetone is a common laboratory 
contaminant.  Although these points cannot be used for decision-making purposes, this is 
likely inconsequential to the decisions made with these data.  The remaining volatile results 
(294 of 306 results) for this site are available for use to the project team.  Please refer to Table 
M-13 for a summary of rejected results for VE-PAOC-I. 

M.13.2.2 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 222 54.41% X    

SVOA UJ ICH 168 41.18%  X   

SVOA J ICH 14 3.43%  X   

SVOA UJ CCL 2 0.49%  X   

SVOA UJ BSL 1 0.25%  X   

SVOA UJ CCH 1 0.25%  X   

TOTAL: 408 100.00% 54.41% 45.59%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.13.2.3 Pesticides/PCBs 
PCBs were analyzed by SW-846 method 8082.  Pesticides were not analyzed.  The validation 
process resulted in the following qualifiers for results in the pesticides/PCBs fraction: 

Analysis  
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact on 
PARCC 

PEST_PCB U CLEAR 42 100.00% X    

TOTAL: 42 100.00% 100.00%    

 

100.00% available for use as 
reported  

(completeness goal met)  

M.13.2.4 Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 
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Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 81 56.25% X    

METAL J FD 20 13.89%  X   

METAL U CLEAR 19 13.19% X    

METAL J BRL 12 8.33% X    

METAL J MSH 6 4.17%  X   

METAL J MSL 5 3.47%  X   

METAL UJ BL 1 0.69%  X   

TOTAL: 144 100.00% 77.78% 22.22%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.13.2.5 Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.13.2.6 Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.13.2.7 Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, 
respectively.  Excluding field quality control samples, 2 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (2 of 2 wet chemistry results are available for use). 



Table M.13
Summary of Rejected Data
PAOC I

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SB VOA VEPI-SB01-46-0209 2-Butanone 78-93-3 25 U R ICL UG_KG
SB VOA VEPI-SB01-46-0209 Acetone 67-64-1 29 U R ICL UG_KG
SB VOA VEPI-SB02-46-0209 2-Butanone 78-93-3 30 U R ICL UG_KG
SB VOA VEPI-SB02-46-0209 Acetone 67-64-1 34 U R ICL UG_KG
SB VOA VEPI-SB03-46-0209 2-Butanone 78-93-3 29 U R ICL UG_KG
SB VOA VEPI-SB03-46-0209 Acetone 67-64-1 33 U R ICL UG_KG
SB VOA VEPI-SB04-46-0209 2-Butanone 78-93-3 26 U R ICL UG_KG
SB VOA VEPI-SB04-46-0209 Acetone 67-64-1 30 U R ICL UG_KG
SS VOA VEPI-SS01-01-0209 2-Butanone 78-93-3 26 U R ICL UG_KG
SS VOA VEPI-SS01-01-0209 Acetone 67-64-1 30 U R ICL UG_KG
SS VOA VEPI-SS02-01-0209 2-Butanone 78-93-3 30 U R ICL UG_KG
SS VOA VEPI-SS02-01-0209 Acetone 67-64-1 35 U R ICL UG_KG
SS VOA VEPI-SS03-01-0209 2-Butanone 78-93-3 33 U R ICL UG_KG
SS VOA VEPI-SS03-01-0209 Acetone 67-64-1 37 U R ICL UG_KG
SS VOA VEPI-SS03P-01-0209 2-Butanone 78-93-3 26 U R ICL UG_KG
SS VOA VEPI-SS03P-01-0209 Acetone 67-64-1 30 U R ICL UG_KG
SS VOA VEPI-SS04-01-0209 2-Butanone 78-93-3 29 U R ICL UG_KG
SS VOA VEPI-SS04-01-0209 Acetone 67-64-1 33 U R ICL UG_KG
SS VOA VEPI-SS05-01-0209 2-Butanone 78-93-3 29 U R ICL UG_KG
SS VOA VEPI-SS05-01-0209 Acetone 67-64-1 33 U R ICL UG_KG

Reason Codes (DV_Qual_Code)
ICL Initial Calibration – Low Relative Response Factors
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M.14 VE-PAOC-L 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-PAOC-L SI/ESI Report, 
as well as to provide an assessment of data usability. The impact of rejected data on data 
usability is discussed in the individual subsections below. 

M.14.1 VE-PAOC-L Groundwater Data 
This evaluation assesses the analytical results of the groundwater samples collected on April 
28, 2009. 

M.14.1.1 Volatile Compounds 
Volatiles were analyzed by SW-846 methods 8260B and 8260B-SIM.  The validation process 
resulted in the following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact on 
PARCC 

VOA U CLEAR 43 84.31% X    
VOA UJ CCL 3 5.88%  X   
VOA J BRL 2 3.92% X    
VOA J SSH 2 3.92%  X   
VOA UJ CCH 1 1.96%  X   

TOTAL: 51 100.00% 88.23% 11.77%   

     

100.00% available for use, 
qualified as applicable 

(completeness goal met)   

M.14.1.2 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 methods 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available 
as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

SVOA U CLEAR 38 55.88% X    
SVOA UJ ICH 26 38.24%  X   
SVOA UJ CCH 2 2.94%  X   
SVOA R ICL 1 1.47%   X C, Aa 
SVOA UJ BSL 1 1.47%  X   

TOTAL: 68 100.00% 55.88% 42.65% 1.47%  

 

98.53% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       
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Pentachlorophenol was rejected in VEPL-GW01-0409 due to a potential extremely low bias.  
This is a commonly-rejected compound due to its poor response.  Although this point 
cannot be used for decision-making purposes and the data user cannot make conclusions 
with respect to pentachlorophenol at the site, this is likely inconsequential to the decisions 
made with these data.  Pentachlorophenol was not detected in other subsurface soil 
samples.  The remaining semivolatile results (67 of 68 results) for this well are available for 
use to the project team.  Additionally, pentachlorophenol was not detected in soil samples at 
PAOC L during the PA/SI. Please refer to Table M-14 for a summary of rejected results for 
VE-PAOC-L. 

