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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 
Supplemental Site Inspection/Expanded Site Inspection (SI/ESI) conducted for 3 sites 
(shown on Figure ES-1) 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, 2009), hereafter referred to 
as the SI/ESI SAP, and the Final Site Inspection/Expanded Site Inspection Report, 7 Consent 
Order Sites and 16 PI/PAOC Sites, Former Naval Training Range, Vieques, Puerto Rico (CH2M 
HILL, 2010), hereafter referred to as the SI/ESI Report. This report is an addendum to the 
SI/ESI Report and, therefore, supplements the information contained in the SI/ESI Report. 

One of the sites is a photo-identified (PI) site and two sites are potential areas of concern 
(PAOCs), identified via historical aerial photograph analysis or from other historical 
records. 

PI 7, the site of a former quarry, tar drum disposal area, and radar communication area 
underwent an ESI in 2009, the results, conclusions, and recommendations of which are 
presented in the SI/ESI Report (CH2M HILL, 2010). The site was previously investigated via 
an SI (or equivalent investigation), and the results, conclusions, and recommendations 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 SI/ESI Report (CH2M HILL, 2010) recommended additional sampling at the 
location of a previously collected sample (PI7-3) because the original sample was collected 
near a deteriorating rubber hose, and was not likely representative of the area as a whole.  
Therefore, a co-located surface soil and subsurface soil sample was collected during the 
Supplemental ESI at the location of former sample PI7-3.  Therefore, evaluation of PI 7 data 
focuses on only the immediate area of the resampling that was conducted during the 
supplemental ESI.  Information regarding the northern and southern subsections of PI 7 and 
the central subsection areas outside of the PI7-3 vicinity can be found in the Final SI/ESI 
Report (CH2M HILL 2010). 
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Sites PAOC Q and PAOC R were evaluated via an SI based on information regarding past 
activities there; the results, conclusions, and recommendations of the SI can be found in the 
SI/ESI Report (CH2M HILL, 2010).  The report recommended that the SI sample locations 
be re-sampled because cover material from road improvement activities was included in 
several of the samples collected. Therefore, not all samples were representative of the soil 
present during historical activities.  To address this, one co-located surface soil and 
subsurface soil sample was collected from each site during the Supplemental SI. 

In accordance with the SI/ESI SAP (CH2M HILL, 2009) and SI/ESI Report (CH2M HILL, 
2010), the soil data collected during the supplemental investigation were evaluated via the 
7-step decision analysis process displayed in Figure ES-2.  

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 3 sites investigated during the Supplemental 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. As shown in the 
table, the following is recommended for each of the sites: 

No Action/No Further Action (Preparation of a No Action/No Further Action Decision Document) 

 PI 7 

 PAOC Q 

 PAOC R 

The data evaluations upon which these recommendations are made are detailed in site-
specific sections contained in this report. 
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Resumen Ejecutivo 

El objetivo de la Inspección del Sitio (SI, por sus siglas en inglés) es llevar a cabo una 
―evaluación de un derrame/escape‖.  Más específicamente, un SI trata de:   

 Determinar si ha ocurrido un escape/derrame de una sustancia peligrosa o 
componentes peligrosos, como resultado de actividades relacionadas a la Ley de 
Responsabilidad, Compensación y Respuesta Ambiental Completa (CERCLA, por sus 
siglas en inglés)y, de ser el caso,  

 Determinar si el escape/derrame en cuestión requiere de alguna acción adicional .  

Un SI Expandido generalmente tiene el mismo objetivo de un SI, pero difiere en que los 
datos históricos recolectados durante un SI, sugieren que se necesitan más datos para llegar 
a una conclusión más certera de  la evaluación del derrame/escape.  

Este informe resume los resultados, la evaluación, conclusiones y recomendaciones de la 
Inspección del Sitio Adicional/Inspección del Sitio Expandida (SI/ESI, por sus siglas en 
inglés) para 3 sitios (como se muestra en la Figura ES-1) que se encuentran dentro del 
Antiguo Campo de Adiestramiento Naval de Vieques (VNTR, por sus siglas en inglés) en 
Vieques, Puerto Rico, las cuales se llevaron a cabo de acuerdo con 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, 2009), que desde aquí en 
adelante se le mencionará como SI/ESI SAP, y con el Final Site Inspection/Expanded Site 
Inspection Report, 7 Consent Order Sites and 16 PI/PAOC Sites, Former Naval Training Range, 
Vieques, Puerto Rico (CH2M HILL, 2010), que desde aquí en adelante se le mencionará como 
Informe SI/ESI. Este informe es un adenda al Informe SI/ESI, por lo tanto  suplementa la 
información que se encuentra en el Informe SI/ESI. 

Uno de los sitios fue identificado por fotografía (PI, por sus siglas en inglés) y dos sitios son 
áreas de preocupación potencial (PAOCs, por sus siglas en inglés), que se identificaron por 
medio del análisis de fotografías aéreas históricas o de otros registros históricos. 

PI 7, es el sitio de una antigua cantera, área de disposición de barriles de brea , y un área de 
comunicaciones de radar para el que se realizó un ESI en el 2009.  Los resultados, 
conclusiones, y recomendaciones del ESI se presentan en el Informe SI/ESI (CH2M HILL, 
2010). El sitio fue previamente investigado durante un SI (o una investigación equivalente), 
y los resultados, conclusiones, y recomendaciones se presentan en el Informe 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).  El Informe 
SI/ESI (CH2M HILL, 2010) recomendó que se tomaran  muestras adicionales en la misma 
localidad donde se tomó la muestra (PI 7-3), debido a que la muestra original se tomó cerca 
de una manguera de goma deteriorada, y posiblemente no era representativa de toda el 
área. . Por esta razón, se tomó una muestra co-localizada de suelo superficial y suelo sub-
superficial durante el ESI Suplementario en el mismo sitio de la antigua muestra PI 7-3.  De 
ahí que, la evaluación de los datos de PI 7 se concentra solamente en el área inmediata 
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donde re muestró  durante el ESI suplementario.  La información relacionada a las sub-
secciones norte y sur de PI 7, y la sub-sección central fuera de las inmediaciones de PI7-3, 
están disponibles en el Informe Final SI/ESI (CH2M HILL 2010).   

 

Los sitios PAOC Q y PAOC R fueron evaluados durante un SI en base a la información 
sobre actividades pasadas en estos sitios; los resultados, conclusiones y recomendaciones 
del SI están disponibles en el Informe SI/ESI (CH2M HILL, 2010).  El informe recomendó 
que se vuelvan a tomar  muestras en los mismos lugares del SI ya que varias de las muestras 
recogidas eran del material de relleno que se usó para mejorlos caminos.  Por lo tanto  no 
todas las muestras eran representativas del suelo presente durante las actividades históricas  
Para atender esto, durante el SI Suplementario se tomó una muestra co-localizada de suelo 
superficial y una de suelo sub-superficial de cada sitio.  

De acuerdo con el SI/ESI SAP (CH2M HILL, 2009) y el Informe SI/ESI (CH2M HILL, 2010), 
los datos de suelo obtenidos durante las investigación suplementaria se evaluaron siguiendo 
el proceso de análisis de 7 pasos, que se muestra en la Figure ES-2.  

Los resultados del proceso de análisis de 7 pasos son una conclusión sobre la posibilidad de 
que exista u ocurra un escape/derrame  relacionado a CERCLA, y si ese es el caso, 
determina si las áreas donde se sospecha hubo el derrame requieren de alguna acción. Si no 
se sospecha que ha habido un derrame relacionado a CERCLA, o si los datos sugieren que el 
derrame no amerita más acción (incluyendo la eliminación de la fuente), entonces se 
recomienda la preparación de un documento de decisión de no acción o ninguna acciona 
adicional.  Si se sospecha ha habido un derrame relacionado a CERCLA que amerita alguna 
acción, se hacen recomendaciones para acciones adicionales en el sitio.  

Para cada uno de los 3 sitios investigados durante el SI/ESI Suplementario, la historia del 
sitio; las actividades de recolección de muestras; los resultados de la evaluación de datos, 
incluyendo el proceso de análisis de 7 pasos; y las conclusiones y recomendaciones se 
resumen en la Tabla  ES-1. Como se muestra en la tabla, se recomienda lo siguiente para 
cada uno de los sitios: 

No Acción/Ninguna Acción Adicional (Preparar un Documento de Decisión de No 
Acción/Ninguna Acción  Adicional) 

 PI 7 

 PAOC Q 

 PAOC R 

La evaluación de datos en la que se basan estas recomendaciones se detallan en las secciones 
específicas para cada sitio, las cuales se encuentran en este informe. 

 

 

 



Table ES-1
Summary of Conclusions and Recommendations
Site Inspection/Expanded Site Inspection Addendum Report
PI 7, PAOC Q, and PAOC R
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
PI 7 (Central 
Subsection in 
PI7-3 Vicinity)

Former Quarry Defunct rock quarry Miscellaneous 
debris, including 
drum

Spills or leaks to the 
ground surface

5 co-located surface soil and 
subsurface soil samples and 6 
additional surface soil samples

Data suggest potential source area 
was sufficiently characterized

Supplemental ESI data indicate historical PAH 
data for PI7-3 are not representative of current 
conditions; no SVOCs detected in Supplemental 
ESI samples; the results indicate that there has 
not been a CERCLA-related release that has 
resulted in contamination of soil at concentrations 
posing potentially unacceptable risks to human or 
ecological receptors or leaching concerns for 
groundwater

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

PAOC Q Former Boiler 
Room in Heat 
Plant Building 607

Boiler room in building 
constructed in 1963 
and demolished in 
1984 

Boilers Spills or leaks to 
ground surface

1 co-located surface and 
subsurface soil samples and 1 
additional surface soil sample

Data suggest potential source area 
was sufficiently characterized

SI (2009) surface soil sample was collected from 
cover material placed by USFWS during road 
improvement activities; therefore SI subsurface 
soil sample was deemed representative of 
historical surface soil, and a co-located suface soil 
and subsurface soil sample was collected during 
the Supplemental SI; the results indicate that there 
has not been a CERLA-related release that has 
resulted in contamination of soil at concentrations 
posing potentially unacceptable risks to human or 
ecological receptors or leaching concerns for 
groundwater

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

PAOC R Former Boiler 
Room in Heat 
Plant Building 617

Boiler rooms in building 
constructed in 1970 
and demolished in 
1984 

Boilers Spills or leaks to 
ground surface

1 co-located surface and 
subsurface soil sample 

Data suggest potential source area 
was sufficiently characterized

SI (2009) surface soil sample was collected from 
cover material placed by USFWS during road 
improvement activities (no subsurface soil sample 
was collected due to refusal); therefore, a co-
located suface soil and subsurface soil sample 
was collected during the Supplemental SI/ESI; the 
results indicate that there has not been a CERCLA-
related release that has resulted in contamination 
of soil at concentrations posing potentially 
unacceptable risks to human or ecological 
receptors or leaching concerns for groundwater

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

Page 1 of 1
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FIGURE ES-1 
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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 the SI/ESI Report (August 2010) 
2 “Available” data are described in Section 1 of the SI/ESI Report (August 2010)
3 “Useful” data are described in Section 1 of the SI/ESI Report (August 2010)
4 CERCLA-related releases are defined in Section 1 of the SI/ESI Report (August 2010)
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 the SI/ESI Report (August 2010)

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.
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Data Evaluation Decision Tree
Site Inspection/Expanded Site Inspection Report Addendum,  
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SECTION 1 

Introduction 

This report addendum summarizes the Supplemental Site Inspection/Expanded Site 
Inspection (SI/ESI) conducted in 2010 for three 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.  

The three sites included in this addendum are: 

 Photo-identified (PI) 7 – Former Quarry, Tar Drum Disposal Area, and Radar 
Communication Area, located in the former Eastern Maneuver Area (EMA) 

 Potential Area of Concern (PAOC) Q – Former Boiler Room in Heat Plant Building 607, 
located in former Camp Garcia in the former EMA 

 PAOC R – Former boiler house Building 617, located in former Camp Garcia in the 
former EMA 

Supplemental investigations were performed at each of these sites because data presented in 
the SI/ESI Report indicated additional data were necessary in order to make site-specific 
determinations.  The SI/ESI Report conclusions and recommendations for each site are 
(verbatim): 

PI 7 

―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 are 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, 2009).‖ 
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PAOC Q/R 

―As shown in Table 21-4, 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.‖ 

In that the Supplemental ESI at PI 7 focused on the Former Quarry Area where soil sample 
PI7-3 was collected, as stated in the above recommendation, this addendum focuses 
evaluation of the data on that part of the site. However, the remaining parts of the site will 
be included in the evaluation presented in the decision document for the site. 