M.14.1.3 Pesticides/PCBs 
Pesticides and PCBs were analyzed by SW-846 methods 8081A and 8082, respectively.  The 
validation process resulted in the following qualifiers for results in the pesticides/PCBs 
fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact on 
PARCC 

PEST_PCB U CLEAR 26 92.86% X    
PEST_PCB U BL 1 3.57%  X   
PEST_PCB UJ CCH 1 3.57%  X   

TOTAL: 28 100.00% 92.86% 7.14%   
 100.00% available for use, 

qualified as applicable 
(completeness goal met) 

 

M.14.1.4 Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6020, 
7470A, and 9010.  The validation process resulted in the following qualifiers for results in 
the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact on 
PARCC 

METAL CLEAR CLEAR 13 54.17% X    
METAL U CLEAR 4 16.67% X    
METAL UJ OT 2 8.33%  X   
METAL J BRL 1 4.17% X    
METAL J MSH 1 4.17%  X   
METAL J OT 1 4.17%  X   
METAL J SD 1 4.17%  X   
METAL R OT 1 4.17%   X C, P, Aa 

TOTAL: 24 100.00% 75.00% 20.83% 4.17%  

 

95.83% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on precision and/or accuracy.   
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Copper (as well as filtered copper) was rejected in VEPL-GW01-0409 because the filtered 
result was much greater than the total result.  There was no explanation for this 
phenomenon.  Although this point cannot be used for decision-making purposes and the 
data user cannot make conclusions with respect to copper at the site, this is likely 
inconsequential to the decisions made with these data.  The remaining metals results (23 of 
24 results) for this well are available for use to the project team.  In addition, total copper 
was detected in groundwater at PAOC L several orders of magnitude below screening 
criteria during the SI.  Please refer to Table M-14 for a summary of rejected results for VE-
PAOC-L. 

M.14.1.5 Filtered Metals 
Filtered metals (including mercury) were analyzed by SW-846 methods 6020 and 7470A.  
The validation process resulted in the following qualifiers for results in the filtered metals 
fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available 
as 

Reported 
Available as 

Qualified 
Not 

Available 
Impact on 

PARCC 

FMETAL CLEAR CLEAR 12 52.17% X    

FMETAL U CLEAR 4 17.39% X    

FMETAL U BL 2 8.70%  X   

FMETAL UJ OT 2 8.70%  X   

FMETAL J OT 1 4.35%  X   

FMETAL R OT 1 4.35%   X C, P, Aa 

FMETAL UJ SD 1 4.35%  X   

TOTAL: 23 100.00% 69.56% 26.10% 4.35%  

 

95.66% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on precision and/or accuracy.   

Filtered copper (in addition to total copper) was rejected in VEPL-GW01-0409 because the 
filtered result was much greater than the total result.  There was no explanation for this 
phenomenon.  Although this point cannot be used for decision-making purposes and the 
data user cannot make conclusions with respect to copper at the site, this is likely 
inconsequential to the decisions made with these data.  The remaining metals results (22 of 
23 results) for this well are available for use to the project team.  In addition, filtered copper 
was not detected in groundwater at PAOC L during the SI.  Please refer to Table M-14 for a 
summary of rejected results for VE-PAOC-L. 

M.14.1.6 Wet Chemistry 
Wet Chemistry (total dissolved solids and chloride) was analyzed by EPA methods 160.1 
and 325.2 respectively.  Excluding field quality control samples, two distinct data points 
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were generated.  Although wet chemistry data were not third-party validated, the data were 
still subject to many of the verification and validation steps outlined in Worksheet 34 and 35 
of the UFP-SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 
percent complete (2 of 2 wet chemistry results are available for use). 

M.14.2 VE-PAOC-L Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
May 07 and May 18, 2009. 

M.14.2.1 Pesticides/PCBs 
Pesticides were analyzed by SW-846 method 8081A.  PCBs were not analyzed.  The 
validation process resulted in the following qualifiers for results in the pesticides/PCBs 
fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact on 
PARCC 

PEST_PCB U CLEAR 35 83.33% X    

PEST_PCB CLEAR CLEAR 6 14.29% X    

PEST_PCB J 2C 1 2.38%  X   

TOTAL: 42 100.00% 97.62% 2.38%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.14.3 VE-PAOC-L Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on 
February 09 and May 01, 2009. 

M.14.3.1 Pesticides/PCBs 
Pesticides were analyzed by SW-846 method 8081A.  PCBs were not analyzed.  The 
validation process resulted in the following qualifiers for results in the pesticides/PCBs 
fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 
Impact on 

PARCC 

PEST_PCB U CLEAR 241 81.97% X    

PEST_PCB CLEAR CLEAR 30 10.20% X    

PEST_PCB J BRL 12 4.08% X    

PEST_PCB J 2C 7 2.38%  X   

PEST_PCB J FD 3 1.02%  X   
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Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available 
as 

Reported 

Available 
as 

Qualified 
Not 

Available 
Impact on 

PARCC 

PEST_PCB R 2C 1 0.34%   X C, Pa 

TOTAL: 294 100.00% 96.26% 3.40% 0.34%  

 
99.66% available for use 
(completeness goal met)  

aNegative impact on completeness.  Potential negative impact on precision.   