Because this is an addendum to the SI/ESI Report, much of the information contained 
within the SI/ESI Report is applicable to the supplemental investigation discussed in this 
addendum. In these cases, the reader is referred to those sections of the SI/ESI Report rather 
than regurgitating the information herein. To that end, the reader is referred to Section 1 of 
the SI/ESI Report for a discussion of the objectives of the SI/ESI (which are applicable to the 
supplemental investigation); the decision analysis process by which the supplemental and 
applicable historical data are evaluated; historical activities; and physical and environmental 
characteristics of the former Vieques Naval Training Range (VNTR) and the three 
aforementioned sites. Figure 1-1 shows the location of the three sites in relation to the 
former VNTR. 

1.1 Organization of the SI/ESI Report Addendum 

The SI/ESI Report Addendum is organized as follows: 

 Section 1, Introduction, presents the conclusions and recommendations for the three 
sites included in the supplemental investigation, which provide the justification for the 
supplemental activities conducted and the associated data evaluation procedures. 

 Section 2, Investigation Methodology, summarizes the Supplemental SI/ESI data 
collection activities. 

 Sections 3 through 5 summarize the decision analysis for each of the three PI/PAOC 
sites. Each section also includes the conclusions and recommendations for the particular 
site.  

 Section 6, Summary of Conclusions and Recommendations, summarizes the 
conclusions and recommendations made for each site. 

 Section 7, References, lists the documents used in preparation of this report.  

Tables and figures are presented at the end of each section, as applicable. 
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SECTION 2 

Investigation Methodology 

This section summarizes the field investigation procedures of the Supplemental SI/ESI 
conducted for the three sites located within the Former VNTR during August 2010. 
Investigation activities included collection of surface and subsurface soil samples. The 
investigation methodology from the previous investigations can be found in the historical 
investigation reports.  

The Supplemental SI/ESI investigation activities were conducted in accordance with the 
SI/ESI Sampling and Analysis Plan (SAP) entitled 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, 2009), the standard operating 
procedures (SOPs) presented in the Master Work Plan (MQAPP) titled Master Quality 
Assurance Project Plan, Vieques, Puerto Rico (CH2M HILL, 2007a), and the Final Site 
Inspection/Expanded Site Inspection Report, 7 Consent Order Sites and 16 PI/PAOC Sites, Former 
Naval Training Range, Vieques, Puerto Rico (CH2M HILL, 2010).  

Table 2-1 summarizes the soil samples collected, analyses performed, sample nomenclature, 
and depth of sampling.  

2.1 Soil Sampling 

Surface and subsurface soil samples were collected in general accordance with the SI/ESI 
SAP and the SOPs in the MQAPP. Table 2-1 summarizes the soil samples collected at each 
site during the Supplemental SI/ESI and includes an explanation for sample depth intervals 
that deviated from the normal protocol. For information regarding previously collected 
samples, refer to Table 2-1 in SI/ESI Report (CH2M HILL, 2010). Locations of soil samples 
collected during the investigation activities are included in site-specific sections 3 through 5.  

Specific methods of supplemental sampling for each location are summarized in the soil 
boring logs included in Appendix A. Soil samples at each of the three sites were collected 
using a slide hammer. 

Following soil sample collection SOPs at sites PAOC Q and PAOC R, VOC samples were 
collected by pushing the En CoreTM sampler into the soil in the 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. 

At site PI 7, surface and subsurface SVOC samples were collected from the spoon sample at 
target intervals in accordance with SOPs. The soil was field composited and homogenized in 
a stainless steel bowl. Subsurface soil was collected from the interval 1 to 1.5 feet bgs, 
because refusal was reached at 1.5 feet bgs (in accordance with the protocol). 
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2.2 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 and subsurface soil samples. The RTK GPS method 
has a horizontal and vertical accuracy of ±0.03 foot. All survey data for sampling locations 
for each site are located in Table 2-2.  

2.3 Decontamination and Waste Management 

Decontamination and waste management procedures followed applicable SOPs. Disposable 
acetate liners were used during soil sample collection activities at sites PI 7, PAOC Q, and 
PAOC R.  

2.4 Laboratory and Field Sampling Protocol 

Surface soil and subsurface soil samples collected for analyses were placed on ice and 
shipped via overnight courier. 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).  

2.5 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 C). 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 B. Tables of detected 
constituents and screening value exceedances are included in the site-specific sections (i.e., 
Sections 3 through 5). 

2.6 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, 1999) 

 USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 
Review; EPA 540-R-04-004; October, 2004 (EPA, 2004) 

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

 Validating Semivolatile Compounds by SW-846 Method 8270 (Rev. 3, October 2006); 
SOP HW-22 (EPA, 2006b) 
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 Validation of Metals for the Contract Laboratory Program (CLP) based on SOW ILM05.3 
(SOP Revision 13); (Revision 13, September, 2006). (EPA, 2006c) 

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 (CH2M 
HILL, 2009). The data validation reports are provided in Appendix D. The data quality 
evaluation, which focuses on the impact of QA/QC exceedances on the data availability and 
usability, is included in Appendix C. 
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Table 2-1
Site Sample Summary
7 Consent Order Sites and 16 PI/PAOC Sites
Site Inspection/Expanded Site Inspection Report

Vieques, Puerto Rico

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

1 SS SVOCs PI07-SS42-0001-0810 0 - 1

1 SB SVOCs PI07-SB42-0101H-0810, PI07-SB42P-0101H-0810 1 - 1.5.  Sample depth due to refusal at 1.5'

1 SS
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC, Density, Grain Size

VEPQ/R-SS01-0405-0810
4 - 5.  Sample depth a result of removal of 
gravel/fill layer before sampling. Sampling depth 
equivalent to 0 - 1' bls at original site elevation.

1 SB
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC, Density, Grain Size

VEPQ/R-SB01-0810-0810
8 - 10.  Sample depth a result of removal of 
gravel/fill layer before sampling. Sampling depth 
equivalent to 4 - 6' bls at original site elevation.

1 SS
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC, Density, Grain Size

VEPQ/R-SS02-0304-0810
3 - 4.  Sample depth a result of removal of 
gravel/fill layer before sampling. Sampling depth 
equivalent to 0 - 1' bls at original site elevation.

1 SB
TCL VOCs, SVOCs, TAL Metals, Cyanide, pH, 
TOC, Density, Grain Size

VEPQ/R-SB02-0709-0810, VEPQ/R-SB02P-0709-0810
7 - 9.  Sample depth a result of removal of 
gravel/fill layer before sampling. Sampling depth 
equivalent to 4 - 6' bls at original site elevation.

Notes:

PI 7, PAOC Q, and PAOC R

1 SS = surface soil; SO = soil boring location or composite soil sample; SB = subsurface soil; GW = groundwater; WW = water

2010 Supplemental SI

PAOC R

2010 Supplemental 
ESI

PI 7 (Central 
Subsection - 

Former Quarry)

PAOC Q

2010 Supplemental SI

Page 1 of 1



Table 2-2

PI-7
VEP7-SO42 PI07-SS42-0001-0810 2005623.69 243473.42

2005623.69 243473.42
2005623.69 243473.42

PAOC Q
VEPQ/R-SO01 VEPQ/R-SS01-0405-0810 2005552.9016 244374.6962
VEPQ/R-SO01 VEPQ/R-SB01-0810-0810 2005552.9016 244374.6962

PAOC R
VEPQ/R-SO02 VEPQ/R-SS02-0304-0810 2005636.3075 244341.2777

VEPQ/R-SO02
VEPQ/R-SB02-0709-0810  

VEPQ/R-SB02P-0709-0810  
2005636.3075 244341.2777

Survey Data
Site Inspection/Expanded Site Inspection Report Addendum

Vieques, Puerto Rico

Site ID Sample ID
(UTM NAD 83 20Q)

Northing Easting
Station ID

PI07-SB42-0101H-0810  
PI07-SB42P-0101H-0810

VEP7-SO42

PI 7, PAOC Q, and PAOC R

Page 1 of 1
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SECTION 3 

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

This section presents the results of the Supplemental SI/ESI Sampling performed at PI 7.  PI 
7 is located approximately ¼-mile west of the western boundary of Camp Garcia (Figure 1-

1). As discussed in Section 12 of the Final SI/ESI Report (CH2M HILL, 2010), the data from 
the tar drum disposal area and radar communication area suggested those areas warrant no 
further action or investigation. In fact, it was only the detected concentrations of several 
polycyclic aromatic hydrocarbons (PAHs) in one historical sample, collected within the 
former quarry area during the 2002 Environmental Baseline Survey (EBS), that suggested 
the soil in that area may pose a potentially unacceptable human health risk. However, it was 
noted that the sample data were more than 7 years old and that other samples in the same 
general vicinity did not contain elevated PAHs. Therefore, the location of the historical 
sample with elevated PAH concentrations was re-sampled to determine current conditions 
and associated potential risks. Given the above objective, and that this report is an 
addendum to the SI/ESI Report, the remainder of this section focuses on the area of PI 7 that 
was re-sampled. For information regarding the northern (former radar communication area) 
and southern (former tar drum disposal area) areas, see Section 12 of the Final SI/ESI 
Report (CH2M HILL, 2010). 

3.1 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, and is 
presented in Section 12.1 of the Final SI/ESI Report (CH2M HILL, 2010). Since the objective 
of the supplemental sampling at PI 7 was to re-sample an existing location, the CSM 
presented in the SI/ESI Report is still applicable and, therefore, is not repeated here. The 
reader is instead referred to Section 12.1 of the Final SI/ESI Report. 

3.2 Sampling Approach and Chemical Constituents Identified 

As previously mentioned, the Supplemental SI/ESI was concerned with the re-sampling of 
only one location within the central subsection (former quarry) of PI 7 (i.e., sample location 
PI7-3).  Therefore, this section evaluates and discusses the new SVOC data from location 
PI7-3 (i.e., SS/SB42), historical non-SVOC data from sample PI7-3, and data from samples 
collected near location PI7-3 (i.e., PI7-1, PI7-2, PI7-4, SS/SB11, SS12, SS13, SS/SB14, SS/SB21, 
and SS/SB40). As stated in Section 12.4 of the Final SI/ESI Report (CH2M HILL, 2010), 
SVOC data from sample PI7-3 is excluded from the current evaluation because more current 
data from the same location now exist. 

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 (PI7-1 through PI7-4 in 
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Figure 3-1) 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).  

PA/SI Soil Sampling 

During the PA/SI (2006), two co-located surface soil and subsurface soil samples (and two 
additional surface soil samples) were collected within the former quarry near the PI7-3 
sample location (i.e., SS/SB11, SS12, SS13, and SS/SB14 in Figure 3-1).  Two additional 
subsurface samples (SB12 and SB13) were planned, but bedrock was encountered in these 
two borings at 1 ft bgs. A co-located surface and subsurface soil sample was collected 
adjacent to the individual empty drum identified near the southern boundary of the former 
quarry (i.e., SS/SB21 in Figure 3-1). All samples were analyzed for TCL VOCs, SVOCs, 
pesticides, and PCBs; and TAL inorganics.  

ESI Soil Sampling 

During the ESI, the individual drum near the southern boundary of the former quarry was 
removed and a confirmatory surface soil sample was collected from the 6-inch interval 
immediately beneath the drum (i.e., SS40 in Figure 3-1) in accordance with the confirmatory 
sample collection criteria detailed in the SI/ESI SAP (CH2M HILL, 2009). A subsurface soil 
sample (i.e., SB40 in Figure 3-1) was also collected at this location from 0.5 to 1.5 ft bgs due 
to encountering refusal at 1.5 ft bgs. The sample depth interval for SB40 spanned both the 
surface and subsurface soil depths identified in the Master Plan (CH2M HILL, 2007a).  As a 
conservative approach, sample SB40 is included in the Supplemental SI/ESI screening tables 
(Tables 3-1 and 3-2) for both surface and subsurface soil. 

Both ESI soil samples were analyzed for TCL VOCs and SVOCs, and TAL inorganics.  