4,4’-DDD was rejected in VEPL-SS06-01-0209 because of poor dual-column reproducibility.  
Percent difference exceeded 100% between columns.  Although this point cannot be used for 
decision-making purposes, this is likely inconsequential to the decisions made with these 
data.  The remaining pesticides results (293 of 294 results) for the VE-PAOC-L surface soil 
data set are available for use to the project team.  In addition, the remaining surface soil 
samples within the outer ring of samples contained low (with respect to screening criteria) 
4,4’-DDD concentrations.  Please refer to Table M-14 for a summary of rejected results for 
VE-PAOC-L. 

M.14.3.2 Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.14.3.3 Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.14.3.4 Wet Chemistry 
Wet Chemistry (pH, TOC, and percent solids) were analyzed by SW-846 9045C, Lloyd Kahn, 
and ASTM D2216, respectively.  Excluding field quality control samples, 11 distinct data 
points were generated.  Although wet chemistry data were not third-party validated, the 
data were still subject to many of the verification and validation steps outlined in Worksheet 
34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and the wet chemistry 
data set is 100 percent complete (11 of 11 wet chemistry results are available for use).  

 



Table M.14
Summary of Rejected Data
PAOC L

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
GW FMETAL VEPL-GW01-0409 Copper 7440-50-8 120 CLEAR R OT UG_L
GW METAL VEPL-GW01-0409 Copper 7440-50-8 21.7 CLEAR R OT UG_L
GW SVOA VEPL-GW01-0409 Pentachlorophenol 87-86-5 0.94 U R ICL UG_L
SS PEST/PCB VEPL-SS06-01-0209 4,4'-DDD 72-54-8 4.2 J R 2C UG_KG

Reason Codes (DV_Qual_Code)
2C Poor Dual Column Reproducibility
ICL Initial Calibration – Low Relative Response Factors
OT "Other"
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M.15  VE-PAOC-O 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-PAOC-O SI/ESI Report, 
as well as to provide an assessment of data usability. The impact of rejected data on data 
usability is discussed in the individual subsections below. 

M.15.1 VE-PAOC-O Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
February 20, 2009. 

M.15.1.1  Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 76 74.51% X    

VOA UJ MSL 16 15.69%  X   

VOA U BL 4 3.92%  X   

VOA UJ BSL 2 1.96%  X   

VOA UJ CCH 2 1.96%  X   

VOA UJ CCL 2 1.96%  X   

TOTAL: 102 100.00% 74.51% 25.49%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.15.1.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 102 75.00% X    

SVOA UJ ICH 14 10.29%  X   

SVOA UJ CCL 12 8.82%  X   

SVOA J CCL 4 2.94%  X   

SVOA R CCL 3 2.21%   X  

SVOA R CCH 1 0.74%   X  
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

TOTAL: 136 100.00% 75.00% 22.06% 2.94%  

 

97.06% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Pentachlorophenol was rejected in VEPO-SB02-46-0209 as the recovery of the analyte in the 
continuing calibration verification did not meet the method acceptance criteria due to a high 
standard recovery and had a potential extremely high bias.  Pentachlorophenol was rejected 
in VEPO-SB01-46-0209 and Benzaldehyde was rejected in both VEPO-SB01-46-0209 and 
VEPO-SB02-46-0209 due to a low recovery in the continuing calibration verification.  
Although these points cannot be used for decision-making purpose, this is likely 
inconsequential to the decisions made with these data.  The remaining semivolatile results 
(401 of 408 results) for this site are available for use to the project team.  Pentachlorophenol 
and Benzaldehyde are not expected to be site related constituents related to former boiler 
room operations.  Please refer to Table M-15 for a summary of rejected results for VE-
PAOC-O. 

M.15.1.3  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 26 54.2% X    

METAL U CLEAR 11 22.9% X    

METAL J MSL 3 6.3%  X   

METAL J MSH 2 4.2%  X   

METAL J SD 2 4.2%  X   

METAL U BL 2 4.2%  X   

METAL J BRL 1 2.1% X    

METAL UJ MSL 1 2.1%  X   

TOTAL: 48 100.0%     

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  
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M.15.1.4  Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.15.1.5  Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.15.1.6  Wet Chemistry 
Wet Chemistry (pH, TOC, and percent solids) were analyzed by SW-846 9045C, Lloyd Kahn, 
and ASTM D2216, respectively.  Excluding field quality control samples, 6 distinct data 
points were generated.  Although wet chemistry data were not third-party validated, the 
data were still subject to many of the verification and validation steps outlined in Worksheet 
34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and the wet chemistry 
data set is 100 percent complete (6 of 6 wet chemistry results are available for use).  

M.15.2 VE-PAOC-O Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on 
February 20, 2009. 

M.15.2.1  Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 137 89.54% X    

VOA U BL 5 3.27%  X   

VOA UJ CCH 5 3.27%  X   

VOA UJ BSL 2 1.31%  X   

VOA UJ CCL 2 1.31%  X   

VOA CLEAR CLEAR 1 0.65% X    

VOA J CCH 1 0.65%  X   
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

TOTAL: 153 100.00% 90.20% 9.80%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.15.2.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 129 63.24% X    

SVOA UJ ICH 17 8.33%  X   

SVOA J BRL 11 5.39% X    

SVOA J CCL 11 5.39%  X   

SVOA UJ CCL 10 4.90%  X   

SVOA UJ CCH 9 4.41%  X   

SVOA J FD 8 3.92%  X   

SVOA J ICH 4 1.96%  X   

SVOA R CCL 3 1.47%   X C, Aa 

SVOA CLEAR CLEAR 2 0.98% X    

TOTAL: 204 100.00% 69.61% 28.92% 1.47%  

 