Supplemental SI/ESI Soil Sampling 

During the Supplemental SI/ESI in 2010, one co-located surface and subsurface soil sample 
was collected using a slide hammer at the location of former sample PI7-3 (i.e., SS/SB42 in 
Figure 3-1).  The surface soil sample was collected from 0 to 1 ft bgs.  Refusal was reached at 
1.5 ft bgs; therefore, the subsurface soil interval was from 1 to 1.5 ft bgs.  See Appendix A for 
the site-specific boring log. Both samples were analyzed for select SVOCs because PAHs 
were the only contaminants of potential concern identified in the SI/ESI Report as 
potentially contributing to unacceptable human health risk at this location. This sampling 
protocol was in accordance with the Final SI/ESI Report (CH2M HILL, 2010). 

Tables 3-1 and 3-2 summarize the constituents detected in PI 7 surface and subsurface soil 
from sample locations at and near PI7-3 collected during the EBS (2002), PA/SI (2006), ESI 
(2009), and Supplemental SI/ESI (2010). 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 
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 the 
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Final SI/ESI Report (CH2M HILL, 2010). Raw analytical data for the Supplemental SI/ESI 
(2010) samples are provided in Appendix B of this SI/ESI Report Addendum.  

3.3 PI 7 Release Assessment Decision Analysis 

This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 3-2) with reference to the detection tables (Tables 3-1 and 3-2) for samples 
collected at and near former sample location PI7-3. For a discussion of the data collected 
elsewhere at PI 7 during previous investigations, please refer to Sections 12.3 and 12.4 of the 
Final SI/ESI Report (CH2M HILL, 2010). 

Step 1: Is the site potentially CERCLA-eligible? 

CERCLA eligibility was established for PI 7 in Section 12.3 of the Final SI/ESI Report (CH2 
M HILL, 2010). For PI 7 it was concluded that 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, the 2009 ESI, and the 2010 Supplemental 
SI/ESI. Therefore, the decision analysis proceeds to Step 2. Further, it is noted that the 
remainder of the decision analysis mirrors that presented in the Final SI/ESI Report with 
the following exceptions: 

a. Screening values have been updated, as necessary, to reflect the most current available 

b. The SVOC data for PI7-3 have been replaced with the SVOC data for SS/SB42. 

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 use 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 of the Final SI/ESI Report (CH2M HILL, 
2010). 
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Supplemental SI/ESI (2010) 

Appendix C presents the data quality evaluation of the Supplemental ESI analytical data for 
PI 7.  Based on this evaluation of the Supplemental ESI data, 100 percent of the data are 
acceptable for use. Additionally, the site-specific data set exceeded the 95 percent project 
completeness goal, achieving 100 percent completeness.  

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 

For the samples collected in the vicinity of PI7-3 (PI7-1, PI7-2, PI7-4, SS/SB11, SS12, SS13, 
SS/SB14, SS/SB21, SS/SB40, and SS/SB42) during the EBS (2002), the PA/SI (2006), the ESI 
(2009), and the Supplemental SI/ESI (2010), the following inorganics above the background 
UTLs and non-inorganics were detected by location, sampling event, and by medium: 

EBS (2002) Surface Soil (samples PI7-1, PI7-2, PI7-3 [excluding SVOCs], and PI7-4) 

 VOCs: None detected 

 SVOCs: None detected 

 Pesticides: None detected 

 Herbicides: None detected 

 PCBs: None detected 

 Inorganics above background UTLs: Arsenic, Thallium 

 TPH GRO: None detected 

 TPH DRO: None detected 

PA/SI (2006) Surface Soil (samples SS11 through SS14, and SS21) 

 VOCs: None detected 

 SVOCs: None detected 

 Pesticides: 4,4’-DDE 

 PCBs: None detected 

 Inorganics above background UTLs: Barium, Copper, Magnesium, Selenium, Zinc 

PA/SI (2006) Subsurface Soil (samples SB11, SB14, and SB21) 

 VOCs: None detected 

 SVOCs: Bis(2-ethylhexyl)phthalate 

 Pesticides: None detected 

 PCBs: None detected 

 Inorganics above background UTLs: Barium, Calcium, Magnesium, Selenium, Zinc 
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ESI (2009) Surface Soil (SS/SB40) 

 VOCs: None detected 

 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, PAH LMW, 
PAH HMW, Pentachlorophenol, Pyrene 

 Inorganics above background UTLs: Barium, Magnesium  

ESI (2009) Subsurface Soil (SB40) 

 VOCs: None detected 

 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 

Supplemental SI/ESI (2010) Surface Soil (SS42) 

 SVOCs: None detected 

Supplemental SI/ESI (2010) Subsurface Soil (SB42) 

 SVOCs: 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? 

A drum was found within the former quarry just south of the area of sample location PI7-3. 
Some other debris was found in this area as well. As such, it is possible that the SVOCs and 
inorganics detected in the soil near sample location PI7-3 are attributable to historic 
CERCLA-related releases.  

The pesticide detected in the PI 7 soil is the same pesticide and of similar concentration 
detected at other sites across east Vieques (see Tables O-1 in the Final SI/ESI Report, CH2M 
HILL 2010). 4,4’-DDE was detected in one PI 7 surface soil sample in the vicinity of sample 

location PI7-3 at a concentration of 0.90 g/kg, which is toward the low end of the 

concentrations detected at other sites across east Vieques (i.e., 0.08 g/kg to 1,200 g/kg).  
This information, coupled with the history of the site, suggests the pesticide is present due 
to normal pesticide use, not a CERCLA-related release (see Appendix O and Pesticides and 
Herbicides under Section 1.1.1 of the Final SI/ESI Report (CH2M HILL 2010)). 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 of the Final SI/ESI Report (CH2M HILL 2010)). Table 13-1 from the 
Final SI/ESI Report (CH2M HILL 2010) (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 



SI/ESI REPORT ADDENDUM PI 7, PAOC Q, AND PAOC R 

3-6 ES121510153031TPA / 110190012 

during the EBS. Therefore, the thallium results from the EBS samples are not considered 
further in the decision analysis process for PI 7. 

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 of the Final SI/ESI 
Report (CH2M HILL, 2010) 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. 

EBS (2002) Surface Soil (samples PI7-1, PI7-2, PI7-3 [excluding SVOCs], and PI7-4) 

 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 SS14, and 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) 

 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: one detection (sample SS11) at a concentration (0.56 mg/kg) 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); one detection (sample SS21) at a concentration (0.60 
mg/kg) 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, and SB21) 

 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) 

 Selenium: one detection (sample SB14) at a concentration (0.72 mg/kg) above the SSL at 
DAF of 1 (0.26 mg/kg) and the background UTL (0.51 mg/kg) 

ESI (2009) Surface Soil (SS/SB40) 

 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); one detection (sample SB40) at a concentration (18 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); one detection (sample SB40) at a 

concentration (36 g/kg) above the SSL at a DAF of 1 (35 g/kg) 
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 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)  

 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); 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) 

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) 

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 
the area of the historic elevated PAHs in the former quarry area of PI 7 under investigation. 
Newly-collected soil SVOC data for SS/SB 42 were used in the evaluation, together with 
historical data from other nearby samples (excluding SVOC data for PI7-3).  The area 
surrounding former sample PI7-3 is approximately 0.75 acre in size, which is the 
approximate size of a residential lot. No chemicals in soil were detected above background 
(for inorganics) and adjusted RSLs at concentrations exceeding 100 times the screening 
levels (see Table 3-3). Therefore, no hot spots were identified and all soil data were merged 
in the residential evaluation.  

Arsenic and four PAHs were detected in surface or total soil (0-6 ft bgs) above human health 
screening levels and background level (arsenic only) (see Table 3-3). 

 Arsenic was detected in 1 of 10 surface soil samples and 1 of 14 total soil samples above 
its RSL (0.39 mg/kg).  Based on the detected concentration (12 mg/kg), the ELCR is 3 x 
10-5 and the non-cancer hazard quotient (HQ) is 0.5, which are within EPA’s acceptable 
levels and arsenic would not be identified as a risk driver.  

 Benzo(a)pyrene (B(a)P) was detected in 1 of 10 surface soil samples and 2 of 15 total soil 

samples above its RSL (15 g/kg). Based on the maximum detected concentration (180 
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g/kg), the ELCR is 1 x 10-5, which is within EPA’s acceptable range, and B(a)P would 
not be identified as a risk driver. 

 Benzo(b)fluoranthene (B(b)F) was detected in 1 of 10 surface soil samples and 1 of 15 

total soil samples above its RSL (150 g/kg). Based on the maximum detected 

concentration (340 g/kg), the ELCR is 2 x 10-6, 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 10 surface soil samples and 1 of 15 

total soil samples above its RSL (15 g/kg). Based on the maximum detected 

concentration (57 g/kg), the ELCR is 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 1 of 10 surface soil samples and 1 of 

15 total soil samples above its RSL (150 g/kg). Based on the maximum detected 

concentration (210 g/kg), the ELCR is 1 x 10-6, which is within the EPA acceptable 
range, and I(123-cd)P would not be identified as a risk driver. 

Six additional constituents (aluminum, chromium, cobalt, iron, manganese, and vanadium) 
were detected in surface or total soil above adjusted human health screening levels but 
below background UTLs. Based on the historical source of potential releases identified at the 
site (see Section 12.1 of the Final SI/ESI Report (CH2M HILL, 2010)) and the environmental 
conditions on Vieques (see Appendix R in the Final SI/ESI (CH2M HILL 2010)), 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, the four PAHs, and the six additional constituents, the cumulative ELCR is 5 x 10-5 
and the maximum target organ-specific HI is 0.7 (see Table 3-3); the cumulative ELCR and 
HI are within EPA’s acceptable levels. Consequently, there is not a concern for potential 
cumulative effects from multiple PAHs and metals in the former quarry area of the site. 

Ecological Evaluation 

Two metals (copper and selenium) exceeded ecological soil screening values and 
background in at least one of the 10 surface soil samples (0 to 6 or 0 to 12 inches) collected in 
the vicinity of former sample PI7-3. The ecological risk assessment screening statistics for 
these metals can be found on Table 3-4. Carbazole was also detected but lacked a soil 
screening value. None of these constituents poses an unacceptable risk to ecological 
receptors based upon the following: 

 The portion of the site evaluated, constituting the area surrounding former sample PI7-3, 
is entirely forested and may provide suitable habitat for avian receptors such as the 
pearly-eyed thrasher. However, this portion of the site is only about 0.5 acre in size. 
While the size of this area is slightly larger than the core home range for an individual 
pearly-eyed thrasher during some portions of the nesting season, it is well below the size 
needed to support a breeding population of this species; populations, not individuals, 
are the focus of the assessment endpoints for these types of receptors. Further, the 
habitat quality in this portion of the site is generally uniform. Thus, the chances that an 
individual thrasher would have its entire core home range located within the area 
evaluated is small. More likely, only a small portion of its core home range would 
overlap the area evaluated and a portion of its foraging would also be expected to occur 
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outside of the core area. Thus, exposures to upper trophic level receptors such as the 
pearly-eyed thrasher are not considered significant enough to warrant inclusion in the 
ecological evaluation. 

 Copper exceeded the ecological screening value (70 mg/kg) and background UTL (66 
mg/kg) in 1 of 9 surface soil samples (it was not analyzed for in the tenth sample). The 
maximum HQ was 1.18. However, the mean copper concentration (48.9 mg/kg) was less 
than the ecological screening value (HQ of 0.70).  

 Selenium, which was detected in 3 of 9 surface soil samples (it was not analyzed for in 
the tenth sample), exceeded the ecological screening value (0.52 mg/kg) in 2 of the 9 
samples at a maximum HQ of 1.15. The mean HQ (1.48) also exceeded 1, and is higher 
than the maximum HQ because half the reporting limits for non-detected constituents 
were used, including ones where the non-detect reporting limits exceeded the screening 
value (i.e., 3.6 and 3.8 mg/kg, where values of 1.8 and 1.9 mg/kg, constituting one-half 
of the sample reporting limit, were when calculating the mean). The other four non-
detect samples had non-detect values (i.e., one-half of the sample reporting limit) that 
were less than the ecological screening value. 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 in this 
portion of PI7 (maximum of 0.60 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 (and maximum reporting limits for non-detect samples) are 
less than soil screening values based upon other receptors (e.g., 4.10 mg/kg for soil 
invertebrates). 

 Carbazole was detected in one surface soil samples at a maximum concentration of 4 

g/kg (0.004 mg/kg). While there is little information regarding the potential toxicity to 
soil invertebrates and/or terrestrial plants following direct exposure to this chemical, 
available data suggest that the maximum observed concentrations of this chemical are 
too low to elicit adverse effects. In studies with oligochaete worms exposed to carbazole-
spiked soils, the resulting Lethal Concentration to 50 percent of the population (LC50) 
and Effect Concentration to 50 percent of the population (EC50) values were greater than 
2,100 and 52 mg/kg, respectively (Sverdrup et al., 2002). In a similar study exposing 
collembolans (or springtails) to spiked soils, the LC50 and EC50 values were 2,500 and 35 
mg/kg, respectively, for carbazole (Sverdrup et al., 2001). The maximum concentration 
of carbazole is well below these effect concentrations. 

Additional Comparisons 

When evaluating the potential for contaminant migration from soils to groundwater, the use 
of EPA generic soil screening levels (SSLs), applying a dilution attenuation factor (DAF) of 
1, were used as the most conservative approach. However, as a general rule, DAF values 
from 1 to 20* can be applied dependent upon site-specific data (e.g., size of site, depth to 
groundwater, etc.). In addition, in the absence of groundwater data, other information such 
as that listed below was used, as applicable, to evaluate the potential for groundwater 
impacts from soil contamination:  
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 depth of contamination with respect to estimated groundwater depth  

 mobility of contaminant  

 number of exceedances  

*SSLs for DAF values of 1 and 20 are provided in Table 1 of Appendix A of the EPA Generic 
SSL guidance (EPA 2002). Estimated SSLs for DAF values in between 1 and 20 were used in 
this evaluation. 

None of the PAHs that exceed the SSLs at a DAF of 1 in surface and subsurface soil near 
sample location PI7-3 were detected in the groundwater samples collected downgradient of 
this area. In fact, no SVOCs were detected in the downgradient wells (i.e., wells MW-01 and 
MW-02 located in the former tar drum disposal area at PI 7 [see Table 12-3 of the SI/ESI 
Report]). This suggests the SSLs at a DAF of 1 are not realistic predictors of PAH leaching to 
groundwater.  

Four constituents (arsenic, barium, copper, and selenium) were detected in surface and/or 
subsurface soil above their SSLs at a DAF of 1 and background UTLs. However, arsenic 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. This suggests the 
SSLs at a DAF of 1 are not realistic predictors of metals 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), as well as 
sampling activities, indicate the most likely sources of CERCLA-related releases in the 
vicinity of PI7-3 have been sufficiently characterized.  Multiple soil samples have been 
collected near sample location PI7-3, including confirmatory soil samples from beneath the 
drum that was removed in the area. Further, the newly collected SVOC data (i.e., non-
detect) also suggest that the historical SVOC data for sample PI7-3 are not representative of 
current conditions, either due to time since the EBS samples were collected or the indication 
that PI7-3 was collected adjacent to a rubber hose. 

3.4 Conclusions and Recommendations 

Table 3-5 summarizes the results of the decision analysis for the area of PI 7 under 
investigation during the supplemental ESI sampling. 

The supplemental ESI sample (SS/SB42) showed no PAH detections, which was the only 
reason additional samples were warranted at the site. Therefore, based on the updated 
evaluation of the data in that area of the former quarry, the current conditions do not pose a 
potentially unacceptable risk to human or ecological receptors or leaching concern for 
groundwater and no further investigation or action will be necessary for the site; a no 
further action decision document will be prepared for the site that includes data from all 
areas of PI 7, including data screening and evaluation based on current regulatory screening 
values.  
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Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- -- ND ND ND ND NA NA NA NA ND ND ND ND NA

Semivolatile Organic Compounds (UG/KG)
Acenaphthylene -- 340,000 -- 22,000 333 U 333 U * 333 U 340 U 340 U 340 U 350 U 350 U 17 J 21 UJ 2.0 J 12 U
Anthracene -- 1,700,000 -- 360,000 333 U 333 U * 333 U 340 U 340 U 340 U 350 U 350 U 18 J 1.0 J 2.0 J 12 U
Benzo(a)anthracene -- 150 -- 10 333 U 329 U * 333 U 340 U 340 U 340 U 350 U 350 U 78 J 4.0 J 5.0 J 12 U
Benzo(a)pyrene -- 15 -- 240 333 U 330 U * 333 U 340 U 340 U 340 U 350 U 350 U 180 J 13 J 18 J 12 U
Benzo(b)fluoranthene -- 150 -- 35 333 U 331 U * 333 U 340 U 340 U 340 U 350 U 350 U 340 J 27 J 36 J 12 U
Benzo(g,h,i)perylene -- 170,000 -- 120,000 333 U 332 U * 333 U 340 U 340 U 340 U 350 U 350 U 240 J 19 J 26 J 12 U
Benzo(k)fluoranthene -- 1,500 -- 350 333 U 333 U * 333 U 340 U 340 U 340 U 350 U 350 U 170 J 17 J 24 J 12 U
Carbazole -- -- -- -- NA NA * NA 340 U 340 U 340 U 350 U 350 UJ 4.0 J 21 UJ 21 UJ 12 U
Chrysene -- 15,000 -- 1,100 333 U 333 U * 333 U 340 U 340 U 340 U 350 U 350 U 180 J 9.0 J 15 J 12 U
Dibenz(a,h)anthracene -- 15 -- 11 333 U 333 U * 333 U 340 U 340 U 340 U 350 U 350 U 57 J 21 UJ 7.0 J 12 U
Fluoranthene -- 230,000 -- 160,000 333 U 333 U * 333 U 340 U 340 U 340 U 350 U 350 U 73 J 5.0 J 5.0 J 12 U
Indeno(1,2,3-cd)pyrene -- 150 -- 120 333 U 333 U * 333 U 340 U 340 U 340 U 350 U 350 UJ 210 J 14 J 21 J 12 U
PAH HMW (Total) -- -- 18,000 -- 0 U 0 U * 0 U 0 U 0 U 0 U 0 U 0 U 1,530 J NA NA 0 U
PAH LMW (Total) -- 29,000 -- 0 U 0 U * 0 U 0 U 0 U 0 U 0 U 0 U 108 J NA NA 0 U
Pentachlorophenol -- 890 5,000 10 833 U 833 U * 833 U 850 U 850 U 860 U 890 U 880 UJ 34 J 110 R 110 R 58 U
Pyrene -- 170,000 -- 120,000 333 U 333 U * 333 U 340 U 340 U 340 U 350 U 350 U 75 J 6.0 J 7.0 J 12 U

Herbicides (UG/KG)
No Detections -- -- -- -- ND ND ND ND NA NA NA NA NA NA NA NA NA

Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDE -- 1,400 114 47 3.3 U 3.3 U ND 3.3 U 0.90 J 3.4 U 3.4 U 3.5 U 3.5 U NA NA NA NA

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000 NA NA NA NA 10,300 10,100 11,600 13,700 11,800 15,800 16,200 18,600 NA
Antimony 5.8 3.1 78 0.27 5.2 U 5.8 U 5.7 U 4.7 U 0.57 J 0.61 J 0.60 J 0.78 J 0.56 J 0.080 J 0.050 J 0.080 J NA
Arsenic 1.6 0.39 18 0.29 0.86 U 0.96 U 12 0.78 U 1.0 U 1.0 U 1.0 U 1.1 U 1.1 U 0.50 U 0.36 U 0.47 U NA
Barium 147 1,500 330 82 57 53 36 61 67 59 96 100 200 185 156 172 NA
Beryllium 0.27 16 40 3.2 0.43 U 0.48 U 0.47 U 0.39 U 0.51 U 0.51 U 0.51 U 0.54 U 0.53 U 0.25 0.24 0.22 NA
Calcium 8,840 -- -- -- NA NA NA NA 5,500 7,210 4,600 5,960 3,600 3,690 3,280 3,630 NA
Chromium 72 0.29 1 64 0.00083 1

4.0 4.0 8.3 7.1 3.7 3.9 3.3 3.2 3.2 J 8.6 7.5 7.1 NA
Cobalt 16 2.3 13 0.49 7.0 6.9 5.6 6.9 11 11 9.9 12 9.5 J 9.4 8.0 8.6 NA
Copper 66 310 70 46 33 43 30 33 47 46 83 51 52 52 44 49 NA
Iron 38,100 5,500 -- 640 NA NA NA NA 16,700 17,100 14,500 18,700 16,800 27,800 23,600 26,000 NA
Lead 5.4 400 120 27 1.8 1.7 0.88 1.0 1.1 1.0 U 1.2 1.1 2.0 2.0 1.4 J 2.0 J NA
Magnesium 3,710 -- -- -- NA NA NA NA 6,590 7,090 4,470 6,450 3,830 J 4,060 3,880 5,070 NA
Manganese 1,630 180 220 57 NA NA NA NA 535 554 481 623 717 J 748 543 580 NA
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 0.10 U 0.11 U 0.11 U 0.020 J 0.028 U 0.032 U NA
Nickel 22 150 38 48 3.5 U 3.9 U 3.8 U 4.9 3.2 J 4.1 U 4.1 U 4.3 U 2.6 J 3.3 3.2 3.4 NA
Potassium 5,270 -- -- -- NA NA NA NA 831 574 514 U 779 1,460 1,600 J 840 J 950 J NA
Selenium 0.51 39 0.52 0.26 0.86 U 0.96 U 0.94 U 0.78 U 0.56 J 0.51 J 3.6 U 3.8 U 0.60 J 0.50 U 0.36 UJ 0.47 UJ NA
Sodium 1,590 -- -- -- NA NA NA NA 508 U 513 U 514 U 540 U 532 U 136 169 191 NA
Thallium 0.13 -- 1.0 0.14 1.1 1.4 0.94 U 1.0 0.51 U 0.51 U 0.51 U 0.54 U 0.53 U 0.10 U 0.072 U 0.094 U NA
Vanadium 144 39 130 180 47 40 32 47 38 38 35 42 33 88 78 77 NA
Zinc 32 2,300 120 680 23 26 20 21 32 33 25 31 21 23 18 23 NA

Total Petroleum Hydrocarbons (MG/KG)
No Detections -- -- -- -- ND ND ND ND NA NA 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

*  SVOC data has been substituted with the SVOC data from sample SO42

R - Unreliable Result

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
1 The screening value for hexavalent chromium was used.

PI 7, PAOC Q, and PAOC R

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

Table 3-1
Surface Soil Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report Addendum

Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

VNTR-PI7-4

VNTR-PI7-4

12/16/02

Eco (E)
SSL        

(DAF=1)

VNTR-PI7-1

VNTR-PI7-1

12/16/02

VNTR-PI7-2

VNTR-PI7-2 EPI07-SS13-0001

03/14/06

VNTR-PI7-3

VNTR-PI7-3

12/16/02

SO42

PI07-SS42-0001-0810

08/17/10

VEP7-SS40-0H-0509

05/01/09

VEP7-SB40P-H1H-0509

05/01/09

VEP7-SB40-H1H-0509

05/01/09

VEP7-SO40

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.