98.53% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   

Benzaldehyde was rejected in VEPO-SS01-01-0209, VEPO-SS02-01-0209, and VEPO-SS02P-
01-0209 due to extremely low recovery in the continuing calibration verification and 
potential low bias.  Although these points cannot be used for decision-making purpose, this 
is likely inconsequential to the decisions made with these data.  The remaining semivolatile 
results (201 of 204 results) for this site are available for use to the project team.  
Benzaldehyde is not believed to be a site related constituent.  Please refer to Table M-15 for a 
summary of rejected results for VE-PAOC-O. 
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M.15.2.3  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 46 63.89% X    

METAL U BL 7 9.72%  X   

METAL J MSL 6 8.33%  X   

METAL U CLEAR 4 5.56% X    

METAL J BRL 3 4.17% X    

METAL J MSH 3 4.17%  X   

METAL J SD 3 4.17%  X   

TOTAL: 72 100.00% 73.61% 26.39%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.15.2.4  Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.15.2.5  Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.15.2.6  Wet Chemistry 
Wet Chemistry (pH, TOC, and percent solids) were analyzed by SW-846 9045C, Lloyd Kahn, 
and ASTM D2216, respectively.  Excluding field quality control samples, 8 distinct data 
points were generated.  Although wet chemistry data were not third-party validated, the 
data were still subject to many of the verification and validation steps outlined in Worksheet 
34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and the wet chemistry 
data set is 100 percent complete (8 of 8 wet chemistry results are available for use). 



Table M.15
Summary of Rejected Data
PAOC O

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SB SVOA VEPO-SB01-46-0209 Benzaldehyde 100-52-7 480 U R CCL UG_KG
SB SVOA VEPO-SB01-46-0209 Pentachlorophenol 87-86-5 130 U R CCL UG_KG
SB SVOA VEPO-SB02-46-0209 Benzaldehyde 100-52-7 440 U R CCL UG_KG
SB SVOA VEPO-SB02-46-0209 Pentachlorophenol 87-86-5 120 U R CCH UG_KG
SS SVOA VEPO-SS01-01-0209 Benzaldehyde 100-52-7 480 U R CCL UG_KG
SS SVOA VEPO-SS02-01-0209 Benzaldehyde 100-52-7 470 U R CCL UG_KG
SS SVOA VEPO-SS02P-01-0209 Benzaldehyde 100-52-7 480 U R CCL UG_KG

Reason Codes (DV_Qual_Code)
CCH Continuing Calibration Verification – High Recovery
CCL Continuing Calibration Verification – Low Recovery
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M.16  VE-PAOC-P 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-PAOC-P SI/ESI Report, 
as well as to provide an assessment of data usability. The impact of rejected data on data 
usability is discussed in the individual subsections below. 

M.16.1 VE-PAOC-P Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
March 11, 2009. 

M.16.1.1  Volatile Compounds 
Volatiles (BTEX only) were analyzed by SW-846 method 8260B.  The validation process 
resulted in the following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 6 100.00% X    

TOTAL: 6 100.00% 100.00%    

 

100.00% available for use as 
reported  

(completeness goal met)  

M.16.1.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C-SIM.  The validation process 
resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA UJ ICH 22 88.00%  X   

SVOA J ICH 1 4.00%  X   

SVOA R ICL 1 4.00%   X C, Aa 

SVOA U BL 1 4.00%  X   

TOTAL: 25 100.00%  96.00% 4.00%  

 
96.00% available as qualified 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Pentachlorophenol was rejected in VEPP-SB01-46-0309 due to a low recovery in an initial 
calibration and potential extremely low bias.  Pentachlorophenol is a commonly-rejected 
compound due to poor instrument response.  Although this point cannot be used for 
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decision-making purpose, this is likely inconsequential to the decisions made with these 
data.  Pentachlorophenol is not a chemical of concern at this site.  The remaining 
semivolatile results (24 of 25 results) for this site are available for use to the project team.  
Please refer to Table M-16 for a summary of rejected results for VE-PAOC-P. 

M.16.1.3  Total Metals 
Lead was analyzed by SW-846 method 6020.  The validation process resulted in the 
following qualifiers for results in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 1 100.00% X    

TOTAL: 1 100.00% 100.00%    

 

100.00% available as 
reported 

(completeness goal met)  

M.16.1.4  Total Petroleum Hydrocarbons (TPH) 
Total Petroleum Hydrocarbons (TPH-Gasoline Range Organics (C6-C10), TPH-Diesel Range 
Organics (C10-C28)) were analyzed by SW-846 method 8015B.  The validation process 
resulted in the following qualifiers for results in the TPH fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

TPH CLEAR CLEAR 1 50.00% X    

TPH U CLEAR 1 50.00% X    

TOTAL: 2 100.00% 100.00%    

 

100.00% available for use as 
reported  

(completeness goal met) 
 

M.16.2 VE-PAOC-P Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on March 
11, 2009. 

M.16.2.1  Volatile Compounds 
Volatiles (BTEX only) were analyzed by SW-846 method 8260B.  The validation process 
resulted in the following qualifiers for results in the volatiles fraction: 
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 12 100.00% X    

TOTAL: 12 100.00% 100.00%    

 

100.00% available for use as 
reported  

(completeness goal met)  

M.16.2.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C-SIM.  The validation process 
resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 
Available as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

SVOA UJ ICH 25 50.00%  X   

SVOA J ICH 21 42.00%  X   

SVOA R ICL 2 4.00%   X C, Aa 

SVOA U BL 2 4.00%  X   

TOTAL: 50 100.00%  96.00% 4.00%  

 

96.00% available as 
qualified 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Pentachlorophenol was rejected in VEPP-SS01-01-0309 and VEPP-SS01P-01-0309 due to a 
low recovery in the initial calibration and potential extremely low bias.  Pentachlorophenol 
is a commonly-rejected compound due to poor instrument response.  Although these points 
cannot be used for decision-making purpose, this is likely inconsequential to the decisions 
made with these data.  Pentachlorophenol is not a chemical of concern at this site.  The 
remaining semivolatile results (48 of 50 results) for this site are available for use to the 
project team.  Please refer to Table M-16 for a summary of rejected results for VE-PAOC-P. 
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M.16.2.3  Total Metals 
Lead was analyzed by SW-846 method 6020.  The validation process resulted in the 
following qualifiers for results in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL J FD 2 100.00%  X   