EPI07-SO21

EPI07-SS21-0001

03/16/0612/16/02

EPI07-SO11

EPI07-SS11-0001

03/14/06

EPI07-SO14

EPI07-SS14-0001

03/14/06

EPI07-SO12

EPI07-SS12-0001

03/14/06

EPI07-SO13
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Station ID
Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
No Detections -- -- -- NA NA ND ND ND NA NA

Semivolatile Organic Compounds (UG/KG)
Acenaphthylene -- 340,000 22,000 340 U 350 U 350 U 21 UJ 2.0 J 10 U 10 U
Anthracene -- 1,700,000 360,000 340 U 350 U 350 U 1.0 J 2.0 J 10 U 10 U
Benzo(a)anthracene -- 150 10 340 U 350 U 350 U 4.0 J 5.0 J 10 U 10 U
Benzo(a)pyrene -- 15 240 340 U 350 U 350 U 13 J 18 J 10 U 10 U
Benzo(b)fluoranthene -- 150 35 340 U 350 U 350 U 27 J 36 J 10 U 10 U
Benzo(g,h,i)perylene -- 170,000 120,000 340 U 350 U 350 U 19 J 26 J 10 U 10 U
Benzo(k)fluoranthene -- 1,500 350 340 U 350 U 350 U 17 J 24 J 10 U 10 U
bis(2-Ethylhexyl)phthalate -- 35,000 1,400 340 U 180 J 350 U 110 UJ 110 U 75 U 53 U
Chrysene -- 15,000 1,100 340 U 350 U 350 U 9.0 J 15 J 10 U 10 U
Dibenz(a,h)anthracene -- 15 11 340 U 350 U 350 U 21 UJ 7.0 J 10 U 10 U
Fluoranthene -- 230,000 160,000 340 U 350 U 350 U 5.0 J 5.0 J 10 U 10 U
Indeno(1,2,3-cd)pyrene -- 150 120 340 U 350 U 350 UJ 14 J 21 J 10 U 10 U
Pyrene -- 170,000 120,000 340 U 350 U 350 U 6.0 J 7.0 J 10 U 10 U

Pesticide/Polychlorinated Biphenyls (UG/KG)
No Detections -- -- -- ND ND ND NA NA NA NA

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000 10,400 12,100 13,200 16,200 18,600 NA NA
Antimony 5.8 3.1 0.27 0.73 J 0.61 J 0.64 J 0.050 J 0.080 J NA NA
Barium 147 1,500 82 52 100 181 156 172 NA NA
Beryllium 0.27 16 3.2 0.51 U 0.53 U 0.53 U 0.24 0.22 NA NA
Calcium 8,840 -- -- 6,720 13,100 3,570 3,280 3,630 NA NA
Chromium 72 0.29 0.00083 3.5 4.4 3.1 J 7.5 7.1 NA NA
Cobalt 16 2.3 0.49 11 9.1 9.7 J 8.0 8.6 NA NA
Copper 66 310 46 48 39 52 44 49 NA NA
Iron 38,100 5,500 640 17,700 15,800 17,200 23,600 26,000 NA NA
Lead 3.3 400 27 1.0 U 1.1 1.2 1.4 J 2.0 J NA NA
Magnesium 3,710 -- -- 7,370 5,540 4,860 J 3,880 5,070 NA NA
Manganese 1,630 180 57 560 715 583 J 543 580 NA NA
Nickel 22 150 48 3.2 J 4.2 U 2.7 J 3.2 3.4 NA NA
Potassium 2,000 -- -- 521 821 627 840 J 950 J NA NA
Selenium 0.51 39 0.26 3.6 U 0.72 J 3.7 U 0.36 UJ 0.47 UJ NA NA
Sodium 2,250 -- -- 513 U 531 U 532 U 169 191 NA NA
Thallium 0.13 -- 0.14 0.51 U 0.017 J 0.53 U 0.072 U 0.094 U NA NA
Vanadium 144 39 180 40 36 36 78 77 NA NA
Zinc 32 2,300 680 33 26 23 18 23 NA NA

Notes:

-- Not part of background data set (where applicable) OR Regulatory standard not promulgated

PI 7, PAOC Q, and PAOC R

PI07-SB42P-0101H-0810

08/17/10

SO42

Exceeds Background UTL
Exceeds Background UTL and Adjusted RSL for Residential Soi

03/16/06

EPI07-SO21

EPI07-SB21-0103 VEP7-SB40-H1H-0509

05/01/09

VEP7-SO40

VEP7-SB40P-H1H-0509

05/01/09

Exceeds Background UTL and SSL (DAF=1)

PI07-SB42-0101H-0810

08/17/10

Table 3-2
Subsurface Soil Detection and Exceedance Results
PI 7
Site Inspection/Expanded Site Inspection Report Addendum

EPI07-SO14Background 
UTL (KTd)

Adjusted RSL for 
Residential Soil

SSL (DAF=1) EPI07-SB14-0406

03/14/06

EPI07-SO11

EPI07-SB11-0102

03/14/06

UG/KG - Micrograms per kilogram

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.

NA - Not Analyzed

ND - Not Detected

MG/KG - Milligrams per kilogram
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Table 3-3

HHRA COPC Summary Table

Site Inspections/Expanded Site Inspection Report Addendum

Vieques Island, Puerto Rico

Site: PI-7

Media: Surface Soil, Total Soil

Historical Function: Former Quarry, Tar Drum Disposal Area, and Radar Communication Area 

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds November 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)

PI-7 7429-90-5 Aluminum 1.0E+04 1.6E+04 mg/kg VEP7-SO40 6 / 6 6 / 6 2.90E+00 - 2.90E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS -- --

7440-38-2 Arsenic 1.2E+01 1.2E+01 mg/kg VNTR-PI7-3 1 / 10 1 / 10 3.6E-01 - 1.1E+00 1.6E+00 Yes 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications

-- --

Surface Soil 7440-47-3 Chromium 3.2E+00 J 8.6E+00 mg/kg VEP7-SO40 9 / 9 9 / 9 2.00E-01 - 2.00E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects -- --
7440-48-4 Cobalt 6.9E+00 1.2E+01 mg/kg EPI07-SO14 9 / 9 9 / 9 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 -- --
7439-89-6 Iron 1.5E+04 2.8E+04 mg/kg VEP7-SO40 6 / 6 6 / 6 1.31E+00 - 1.31E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects -- --
7439-96-5 Manganese 4.8E+02 7.5E+02 mg/kg VEP7-SO40 6 / 6 6 / 6 1.60E-01 - 1.60E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS -- --
7440-62-2 Vanadium 3.3E+01 8.8E+01 mg/kg VEP7-SO40 9 / 9 5 / 9 8.00E-02 - 8.00E-02 1.4E+02 No 3.9E+01 nc No -- 3.9E+02 -- -- Max decreased hair cystine -- --
50-32-8 Benzo(a)pyrene 1.8E-01 J 1.8E-01 J mg/kg VEP7-SO40 1 / 10 1 / 10 3.50E-03 - 4.00E-03 NA No 1.5E-02 ca No 1.5E-02 -- -- -- Max -- -- --
205-99-2 Benzo(b)fluoranthene 3.4E-01 J 3.4E-01 J mg/kg VEP7-SO40  1 / 10 1 / 10 3.60E-03 - 8.00E-03 NA No 1.5E-01 ca No 1.5E-01 -- -- -- Max -- -- --
53-70-3 Dibenz(a,h)anthracene 5.7E-02 J 5.7E-02 J mg/kg VEP7-SO40  1 / 10 1 / 10 2.00E-03 - 4.40E-03 NA No 1.5E-02 ca No 1.5E-02 -- -- -- Max -- -- --
193-39-5 Indeno(1,2,3-cd)pyrene 2.1E-01 J 2.1E-01 J mg/kg VEP7-SO40  1 / 10 1 / 10 2.00E-03 - 5.20E-03 NA No 1.5E-01 ca No 1.5E-01 -- -- -- Max -- -- --

PI-7 7429-90-5 Aluminum 1.0E+04 1.9E+04 mg/kg VEP7-SO40 10 / 10 10 / 10 2.70E+00 - 2.90E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.2 --

Total Soil 7440-38-2 Arsenic 1.2E+01 1.2E+01 mg/kg VNTR-PI7-3 1 / 14 1 / 14 3.6E-01 - 1.1E+00 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

7440-47-3 Chromium 3.1E+00 J 8.6E+00 mg/kg VEP7-SO40 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 0.00007 --
7440-48-4 Cobalt 6.9E+00 1.2E+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 2.8E+04 mg/kg VEP7-SO40 10 / 10 10 / 10 1.22E+00 - 1.31E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.5 --
7439-96-5 Manganese 4.8E+02 7.5E+02 mg/kg VEP7-SO40 10 / 10 10 / 10 1.50E-01 - 1.60E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.4 --
7440-62-2 Vanadium 3.3E+01 8.8E+01 mg/kg VEP7-SO40 13 / 13 7 / 13 7.00E-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-02 J 1.8E-01 J mg/kg VEP7-SO40 2 / 15 2 / 15 3.00E-03 - 4.00E-03 NA No 1.5E-02 ca No 1.5E-02 -- -- -- Max -- -- 1.2E-05
205-99-2 Benzo(b)fluoranthene 3.6E-02 J 3.4E-01 J mg/kg VEP7-SO40 2 / 15 1 / 15 3.40E-03 - 8.00E-03 NA No 1.5E-01 ca No 1.5E-01 -- -- -- Max -- -- 2.3E-06
53-70-3 Dibenz(a,h)anthracene 7.0E-03 J 5.7E-02 J mg/kg VEP7-SO40 2 / 15 1 / 15 2.00E-03 - 4.40E-03 NA No 1.5E-02 ca No 1.5E-02 -- -- -- Max -- -- 3.8E-06
193-39-5 Indeno(1,2,3-cd)pyrene 2.1E-02 J 2.1E-01 J mg/kg VEP7-SO40 2 / 15 1 / 15 2.00E-03 - 5.20E-03 NA No 1.5E-01 ca No 1.5E-01 -- -- -- Max -- -- 1.4E-06

Note: Site Cumulative Risk Max HI * ELCR
(1) East Vieques Soil Type KTd Soil 0.7 5E-05
(2) Regional Screening Levels for Residential Soil (November 2010). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Total Risk 0.7 5E-05

(3) Regional Screening Levels for Residential Soil (November 2010) based on an ELCR of 1x10-6 and an HQ=1.0

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

PI 7, PAOC Q, and PAOC R

 Minimum  Maximum

Concentration Concentration
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Site Inspection/Expanded Site Inspection Report Addendum

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

Central Subsection
     Inorganics (MG/KG)
Copper -- - -- 9 / 9 33.1 82.90 48.9 14.71 58.01 70.0 1 / 9 1.18 66.0 1 / 9 0.74 1.26 0.83 0.70
Selenium 0.25 - 1.9 3 / 9 0.51 0.60 0.77 0.62 1.15 0.52 2 / 9 1.15 0.51 3 / 9 1.51 1.18 2.22 1.48

Table 3-4
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

   PI 7, PAOC Q, and PAOC R
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PI 7, PAOC Q, and PAOC R
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?

Pesticides No N/A N/A

Ba > SSL, BKG detected in groundwater below tap water RSL and 
MCL; < SSL at a DAF of 3

Cu > ECO, SSL, BKG ECO risk acceptable; not detected in groundwater; 
< SSL at a DAF of 2

SVOCs Yes No N/A
Ba > SSL, BKG detected in groundwater below tap water RSL and 

MCL; < SSL at a DAF of 3

B(a)P > RSL within acceptable risk range

B(b)F > RSL, SSL within acceptable risk range; not detected in 
groundwater

D(a,h)A > RSL, SSL within acceptable risk range; not detected in 
groundwater

I(123cd)P > RSL, SSL within acceptable risk range; not detected in 
groundwater

PCP > SSL not detected in groundwater

B(a)P > RSL within acceptable risk range; not detected in 
groundwater

B(b)F > SSL not detected in groundwater

Inorganics Yes Ba > SSL, BKG detected in groundwater below tap water RSL and 
MCL; < SSL at a DAF of 3

Surface Soil 
(Supplemental 

ESI)

Yes Yes No No N/A N/A Medium sufficiently characterized; no further 
investigation or action for medium

Subsurface Soil 
(Supplemental 

ESI)

Yes Yes No No N/A N/A Medium sufficiently characterized; no further 
investigation or action for medium

Inorganics Yes

Se > SSL, BKG detected in groundwater below tap water RSL and 
MCL; < SSL at a DAF of 3

SVOCs Yes not detected in groundwaterB(a)A > SSL

Ba > SSL, BKG detected in groundwater below tap water RSL and 
MCL; < SSL at a DAF of 3

Surface Soil      
(SI)

Yes Yes

Inorganics

Subsurface Soil 
(SI)

Yes Yes
Inorganics

Table 3-5
Decision Tree Summary
PI 7 - Central Subsection (Former Quarry), PI7-3 Vicinity
Site Inspection/Expanded Site Inspection Addendum Report

Medium sufficiently characterized; no further 
investigation or action for medium

YesInorganicsYes YesSurface Soil      
(EBS)

As > RSL, SSL, BKG within acceptable risk range; not detected in 
groundwater

SVOCs Yes

Surface Soil      
(ESI)

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

Medium sufficiently characterized; no further 
investigation or action for medium

Yes

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

Yes

Yes

Subsurface Soil 
(ESI)

Yes Yes

Yes
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LEGEND

EBS (2002) Surface Soil Sample Location

PA/SI (2006) Surface Soil Sample Location
Supplemental SI/ESI (2010) Surface and Subsurface Soil Location
PA/SI (2006) Surface and Subsurface Soil Sample Location
ESI (2009) Surface and Subsurface Soil Sample Location

ERI Aerial Photo Analysis Area

SS/SB11SS/SB11
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FIGURE 3-1 
PI 7 Central Subsection – Former Quarry
Site Inspection/Expanded Site Inspection Report Addendum, 
PI 7, PAOC Q, and PAOC R
Vieques, Puerto Rico
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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 the SI/ESI Report (August 2010) 
2 “Available” data are described in Section 1 of the SI/ESI Report (August 2010)
3 “Useful” data are described in Section 1 of the SI/ESI Report (August 2010)
4 CERCLA-related releases are defined in Section 1 of the SI/ESI Report (August 2010)
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 the SI/ESI Report (August 2010)

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.

ES121510153031TPA   F3-2 Data Evaluation Decision Tree.ai

FIGURE 3-2 
Data Evaluation Decision Tree
Site Inspection/Expanded Site Inspection Report Addendum,  
PI 7, PAOC Q, and PAOC R
Vieques, Puerto Rico
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SECTION 4  

PAOC Q—Former Boiler Room in Heat Plant 
Building 607 

This section presents the results of the Supplemental SI performed at PAOC Q—Former 
Boiler Room in Heat Plant Building 607 at the Former VNTR. PAOC Q is located within the 
west-central portion of Camp Garcia (Figure 1-1). As discussed in Section 21 of the Final 
SI/ESI Report (CH2M HILL, 2010), the surface soil data collected at this site during the SI 
represented soil cover material placed on the site instead of soil from the original site. 
Therefore, in accordance with recommendations made in Section 21.4 of the SI/ESI Report, 
the site was re-sampled to ensure soil representative of the original site’s surface and 
subsurface soil horizons (i.e., when the site was active and potential CERCLA-related 
releases could have occurred) was collected for evaluation. 

4.1 Conceptual Site Model 

The CSM for PAOC Q is based on review of historical information such as records, aerial 
photographs, site inspection documentation, and interviews; as well as site-specific data 
collection, and is presented in Section 21.1 of the Final SI/ESI Report (CH2M HILL, 2010). 
Since the objective of the supplemental sampling at PAOC Q was to re-sample an existing 
location, the CSM presented in the SI/ESI Report is still applicable and, therefore, is not 
repeated here. The reader is instead referred to Section 21.1 of the Final SI/ESI Report.  

4.2 Sampling Approach and Chemical Constituents Identified 

To determine if a release of hazardous constituents occurred at PAOC Q, in accordance with 
the Final SI/ESI SAP (CH2M HILL, 2009), one soil boring was installed during the 2009 SI. 
One co-located surface soil and subsurface soil sample (i.e., SS/SB01 associated with the 
orange triangle in Figure 4-1) was collected within the former footprint of Building 607 
(PAOC Q). Because approximately 2 to 3 feet of soil/gravel was placed over the PAOC Q 
sampling location prior to sampling, only the subsurface soil sample collected at the PAOC 
Q location during the 2009 SI is representative of soil present when potential releases from 
historical activities at the site would have occurred. The surface soil sample collected at the 
site is representative of the soil cover material placed there during the USFWS road 
improvement activities.  

No PID readings above 0.0 ppm were observed in the 2009 SI soil boring (see Soil Boring 
Logs, in Appendix A of the Final SI/ESI Report (CH2M HILL 2010)); therefore, the 
subsurface soil sample at PAOC Q was collected at the default depth in accordance with the 
SI/ESI SAP. The surface and subsurface soil samples collected during the 2009 SI were 
analyzed for TCL VOCs and SVOCs, and TAL inorganics.  

During the 2010 Supplemental SI, soil samples were collected from approximately the same 
PAOC Q location from which they were collected during the 2009 SI.  The soil/gravel gravel 
cover material was removed and set aside prior to sampling.  Then, a slide hammer was 
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used to collect a co-located surface soil and subsurface soil sample (i.e., SS/SB01 associated 
with the pink diamond in Figure 4-1) from within the former footprint of Building 607 
(PAOC Q). 

The surface fill material at this location was identified by its resemblance to PAOC Q and 
PAOC R historical sample locations fill material, a gravelly well graded sand or sandy 
gravel. Gravelly well graded sand is fill material that is noted as being present on the 
original boring log from 0.0-2.2’ bgs. Well graded sand with gravel was observed from 2.2-
3.2’ bgs. The sand from 0-3.2’ bgs was observed to be loose which is another characteristic of 
fill material, being that it was not naturally deposited at this location. In addition, the 
original land surface elevation (i.e., where fill was placed) is visible immediately adjacent to 
the sampling location. 

A visible fill/native soil contact was noted on the boring log at 4.0’ bgs as ―natural organics 
within this interval appears to be old topsoil layer.‖ Dried and partially decomposed plant 
matter was observed and trace fine root structure was visible within the soil. To further 
support that this was the old topsoil layer, the underlying soil from 4.2-5.0’ bgs was noted to 
be silt with fine sand, and its consistency was noted as dense. 

No PID readings above 0.0 ppm were observed in the Supplemental SI soil boring (see Soil 
Boring Logs, in Appendix A of this report), and the surface and subsurface samples at 
PAOC Q were collected in accordance with the SI/ESI SAP.  The surface and subsurface soil 
samples collected during the 2010 Supplemental SI were analyzed for TCL VOCs and 
SVOCs, and TAL inorganics.  

Tables 4-1 and 4-2 summarize the constituents detected in PAOC Q surface soil and 
subsurface soil samples collected during the SI (2009) and the Supplemental SI (2010).  The 
surface soil data from the SI are not included in this summary because the soil was not 
representative of native soil; it was representative of the cover material placed during road 
improvement activities. The subsurface soil sample collected during the SI (2009) was from a 
depth consistent with surface soil conditions of the original site. Therefore, the SI subsurface 
soil sample data are included with the Supplemental SI (2010) surface soil data for 
evaluation of surface soil conditions. The tables also identify background and screening 
criteria exceedances. Raw analytical data for the SI samples are provided in Appendix K of 
the Final SI/ESI Report (CH2M HILL 2010). Raw analytical data for the Supplemental SI are 
provided in Appendix B of this report.  

4.3 PAOC Q Release Assessment Decision Analysis 
This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 3-2) 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 boiler room in a heat plant 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 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 and the 
2010 Supplemental 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? 

ESI (2009) 

Appendix M of the Final SI/ESI Report (CH2M HILL 2010) discusses the evaluation of the 
PAOC Q data quality. As detailed in Appendix M, the PAOC Q data are available for 
evaluating whether a release of hazardous waste or hazardous constituents warranting 
further action occurred at PAOC Q. However, only the subsurface soil sample from PAOC 
Q is useful for this purpose (see Steps 3 through 7 below) because the surface soil sample 
was not collected in soil representative of surficial conditions present when historical 
activities at the sites took place. Therefore, the SI surface soil sample data are not included in 
the decision analysis steps below. As noted previously, the SI subsurface soil sample data 
are included as surface soil data because they are representative of the surface soil horizon 
of the original site. 

Supplemental SI/ESI (2010) 

Appendix C presents the data quality evaluation of the Supplemental SI analytical data for 
PAOC Q.  Based on this evaluation of the Supplemental SI data, 100 percent of the data are 
acceptable for use. Additionally, the site-specific data set exceeded the 95 percent project 
completeness goal, achieving 100 percent completeness.  

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 the Supplemental SI (2010), the following 
inorganics above the background UTLs and non-inorganics were detected by sampling 
event and by medium: 

SI (2009) Surface Soil (sample SB01-46-0209) 

 VOCs: None detected 

 SVOCs: None detected 

 Inorganics above background UTLs: Copper and Magnesium 

Supplemental SI (2010) Surface Soil (sample SS01-0405-0810) 

 VOCs: Acetone and Toluene 

 SVOCs : Dibenz(a,h)anthracene, Indeno(1,2,3-cd)pyrene, and PAH HMW 

 Inorganics above background UTLs : Beryllium and Magnesium 

Supplemental SI (2010) Subsurface Soil (sample SB01-0810-0810) 

 VOCs: Acetone 

SVOCs : No detections 

 Inorganics above background UTLs : Calcium, Magnesium, 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? 

There are no records or visual evidence of past releases at PAOC Q. However, the applicable 
soil samples collected during the 2009 SI and 2010 Supplemental SI show detected VOC, 
SVOC, and inorganic constituents that are potentially attributable to CERCLA-related 
releases at PAOC Q based on the potential source area at PAOC Q (i.e., the former boiler 
room in the heat plant building). Therefore, all detected constituents in surface and 
subsurface soil 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 of the Final SI/ESI 
Report (CH2M HILL, 2010) 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. 

SI (2009) Surface Soil (sample SB01-46-0209) 

 Copper: one detection (sample SB01-46-0209) at a concentration (77 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) 

Supplemental SI (2010) Surface Soil (sample SS01-0405-0810) 

 No exceedances 

Supplemental SI (2010) Subsurface Soil (sample SB01-0810-0810) 

 No exceedances 

As shown above, there is an exceedance 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. The site is less than 0.003 acre in size, whereas a residential lot may be 
approximately 0.75 acre. No chemicals in soil were detected above background and adjusted 
RSLs at concentrations exceeding 100 times the screening levels (see Table 4-3). Therefore, 
no hot spots were identified and all soil data were merged in the residential evaluation.  

No constituents were detected in surface soil or total soil (0-6 ft bgs) samples above the 
adjusted human health screening levels and background UTLs (Table 4-3). Seven 
constituents (aluminum, arsenic, chromium, cobalt, iron, manganese, and vanadium) were 
detected in soil above adjusted human health screening levels but below background UTLs. 
Based on the environmental conditions on Vieques (see Appendix R of the Final SI/ESI 
Report (CH2M HILL 2010)), the form of chromium expected to be present at the site is Cr3+, 
especially considering its detected concentrations are within background levels. Based on 
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maximum detected concentrations of the seven constituents, the cumulative ELCR is 3 x 10-6 
and the maximum target organ-specific HI is 0.9. Consequently, there is not a concern for 
potential cumulative effects from multiple constituents in site soil relative to background. 

Ecological Evaluation 

A quantitative ecological evaluation is not warranted for PAOC Q because the historic 
surface soil (or the surface soil representative of potential releases as a result of historical 
activities) was covered by 2 to 3 feet of soil/gravel cover material.  As a result, even though 
there is an ecological screening value exceedance for copper, the surface soil does not pose 
an unacceptable risk to ecological receptors.  

Additional Comparisons 

When evaluating the potential for contaminant migration from soils to groundwater, the use 
of EPA generic soil screening levels (SSLs), applying a dilution attenuation factor (DAF) of 
1, were used as the most conservative approach. However, as a general rule, DAF values 
from 1 to 20* can be applied dependent upon site-specific data (e.g., size of site, depth to 
groundwater, etc.). In addition, in the absence of groundwater data, other information such 
as that listed below was used, as applicable, to evaluate the potential for groundwater 
impacts from soil contamination:  

 depth of contamination with respect to estimated groundwater depth  

 mobility of contaminant  

 number of exceedances  

*SSLs for DAF values of 1 and 20 are provided in Table 1 of Appendix A of the EPA Generic 
SSL guidance (EPA 2002). Estimated SSLs for DAF values in between 1 and 20 were used in 
this evaluation. 