TOTAL: 2 100.00%  100.00%   

 

100.00% available as 
qualified 

(completeness goal met)  

M.16.2.4  Total Petroleum Hydrocarbons (TPH) 
Total Petroleum Hydrocarbons (TPH-Gasoline Range Organics (C6-C10), TPH-Diesel Range 
Organics (C10-C28)) were analyzed by SW-846 method 8015B.  The validation process 
resulted in the following qualifiers for results in the TPH fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

TPH J FD 2 50.00%  X   

TPH U CLEAR 2 50.00% X    

TOTAL: 4 100.00% 50.00% 50.00%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  
 



Table M.16
Summary of Rejected Data
PAOC P

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SB SVOA VEPP-SB01-46-0309 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SS SVOA VEPP-SS01-01-0309 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SS SVOA VEPP-SS01P-01-0309 Pentachlorophenol 87-86-5 100 U R ICL UG_KG

Reason Codes (DV_Qual_Code)
ICL Initial Calibration – Low Relative Response Factors
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M.17  VE-PAOC-Q/R 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-PAOC-Q/R  SI/ESI 
Report, as well as to provide an assessment of data usability. The impact of rejected data on 
data usability is discussed in the individual subsections below. 

M.17.1 VE-PAOC-Q/R Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
February 23, 2009. 

M.17.1.1  Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 36 70.59% X    

VOA UJ MSL 8 15.69%  X   

VOA UJ CCH 4 7.84%  X   

VOA U BL 2 3.92%  X   

VOA UJ CCL 1 1.96%  X   

TOTAL: 51 100.00% 70.59% 29.41%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.17.1.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 54 79.41% X    
SVOA UJ ICH 6 8.82%  X   
SVOA UJ CCL 4 5.88%  X   
SVOA UJ CCH 3 4.41%  X   
SVOA U BL 1 1.47%  X   

TOTAL: 68 100.00% 79.41% 20.59%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  
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M.17.1.3  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 14 58.33% X    

METAL U CLEAR 4 16.67% X    

METAL U BL 2 8.33%  X   

METAL J MSH 1 4.17%  X   

METAL J MSL 1 4.17%  X   

METAL J SD 1 4.17%  X   

METAL UJ BL 1 4.17%  X   

TOTAL: 24 100.00% 75.00% 25.00%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.17.1.4  Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.17.1.5  Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.17.1.6  Wet Chemistry 
Wet Chemistry (pH, TOC, and percent solids) were analyzed by SW-846 9045C, Lloyd Kahn, 
and ASTM D2216, respectively.  Excluding field quality control samples, 4 distinct data 
points were generated.  Although wet chemistry data were not third-party validated, the 
data were still subject to many of the verification and validation steps outlined in Worksheet 
34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and the wet chemistry 
data set is 100 percent complete (4 of 4 wet chemistry results are available for use).  
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M.17.2 VE-PAOC-Q/R Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on 
February 23, 2009. 

M.17.2.1  Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 135 88.24% X    

VOA UJ CCH 12 7.84%  X   

VOA U BL 6 3.92%  X   

TOTAL: 153 100.00% 88.24% 11.76%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.17.2.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 160 78.43% X    

SVOA UJ ICH 18 8.82%  X   

SVOA UJ CCL 12 5.88%  X   

SVOA UJ CCH 9 4.41%  X   

SVOA U BL 3 1.47%  X   

SVOA J BRL 2 0.98% X    

TOTAL: 204 100.00% 79.41% 20.59%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.17.2.3  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 43 59.72% X    

METAL U CLEAR 8 11.11% X    

METAL J MSL 6 8.33%  X   

METAL U BL 5 6.94%  X   

METAL J BRL 4 5.56% X    

METAL J MSH 3 4.17%  X   

METAL J SD 3 4.17%  X   

TOTAL: 72 100.00% 76.39% 23.61%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.17.2.4  Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.17.2.5  Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.17.2.6  Wet Chemistry 
Wet Chemistry (pH, TOC, and percent solids) were analyzed by SW-846 9045C, Lloyd Kahn, 
and ASTM D2216, respectively.  Excluding field quality control samples, 8 distinct data 
points were generated.  Although wet chemistry data were not third-party validated, the 
data were still subject to many of the verification and validation steps outlined in Worksheet 
34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and the wet chemistry 
data set is 100 percent complete (8 of 8 wet chemistry results are available for use). 
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M.18  VE-PAOC-X 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the VE-PAOC-X SI/ESI Report, 
as well as to provide an assessment of data usability. The impact of rejected data on data 
usability is discussed in the individual subsections below. 

M.18.1 VE-PAOC-X Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected from 
March 5 through April 28, 2009. 