Copper was detected in surface soil above the SSL at a DAF of 1 and background UTL; 
however, it was not detected in the closest downgradient groundwater (i.e., wells EPAN-
MW01, MW02, and EPAS-MW01 [see Tables 18-3 and 22-3 of the SI/ESI Report]; locations 
shown in Figure 4-2), and it was detected several orders of magnitude below the Federal 
Maximum Contaminant Level (MCL) in the regional wells installed along the southern 
boundary of Camp Garcia (i.e., wells VECG-MW01 and MW02 [see Table 24-1 of the SI/ESI 
Report]; locations shown in Figure 4-2). Further, there are multiple sites evaluated in the 
SI/ESI Report (CH2M HILL, 2010) where soil and groundwater samples collected at or near 
each other showed SSLs are not realistic predictors of leaching to groundwater (i.e., they 
overestimate leaching). This suggests the SSLs at a DAF of 1 are not realistic predictors of 
metals 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 source of CERCLA-related releases is the former boiler room in heat plant 
building 607. Based on this information, soil samples were collected in this area. Including 
the supplemental sampling, the spatial distribution of the data indicates the potential source 
area was sufficiently sampled.   
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4.4 Conclusions and Recommendations 

Table 4-4 summarizes the results of the decision analysis for PAOC Q. As shown in Table 4-
4, the surface and subsurface soil data indicate the area has been sufficiently characterized.  
The data also indicate 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 Q; 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)
Acetone -- 6,100,000 -- 4,500 43 U 7.3 J
Toluene -- 500,000 40,000 1,000 6.0 U 1.9 J

Semivolatile Organic Compounds (UG/KG)
Dibenz(a,h)anthracene -- 15 -- 11 25 U 7.7 J
Indeno(1,2,3-cd)pyrene -- 150 -- 120 25 U 11 J
PAH HMW (Total) -- -- 18,000 -- NA 19 J
PAH LMW (Total) -- -- 29,000 -- NA 0 U

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000 29,800 33,800 J
Antimony 5.8 3.1 78 0.27 0.10 UJ 0.62 J
Arsenic 1.6 0.39 18 0.29 0.65 0.99
Barium 147 1,500 330 82 83 81 J
Beryllium 0.27 16 40 3.2 0.24 0.37
Cadmium 2.2 7.0 32 0.38 0.10 U 0.030 J
Calcium 8,840 -- -- -- 4,770 6,500 J
Chromium 72 0.29 64 0.00083 17 16 J
Cobalt 16 2.3 13 0.49 12 12
Copper 66 310 70 46 77 J 52 J
Iron 38,100 5,500 -- 640 32,800 35,300
Lead 5.4 400 120 27 1.5 2.1
Magnesium 3,710 -- -- -- 7,120 4,980 J
Manganese 1,630 180 220 57 746 551 J
Nickel 22 150 38 48 10 7.1 J
Potassium 5,270 -- -- -- 1,440 J 1,310 J
Silver 0.22 39 560 1.6 0.10 U 0.020 J
Sodium 1,590 -- -- -- 465 J 394 J
Thallium 0.13 -- 1.0 0.002 0.10 U 0.040 J
Vanadium 144 39 130 180 105 114
Zinc 32 2,300 120 680 31 28
Notes:

VEPQ/R-SO01
SSL         

(DAF=1)
VEPQ/R-SB01-46-0209

02/23/09

VEPQ/R-SS01-0405-0810

08/11/10

Table 4-1
Surface Soil Detection and Exceedance Results
PAOC Q

Vieques, Puerto Rico

Background 
UTL (KTd)

PI 7, PAOC Q, and PAOC R

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL, ECO (E) and SSL (DAF=1)

Adjusted RSL for 
Residential Soil

Eco (E)

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.

MG/KG - Milligrams per kilogram

Page 1 of 1
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Station ID
Sample ID

Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- 6,100,000 4,500 34

Semivolatile Organic Compounds (UG/KG)
No Detections -- -- -- ND

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000 20,600 J
Arsenic 1.6 0.39 0.29 0.49
Barium 147 1,500 82 103 J
Beryllium 0.27 16 3.2 0.22
Cadmium 2.2 7.0 0.38 0.060 J
Calcium 8,840 -- -- 14,100 J
Chromium 72 0.29 0.00083 21 J
Cobalt 16 2.3 0.49 12
Copper 66 310 46 66 J
Iron 38,100 5,500 640 30,800
Lead 5.4 400 27 1.5
Magnesium 3,710 -- -- 5,160 J
Manganese 1,630 180 57 789 J
Nickel 22 150 48 9.0 J
Potassium 5,270 -- -- 1,540 J
Sodium 1,590 -- -- 402 J
Thallium 0.13 -- 0.002 0.030 J
Vanadium 144 39 180 127
Zinc 32 2,300 680 33
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

Table 4-2
Subsurface Soil Detection and Exceedance Results
PAOC Q

Vieques, Puerto Rico

Background 
UTL (KTd)

PI 7, PAOC Q, and PAOC R

VEPQ/R-SO01
SSL             

(DAF=1)
VEPQ/R-SB01-0810-0810

08/11/10

Adjusted RSL for 
Residential Soil

Page 1 of 1



Table 4-3

HHRA COPC Summary Table

Site Inspections/Expanded Site Inspection Report Addendum

Vieques Island, Puerto Rico

Site: PAOC-Q

Media: Surface Soil, Total Soil

Historical Function: Former Boiler Room in Heat Plant Building 607 

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds November 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)

PAOC Q 7429-90-5 Aluminum 3.0E+04 3.4E+04 J mg/kg VEPQ/R-SO01 2 / 2 2 / 2 2.01E+00 - 2.30E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS -- --

Surface Soil 7440-38-2 Arsenic 6.5E-01 9.9E-01 mg/kg VEPQ/R-SO01 2 / 2 2 / 2 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

-- --

7440-47-3 Chromium 1.6E+01 J 1.7E+01 mg/kg VEPQ/R-SO01 2 / 2 2 / 2 6.00E-02 - 1.00E-01 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects -- --

7440-48-4 Cobalt 1.2E+01 1.2E+01 mg/kg VEPQ/R-SO01 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 -- --

7439-89-6 Iron 3.3E+04 3.5E+04 mg/kg VEPQ/R-SO01 2 / 2 2 / 2 6.20E-01 - 1.57E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects -- --

7439-96-5 Manganese 5.5E+02 J 7.5E+02 mg/kg VEPQ/R-SO01 2 / 2 2 / 2 9.00E-02 - 4.10E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS -- --

7440-62-2 Vanadium 1.1E+02 1.1E+02 mg/kg VEPQ/R-SO01 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 -- --

PAOC Q 7429-90-5 Aluminum 2.1E+04 J 3.4E+04 J mg/kg VEPQ/R-SO01 3 / 3 3 / 3 1.96E+00 - 2.30E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.4 --

Total Soil 7440-38-2 Arsenic 4.9E-01 9.9E-01 mg/kg VEPQ/R-SO01 3 / 3 3 / 3 1.00E-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

0.05 2.5E-06

7440-47-3 Chromium 1.6E+01 J 2.1E+01 J mg/kg VEPQ/R-SO01 3 / 3 3 / 3 5.00E-02 - 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 1.2E+01 1.2E+01 mg/kg VEPQ/R-SO01 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 -- -- Max decreased iodine uptake 0.5 3.3E-08
7439-89-6 Iron 3.1E+04 3.5E+04 mg/kg VEPQ/R-SO01 3 / 3 3 / 3 6.20E-01 - 1.57E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.6 --
7439-96-5 Manganese 5.5E+02 J 7.9E+02 J mg/kg VEPQ/R-SO01 3 / 3 3 / 3 9.00E-02 - 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 1.3E+02 mg/kg VEPQ/R-SO01 3 / 3 3 / 3 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 0.9 3E-06
(2) Regional Screening Levels for Residential Soil (November 2010). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Total Risk 0.9 3E-06

(3) Regional Screening Levels for Residential Soil (November 2010) based on an ELCR of 1x10 -6 and an HQ=1.0

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

PI 7, PAOC Q, and PAOC R

 Minimum  Maximum

Concentration Concentration

Page 1 of 1
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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?

SVOCs Yes No N/A
Inorganics Yes No N/A

VOCs 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 4-4
Decision Tree Summary

PI 7, PAOC Q, and PAOC R
Vieques, Puerto Rico

Surface Soil       (SI) Yes Yes

N/A

Inorganics Yes Cu > ECO, SSL, BKG not detected in nearest downgradient 
groundwater; < SSL at a DAF of 2

No N/A

VOCs Yes No

PAOC Q - Former Boiler Room in Heat Plant Building 607

YesSurface Soil       
(Supplemental SI)

Yes Medium sufficiently characterized; no further 
investigation or action for medium

Subsurface Soil       
(Supplemental SI)

Yes Yes
Inorganics Yes

Page 1 of 1
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FIGURE 4-1 
PAOC Q Soil Sample Locations
1983 Aerial Photograph
Site Inspection/Expanded Site Inspection Report Addendum, 
PI 7, PAOC Q, and PAOC R
Vieques, Puerto Rico
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FIGURE 4-2 
Potentiometric Surface Map of Camp Garcia
Site Inspection/Expanded Site Inspection Report Addendum
PI 7, PAOC Q, and PAOC R
Vieques, Puerto Rico
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SECTION 5  

PAOC R—Former Boiler Room in Heat Plant 
Building 617 

This section presents the results of the Supplemental SI performed at PAOC R—Former 
Boiler Room in Heat Plant Building 617 at the Former VNTR. PAOC R is located within the 
west-central portion of Camp Garcia (Figure 1-1). As discussed in Section 21 of the Final 
SI/ESI Report (CH2M HILL, 2010), the surface soil data collected at this site during the SI 
represented soil cover material placed on the site instead of soil from the original site. In 
addition, no subsurface soil sample was collected due to refusal. Therefore, in accordance 
with recommendations made in Section 21.4 of the SI/ESI Report, the site was re-sampled to 
ensure soil representative of the original site’s surface and subsurface soil horizons (i.e., 
when the site was active and potential CERCLA-related releases could have occurred) was 
collected for evaluation. 

5.1 Conceptual Site Model 

The CSM for PAOC 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, and is presented in Section 21.1 of the Final SI/ESI Report (CH2M HILL, 2010). 
Since the objective of the supplemental sampling at PAOC R was to re-sample an existing 
location, the CSM presented in the SI/ESI Report is still applicable and, therefore, is not 
repeated here. The reader is instead referred to Section 21.1 of the Final SI/ESI Report..  

5.2 Sampling Approach and Chemical Constituents Identified 

To determine if a release of hazardous constituents occurred at PAOC R, in accordance with 
the Final SI/ESI SAP (CH2M HILL, 2009), one soil boring was installed during the 2009 SI. 
One surface soil sample (i.e., SS02 associated with the orange circle in Figure 5-1) was 
collected at the former boiler room in heat plant building 617 (PAOC R). 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 R sampling location prior to sampling, the 
surface soil sample collected at the PAOC R location is not representative of soil present 
when potential releases from historical activities at the site would have occurred. The 
surface soil sample collected at the sites is representative of the soil cover material placed 
there during the USFWS road improvement activities.  

No PID readings above 0.0 ppm were observed in the 2009 SI soil boring (see Soil Boring 
Logs, in Appendix A of the Final SI/ESI Report (CH2M HILL 2010)).  The surface soil 
sample was analyzed for TCL VOCs and SVOCs, and TAL inorganics.  

During the 2010 Supplemental SI, soil samples were collected from approximately the same 
PAOC R location from which one was collected during the 2009 SI.  The soil/gravel cover 
material was removed and set aside prior to sampling.  Then, a slide hammer was used to 
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collect a co-located surface soil and subsurface soil sample (i.e., SS/SB02 associated with the 
pink diamond in Figure 5-1) from within the former footprint of Building 617 (PAOC R). 

The surface fill material at this location was identified by its resemblance to PAOC Q and 
PAOC R historical sample locations fill material, a gravelly well graded sand or sandy 
gravel. Loose gravel with sand is noted as being present on the original boring log from 2.0-
3.0’ bgs.  

The visible fill/native soil contact is noted at 3.0’ bgs and was observed as dried plant 
matter. This shows the division between fill and historical surface soil. The dried plant 
matter had a fine root system that was observed in the underlying soil. Additional support 
that this was the fill/native soil contact was that the underlying soil was noted to be well 
graded sand with trace clay with a distinct color change from that of the fill (from brown to 
dark yellowish brown), as well as its density being medium dense. 

No PID readings above 0.0 ppm were observed in the Supplemental SI soil boring (see Soil 
Boring Logs, in Appendix A), and the surface and subsurface samples were collected in 
accordance with the SI/ESI SAP.  The surface and subsurface soil samples collected during 
the 2010 Supplemental SI were analyzed for TCL VOCs and SVOCs, and TAL inorganics.   

Tables 5-1 and 5-2 summarize the constituents detected in PAOC R surface soil and 
subsurface soil samples collected the Supplemental SI (2010).  The surface soil data from the 
SI are not included in the evaluation because the soil was not representative of native soil; it 
was representative of the cover material placed during road improvement activities. The 
tables also identify background and screening criteria exceedances. Raw analytical data for 
the SI samples are provided in Appendix K of the Final SI/ESI Report (CH2M HILL 2010). 
Raw analytical data for the Supplemental SI/ESI are provided in Appendix B of this report.  

5.3 PAOC R Release Assessment Decision Analysis 

This subsection discusses the sample results in the context of the Data Evaluation Decision 
Tree (Figure 3-2) with reference to the detection tables (Tables 5-1 and 5-2). 

Step 1: Is the site potentially CERCLA-eligible? 

Historical information suggests the site was a former boiler room in a heat plant 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 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 and the 
2010 Supplemental 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? 