M.18.1.1  Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 239 78.10% X    

VOA UJ MSL 48 15.69%  X   

VOA UJ CCH 6 1.96%  X   

VOA U BL 4 1.31%  X   

VOA UJ ICH 4 1.31%  X   

VOA UJ CCL 3 0.98%  X   

VOA R ICL 2 0.65%   X C, Aa 

TOTAL: 306 100.00% 78.10% 21.24% 0.65%  

 

99.34% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   

Acetone was rejected in both VEPX-SB06-13-0309 and VEPX-SB06P-13-0309 due to 
extremely low recovery in an initial calibration and potential extremely low bias.  This is a 
commonly-rejected compound due to poor instrument response and is also a common 
laboratory contaminant.  Although these points cannot be used for decision-making 
purposes, this is likely inconsequential to the decisions made with these data.  In addition, 
acetone is not expected to be a site related constituent from the metallic and construction 
debris on site.  The remaining volatile results (304 of 306 results) for this site are available for 
use to the project team.  Please refer to Table M-18 for a summary of rejected results for VE-
PAOC-X. 
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M.18.1.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 254 62.25% X    

SVOA UJ ICH 95 23.28%  X   

SVOA UJ CCH 18 4.41%  X   

SVOA UJ CCL 11 2.70%  X   

SVOA UJ ICL 8 1.96%  X   

SVOA J BRL 5 1.23% X    

SVOA J ICH 4 0.98%  X   

SVOA R ICL 4 0.98%   X C, Aa 

SVOA UJ BSL 4 0.98%  X   

SVOA R CCH 3 0.74%   X C, Aa 

SVOA J CCH 1 0.25%  X   

SVOA U BL 1 0.25%  X   

TOTAL: 408 100.00% 63.48% 34.80% 1.72%  

 

98.28% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   

Pentachlorophenol was rejected in VEPX-SB13-8H9-0409, VEPX-SB14-10H11-0409, VEPX-
SB14P-10H11-0409, and VEPX-SB15-55H-0409 due to extremely low recovery in the initial 
calibration and potential extremely low bias.  This is a commonly-rejected compound due to 
poor instrument response. Benzaldehyde was rejected in VEPX-SB13-8H9-0409, VEPX-SB14-
10H11-0409, and VEPX-SB14P-10H11-0409 due to high recovery in the continuing 
calibration verification and potential extremely high bias.  Although these points cannot be 
used for decision-making purpose, this is likely inconsequential to the decisions made with 
these data.  In addition, pentachlorophenol is not expected to be a site related constituent.  
The remaining semivolatile results (401 of 408 results) for this site are available for use to the 
project team.  Please refer to Table M-18 for a summary of rejected results for VE-PAOC-X. 

M.18.1.3  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 
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Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available 
as 

Reported 
Available 

as Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 86 59.72% X    

METAL U CLEAR 20 13.89% X    

METAL U BL 15 10.42%  X   

METAL J FD 8 5.56%  X   

METAL J BRL 4 2.78% X    

METAL J SD 4 2.78%  X   

METAL J MSH 3 2.08%  X   

METAL J MSL 2 1.39%  X   

METAL UJ BL 2 1.39%  X   

TOTAL: 144 100.00% 76.39% 23.61%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.18.1.4  Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 19 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (19 of 19 grain 
size results are available for use). 

M.18.1.5  Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, one distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
the geotechnical data set is 100 percent complete (1 of 1 geotechnical results are available for 
use). 

M.18.1.6  Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, and 
respectively.  Excluding field quality control samples, 2 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (2 of 2 wet chemistry results are available for use).  
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M.18.2 VE-PAOC-X Surface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected from 
March 4 through March 13, 2009. 

M.18.2.1  Volatile Compounds 
Volatiles were analyzed by SW-846 method 8260B.  The validation process resulted in the 
following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 418 91.07% X    

VOA UJ ICH 18 3.92%  X   

VOA UJ MSL 9 1.96%  X   

VOA R ICL 8 1.74%   X C, Aa 

VOA U BL 4 0.87%  X   

VOA R ICH 1 0.22%   X C, Aa 

VOA UJ CCH 1 0.22%  X   

TOTAL: 459 100.00% 91.07% 6.97% 1.96%  

 

98.04% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   

Acetone was rejected in VEPX-SS06-01-0309, VEPX-SS07-00H-0309, VEPX-SS08-00H-0309, 
VEPX-SS09-00H-0309, VEPX-SS09P-00H-0309, VEPX-SS10-00H-0309, VEPX-SS11-00H-0309, 
and VEPX-SS12-00H-0309 due to extremely low recovery in the initial calibration and 
potential extremely low bias.  Acetone was rejected in VEPX-SS05-00H-0309 due to 
extremely high recovery in the initial calibration and potential extremely high bias.  
Although these points cannot be used for decision-making purposes, this is likely 
inconsequential to the decisions made with these data.  The remaining volatile results (450 
of 459 results) for this site are available for use to the project team.  Please refer to Table M-
18 for a summary of rejected results for VE-PAOC-X. 

M.18.2.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 method 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 411 67.16% X    



APPENDIX M – DATA QUALITY EVALUATION 

SI/ESI-DF_ES051710192043TPA / 101600001 108 

Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA UJ ICH 79 12.91%  X   

SVOA J ICH 48 7.84%  X   

SVOA UJ CCL 20 3.27%  X   

SVOA UJ ICL 15 2.45%  X   

SVOA J BRL 13 2.12% X    

SVOA UJ CCH 5 0.82%  X   

SVOA J ISL 4 0.65%  X   

SVOA R CCL 3 0.49%   X C, Aa 

SVOA U BL 3 0.49%  X   

SVOA UJ BSL 3 0.49%  X   

SVOA J CCH 2 0.33%  X   

SVOA R ICL 2 0.33%   X C, Aa 

SVOA J CCL 1 0.16%  X   

SVOA J ICL 1 0.16%  X   

SVOA UJ ISL 1 0.16%  X   

SVOA UJ MSL 1 0.16%  X   

TOTAL: 612 100.00% 69.28% 29.90% 0.82%  

 

99.18% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   

Pentachlorophenol was rejected in VEPX-SS11-00H-0309 and VEPX-SS12-00H-0309 due to 
extremely low recovery in the continuing calibration verification and potential extremely 
low bias.  Pentachlorophenol is a commonly-rejected compound due to poor instrument 
response.  Benzaldehyde was rejected in VEPX-SS05-00H-0309, VEPX-SS09-00H-0309, and 
VEPX-SS11-00H-0309 due to a low recovery in the initial calibration and potential extremely 
low bias.  Although these points cannot be used for decision-making purposes, this is likely 
inconsequential to the decisions made with these data.  The remaining semivolatile results 
(607 of 612 results) for this site are available for use to the project team.  Please refer to Table 
M-18 for a summary of rejected results for VE-PAOC-X. 

M.18.2.3  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6010B, 
6020, 7471A, and 9010.  The validation process resulted in the following qualifiers for results 
in the metals fraction: 
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Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available 
as 

Reported 
Available as 

Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL CLEAR CLEAR 161 74.54% X    

METAL U CLEAR 15 6.94% X    

METAL J BRL 13 6.02% X    

METAL U BL 13 6.02%  X   

METAL J MSL 7 3.24%  X   

METAL J MSH 3 1.39%  X   

METAL J MDP 1 0.46%  X   

METAL J SD 1 0.46%  X   

METAL R MSL 1 0.46%   X C, Aa 

METAL UJ BL 1 0.46%  X   

TOTAL: 216 100.00% 87.50% 12.04% 0.46%  

 

99.54% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.   

Mercury was rejected in VEPX-SS05-00H-0309 due to low recovery in a matrix spike and/or 
matrix spike duplicate.  This is likely indicative of matrix effects and a potential extremely 
low bias.  Although these points cannot be used for decision-making purposes, this is likely 
inconsequential to the decisions made with these data.  Mercury is not expected to be a site 
related constituent since the site is primarily tires, scrap metal, and construction debris.  The 
remaining metal results (217 of 216 results) for this site are available for use to the project 
team.  Please refer to Table M-18 for a summary of rejected results for VE-PAOC-X. 

M.18.2.4  Grain Size 
Grain Size (sieve only, no hydrometer) was analyzed by ASTM method D422.  Excluding 
field quality control samples, 38 distinct data points were generated.  Although grain size 
data were not third-party validated, the data were still subject to many of the verification 
and validation steps outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No 
qualifiers were applied and the grain size data set is 100 percent complete (38 of 38 grain 
size results are available for use). 

M.18.2.5  Geotechnical 
Dry bulk density was analyzed by ASTM Method D2937.  Excluding field quality control 
samples, 2 distinct data point was generated.  Although geotechnical data were not third-
party validated, the data were still subject to many of the verification and validation steps 
outlined in Worksheet 34 and 35 of the UFP-SAP work plan.  No qualifiers were applied and 
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the geotechnical data set is 100 percent complete (2 of 2 geotechnical results are available for 
use). 

M.18.2.6  Wet Chemistry 
Wet Chemistry (pH and TOC) were analyzed by SW-846 9045C and Lloyd Kahn, 
respectively.  Excluding field quality control samples, 4 distinct data points were generated.  
Although wet chemistry data were not third-party validated, the data were still subject to 
many of the verification and validation steps outlined in Worksheet 34 and 35 of the UFP-
SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 percent 
complete (4 of 4 wet chemistry results are available for use). 



Table M.18
Summary of Rejected Data
PAOC X

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
SB SVOA VEPX-SB13-8H9-0409 Benzaldehyde 100-52-7 440 U R CCH UG_KG
SB SVOA VEPX-SB13-8H9-0409 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SB SVOA VEPX-SB14-10H11-0409 Benzaldehyde 100-52-7 380 U R CCH UG_KG
SB SVOA VEPX-SB14-10H11-0409 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SB SVOA VEPX-SB14P-10H11-0409 Benzaldehyde 100-52-7 380 U R CCH UG_KG
SB SVOA VEPX-SB14P-10H11-0409 Pentachlorophenol 87-86-5 100 U R ICL UG_KG
SB SVOA VEPX-SB15-55H-0409 Pentachlorophenol 87-86-5 120 U R ICL UG_KG
SB VOA VEPX-SB06-13-0309 Acetone 67-64-1 43 U R ICL UG_KG
SB VOA VEPX-SB06P-13-0309 Acetone 67-64-1 40 U R ICL UG_KG
SS METAL VEPX-SS05-00H-0309 Mercury 7439-97-6 0.029 UN R MSL MG_KG
SS SVOA VEPX-SS05-00H-0309 Benzaldehyde 100-52-7 380 U R CCL UG_KG
SS SVOA VEPX-SS09-00H-0309 Benzaldehyde 100-52-7 420 U R CCL UG_KG
SS SVOA VEPX-SS11-00H-0309 Benzaldehyde 100-52-7 380 U R CCL UG_KG
SS SVOA VEPX-SS11-00H-0309 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SS SVOA VEPX-SS12-00H-0309 Pentachlorophenol 87-86-5 110 U R ICL UG_KG
SS VOA VEPX-SS05-00H-0309 Acetone 67-64-1 37 U R ICH UG_KG
SS VOA VEPX-SS06-01-0309 Acetone 67-64-1 45 U R ICL UG_KG
SS VOA VEPX-SS07-00H-0309 Acetone 67-64-1 34 U R ICL UG_KG
SS VOA VEPX-SS08-00H-0309 Acetone 67-64-1 34 U R ICL UG_KG
SS VOA VEPX-SS09-00H-0309 Acetone 67-64-1 49 U R ICL UG_KG
SS VOA VEPX-SS09P-00H-0309 Acetone 67-64-1 52 U R ICL UG_KG
SS VOA VEPX-SS10-00H-0309 Acetone 67-64-1 43 U R ICL UG_KG
SS VOA VEPX-SS11-00H-0309 Acetone 67-64-1 37 U R ICL UG_KG
SS VOA VEPX-SS12-00H-0309 Acetone 67-64-1 37 U R ICL UG_KG

Reason Codes (DV_Qual_Code)
CCH Continuing Calibration Verification – High Recovery
CCL Continuing Calibration Verification – Low Recovery
ICH Initial Calibration – High Relative Response Factors
ICL Initial Calibration – Low Relative Response Factors
MSL Matrix Spike and/or Matrix Spike Duplicate – Low Recovery
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M.19  VE-CG 
The purpose of this data quality evaluation is to summarize the findings of the data 
validation and any effects on the availability of the data for the regional groundwater study 
performed at Camp Garcia for the SI/ESI Report, as well as to provide an assessment of 
data usability. The impact of rejected data on data usability is discussed in the individual 
subsections below. 

M.19.1 VE-CG Groundwater Data 
This evaluation assesses the analytical results of the groundwater samples collected on April 
1, 2009. 

M.19.1.1  Volatile Compounds 
Volatiles were analyzed by SW-846 methods 8260B and 8260B-SIM.  The validation process 
resulted in the following qualifiers for results in the volatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

VOA U CLEAR 133 86.93% X    

VOA UJ CCL 10 6.54%  X   

VOA U BL 4 2.61%  X   

VOA UJ BSL 2 1.31%  X   

VOA UJ CCH 2 1.31%  X   

VOA CLEAR CLEAR 1 0.65% X    

VOA J BSL 1 0.65%  X   

TOTAL: 153 100.00% 87.58% 12.42%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.19.1.2  Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 methods 8270C and 8270C-SIM.  The validation 
process resulted in the following qualifiers for results in the semivolatiles fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U CLEAR 155 75.98% X    

SVOA UJ ICH 34 16.67%  X   

SVOA UJ BSL 6 2.94%  X   

SVOA J BRL 3 1.47% X    
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Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

SVOA U BL 2 0.98%  X   

SVOA UJ CCL 2 0.98%  X   

SVOA J ICH 1 0.49%  X   

SVOA R ICL 1 0.49%   X C, Aa 

TOTAL: 204 100.00% 77.45% 22.06% 0.49%  

 

99.51% available for use, 
qualified as applicable 

(completeness goal met)  
aNegative impact on completeness.  Potential negative impact on accuracy.       

Pentachlorophenol was rejected in VECG-MW02-0409 due to low recovery in the initial 
calibration and potential extremely low bias.  This is a commonly-rejected compound due to 
poor instrument response.   Although this point cannot be used for decision-making 
purposes, this is likely inconsequential to the decisions made with these data.  The 
remaining semivolatile results (203 of 204 results) for this site are available for use to the 
project team.  Please refer to Table M-19 for a summary of rejected results for VE-CG. 

M.19.1.3  Pesticides/PCBs 
Pesticides and PCBs were analyzed by SW-846 methods 8081A and 8082, respectively.  The 
validation process resulted in the following qualifiers for results in the pesticides/PCBs 
fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

PEST_PCB U CLEAR 76 90.48% X    

PEST_PCB UJ CCH 7 8.33%  X   

PEST_PCB J BRL 1 1.19% X    

TOTAL: 84 100.00%     

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.19.1.4  Total Metals 
Total metals (including mercury and cyanide) were analyzed by SW-846 methods 6020, 
7470A, and 9010.  The validation process resulted in the following qualifiers for results in 
the metals fraction: 
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Analysis 
Group 

DV 
Qual 

DV Qual 
Code Count Percent 

Available 
as 

Reported 
Available 

as Qualified 
Not 

Available 

Impact 
on 

PARCC 

METAL U CLEAR 27 37.50% X    
METAL CLEAR CLEAR 21 29.17% X    
METAL U BL 14 19.44%  X   
METAL J SD 4 5.56%  X   
METAL J BRL 2 2.78% X    
METAL J FD 2 2.78%  X   
METAL J OT 1 1.39%  X   
METAL UJ MDP 1 1.39%  X   

TOTAL: 72 100.00% 69.44% 30.56%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.19.1.5  Filtered Metals 
Filtered metals (including mercury) were analyzed by SW-846 methods 6020 and 7470A.  
The validation process resulted in the following qualifiers for results in the filtered metals 
fraction: 

Analysis 
Group 

DV 
Qual 

DV 
Qual 
Code Count Percent 

Available as 
Reported 

Available as 
Qualified 

Not 
Available 

Impact 
on 

PARCC 

FMETAL U CLEAR 23 33.33% X    
FMETAL CLEAR CLEAR 22 31.88% X    
FMETAL U BL 16 23.19%  X   
FMETAL J BRL 3 4.35% X    
FMETAL J OT 3 4.35%  X   
FMETAL J SD 1 1.45%  X   
FMETAL UJ MSL 1 1.45%  X   

TOTAL: 69 100.00% 69.57% 30.43%   

 

100.00% available for use, 
qualified as applicable 

(completeness goal met)  

M.19.1.6  Wet Chemistry 
Wet Chemistry (total dissolved solids and chloride) was analyzed by EPA methods 160.1 
and 325.2 respectively.  Excluding field quality control samples, 4 distinct data points were 
generated.  Although wet chemistry data were not third-party validated, the data were still 
subject to many of the verification and validation steps outlined in Worksheet 34 and 35 of 
the UFP-SAP work plan.  No qualifiers were applied and the wet chemistry data set is 100 
percent complete (4 of 4 wet chemistry results are available for use). 

 



Table M.19
Summary of Rejected Data
VEC-G

Matrix Analysis_Group Sample_ID Chem_Name CAS_Number Analyte_Value Lab_Qual DV_Qual DV_Qual_Code Units
GW SVOA VECG-MW02-0409 Pentachlorophenol 87-86-5 0.94 U R ICL UG_L

Reason Codes (DV_Qual_Code)
ICL Initial Calibration – Low Relative Response Factors
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