ESI (2009) 

Appendix M of the Final SI/ESI Report (CH2M HILL 2010) discusses the evaluation of the 
PAOC R data quality. Although the PAOC R data collected during the SI are available for 
use, they are not useful for the intended purpose because the sample was not collected in 
soil representative of conditions present when historical activities at the site took place. 
Therefore, the 2009 SI soil sample data are not included in the decision analysis steps below.  
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Supplemental SI/ESI (2010) 

Appendix C presents the data quality evaluation of the Supplemental SI analytical data for 
PAOC R.  Based on this evaluation of the Supplemental SI data, 100 percent of the data are 
acceptable for use. Additionally, the site-specific data set exceeded the 95 percent project 
completeness goal, achieving 100 percent completeness.  

Step 3: Were any inorganics above the background UTL detected or were any non-inorganics 
detected? 

For the samples collected during the Supplemental SI (2010), the following inorganics above 
the background UTLs and non-inorganics were detected by medium: 

Supplemental SI (2010) Surface Soil (SS02) 

 VOCs: 2-butanone and Acetone 

 SVOCs : Benzo(a)anthracene, Benzo(a)pyrene, Benzo(b)fluoranthene, 
Benzo(k)fluoranthene, Chrysene, Fluoranthene, Indeno(1,2,3-cd)pyrene, PAH LMW, 
PAH HMW, and Pyrene 

 Inorganics above background UTLs : Calcium, Magnesium, and Zinc 

Supplemental SI (2010) Subsurface Soil (SB02) 

 VOCs: Acetone 

 SVOCs : 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, Phenanthrene, and 
Pyrene 

 Inorganics above background UTLs : Aluminum, Barium, Beryllium, Cobalt, Copper, 
Iron, Magnesium, Manganese, 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 or visual evidence of past releases at PAOC R. However, the surface 
soil and subsurface soil samples collected during the 2010 Supplemental SI show detected 
constituents that are potentially attributable to CERCLA-related releases at PAOC R from 
the former boiler room. Therefore, all detected constituents in the 2010 surface and 
subsurface soil samples 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 of the Final SI/ESI 
Report (CH2M HILL 2010) and shown on the detection tables. Those constituents that 
exceed one or more criteria (and background for inorganics) are listed below by location and 
by medium. 
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Supplemental SI (2010) Surface Soil (SS02) 

 Benzo (a) pyrene: one detection (sample SS02) at a concentration (4.8 g/kg) above the 

SSL at a DAF of 1 (0.20 g/kg) 

Supplemental SI (2010) Subsurface Soil (SB02) 

 Benzo (a) pyrene: one detection (sample SB02) at a concentration (7.8 g/kg) above the 

SSL at a DAF of 1 (0.20 g/kg) 

 Aluminum: one detection (sample SB02) at a concentration (39,400 mg/kg) above the 
RSL (7,700 mg/kg) and background UTL (35,000 mg/kg) 

 Barium: one detection (sample SB02) at a concentration (224 mg/kg) above the SSL at a 
DAF of 1 (82 mg/kg) and background UTL (147 mg/kg) 

 Cobalt: one detection (sample SB02) at a concentration (21 mg/kg) above the RSL (2.3 
mg/kg), the SSL at a DAF of 1 (0.49 mg/kg), and background UTL (16 mg/kg) 

 Copper: one detection (sample SB02) at a concentration (85 mg/kg) above the SSL at a 
DAF of 1 (46 mg/kg) and background UTL (66 mg/kg) 

 Iron: one detection (sample SB02) at a concentration (39,700 mg/kg) above the RSL 
(5,500 mg/kg), the SSL at a DAF of 1 (640 mg/kg), and background UTL (38,100 mg/kg) 

 Manganese: one detection (sample SB02) at a concentration (2,360 mg/kg) above the RSL 
(180 mg/kg), the SSL at a DAF of 1 (57 mg/kg), and background UTL (1,630 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 R. The site is less than 0.003 acre in size, whereas a residential lot may be 
approximately 0.75 acre. No chemicals in soil were detected above background and adjusted 
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.  

No constituents were detected in the surface soil above both the adjusted human health 
screening levels and background UTLs.  Four constituents were detected in total soil (0-6 ft 
bgs) samples above the adjusted human health screening levels and background UTLs: 
aluminum, cobalt, iron, and manganese (Table 5-3). 

 Aluminum was detected in total soil above its background UTL and adjusted RSL (7,700 
mg/kg), at a concentration of 39,400 mg/kg. Based on the maximum detected 
concentration, the HQ is 0.5, which is within EPA’s acceptable level and aluminum 
would not be identified as a risk driver. 

 Cobalt was detected in total soil above its background UTL and adjusted RSL (2.3 
mg/kg), at a concentration of 21 mg/kg. Based on the maximum detected concentration, 
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the HQ is 0.9 and the ELCR is 6 x 10-8, which are within EPA’s acceptable levels and 
cobalt would not be identified as a risk driver.  

 Iron was detected in total soil above its background UTL and adjusted RSL (5,500 
mg/kg), at a concentration of 39,700 mg/kg. Based on the maximum detected 
concentration, the HQ is 0.7, which is within the EPA acceptable level and iron would 
not be identified as a risk driver. 

 Manganese was detected in total soil above its background UTL and adjusted RSL (180 
mg/kg), at a concentration of 2,360 mg/kg. Based on the maximum detected 
concentration, the HQ is 1.3, which is slightly above EPA’s acceptable level and 
manganese potentially would be identified as a risk driver.  However, the manganese 
concentration in the duplicate sample was 1,100 mg/kg, which is below the background 
UTL of 1,630 mg/kg.  In addition, the average manganese concentration in the 
subsurface soil sample is 1,730 mg/kg, which is very similar to the background 
concentration. Weathered soil derived from the parent rock (granodiorite) at the site is 
made primarily of clay minerals rich in silica, aluminum, iron, and manganese oxides.  
Manganese is primarily associated with the weathering of feldspars.  The variability in 
the detected concentrations in soil is likely associated with manganese oxides and 
attributable to background.  Further, the most common anthropogenic source of 
manganese is steel, which is not likely associated with potential releases from boilers. 
Also, if there had been a significant release at the site, it is unlikely that manganese 
would be the only contaminant identified as a risk driver. Given that the only non-
inorganic detected was benzo(a)pyrene, and that its concentrations are well below risk-
based levels, it is unlikely there was a significant release at the site. In fact, the 
benzo(a)pyrene may not be associated with a site release. It is a common component of 
automobile exhaust and may be present due to normal vehicular traffic in the vicinity of 
the site.          

Three additional constituents (arsenic, chromium, and vanadium) were detected in soil 
above adjusted human health screening levels but below background UTLs. Based on the 
environmental conditions on Vieques (see Appendix R of the Final SI/ESI Report (CH2M 
HILL, 2010)), 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, cobalt, iron, manganese, and the three 
additional constituents, the cumulative ELCR is 3 x 10-6 and the maximum target organ-
specific HI is 1.8 (primarily due to manganese). Based on the duplicate analytical result for 
manganese (which is equally as valid as the ―normal‖ sample result), the HQ for manganese 
is 0.6 and manganese would not be identified as a risk driver (see the COPC Summary Table 
Supplement, Table 5-4), As indicated in Table 5-4, the cumulative maximum target organ-
specific HI is 1.1 when the duplicate result (rather than the ―normal‖ result) is used for 
manganese.  Since the HI is only slightly above the target of 1.1 and the maximum detected 
concentration was used to calculate the HI, cumulative effects are not expected to be a 
concern. In addition, the exceedance above 1.0 is due to an inorganic that is likely associated 
with background.  As a conservative estimate of risks and hazards, the maximum 
concentrations from either surface soil or total soil were used in the calculations.   

Ecological Evaluation 

There are no ecological screening value exceedances. 
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Additional Comparisons 

When evaluating the potential for contaminant migration from soils to groundwater, the use 
of EPA generic soil screening levels (SSLs), applying a dilution attenuation factor (DAF) of 
1, were used as the most conservative approach. However, as a general rule, DAF values 
from 1 to 20* can be applied dependent upon site-specific data (e.g., size of site, depth to 
groundwater, etc.). In addition, in the absence of groundwater data, other information such 
as that listed below was used, as applicable, to evaluate the potential for groundwater 
impacts from soil contamination:  

 depth of contamination with respect to estimated groundwater depth  

 mobility of contaminant  

 number of exceedances  

*SSLs for DAF values of 1 and 20 are provided in Table 1 of Appendix A of the EPA Generic 
SSL guidance (EPA 2002). Estimated SSLs for DAF values in between 1 and 20 were used in 
this evaluation. 

Benzo(a)pyrene was the only PAH that exceeded the SSL at a DAF of 1 in surface and 
subsurface soil. However, no SVOCs were detected in the closest downgradient wells (i.e., 
wells EPAN-MW01, MW02, and EPAS-MW01 [see Tables 18-3 and 22-3 of the SI/ESI 
Report]; locations shown in Figure 4-2) and benzo(a)pyrene was not detected in the regional 
wells installed along the southern boundary of Camp Garcia (i.e., wells VECG-MW01 and 
MW02 [see Table 24-1 of the SI/ESI Report]; locations shown in Figure 4-2). This suggests 
the SSLs at a DAF of 1 are not realistic predictors of SVOC leaching to groundwater. 

Five inorganic constituents (barium, cobalt, copper, iron, and manganese) were detected in 
subsurface soil above their SSLs at a DAF of 1 and background UTLs. However, none of the 
constituents was detected in downgradient groundwater (see Tables 18-3, 22-3, and 24-1 of 
the SI/ESI Report [CH2M HILL, 2010]) at concentrations above the MCLs or tap water 
Regional Screening Levels (RSLs). Further, there are multiple sites evaluated in the SI/ESI 
Report (CH2M HILL, 2010) where soil and groundwater samples collected at or near each 
other showed SSLs are not realistic predictors of leaching to groundwater (i.e., they 
overestimate leaching). This suggests the SSLs at a DAF of 1 are not realistic predictors of 
metals 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 source of CERCLA-related releases is the former boiler room in heat plant 
building 617. The spatial distribution of the VOC, SVOC, and inorganics data for the surface 
and subsurface soil samples collected during the 2010 Supplemental SI indicate the potential 
source area was sufficiently characterized. 

5.4 Conclusions and Recommendations 

Table 5-5 summarizes the results of the decision analysis for PAOC R. As shown in Table 5-
5, the surface and subsurface soil data indicate the area has been sufficiently characterized.  
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The data also indicate 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 R; a no action decision document will be prepared for the site.  
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Site Inspection/Expanded Site Inspection Report Addendum

Station ID
Sample ID

Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
2-Butanone -- 2,800,000 -- 1,500 26 J
Acetone -- 6,100,000 -- 4,500 140

Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene -- 150 -- 10 4.3 J
Benzo(a)pyrene -- 15 -- 0.20 4.8 J
Benzo(b)fluoranthene -- 150 -- 35 8.4 J
Benzo(k)fluoranthene -- 1,500 -- 350 3.8 J
Chrysene -- 15,000 -- 1,100 6.2 J
Fluoranthene -- 230,000 -- 160,000 5.2 J
Indeno(1,2,3-cd)pyrene -- 150 -- 120 13 J
PAH HMW (Total) -- -- 18,000 -- 49 J
PAH LMW (Total) -- -- 29,000 -- 5.0 J
Pyrene -- 170,000 -- 120,000 8.1 J

Total Metals (MG/KG)
Aluminum 35,000 7,700 -- 55,000 20,800 J
Antimony 5.8 3.1 78 0.27 0.23 J
Arsenic 1.6 0.39 18 0.29 1.1
Barium 147 1,500 330 82 70 J
Beryllium 0.27 16 40 3.2 0.24
Cadmium 2.2 7.0 32 0.38 0.12
Calcium 8,840 -- -- -- 20,600 J
Chromium 72 0.29 64 0.00083 14 J
Cobalt 16 2.3 13 0.49 12
Copper 66 310 70 46 57 J
Iron 38,100 5,500 -- 640 27,500
Lead 5.4 400 120 27 5.4
Magnesium 3,710 -- -- -- 5,910 J
Manganese 1,630 180 220 57 466 J
Mercury 0.057 0.78 0.10 0.002 0.020 J
Nickel 22 150 38 48 6.2 J
Potassium 5,270 -- -- -- 1,630 J
Silver 0.22 39 560 1.6 0.010 J
Sodium 1,590 -- -- -- 258 J
Thallium 0.13 -- 1.0 0.002 0.030 J
Vanadium 144 39 130 180 82
Zinc 32 2,300 120 680 58
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
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

Table 5-1
Surface Soil Detection and Exceedance Results
PAOC R

Vieques, Puerto Rico

Background 
UTL (KTd)

PI 7, PAOC Q, and PAOC R

VEPQ/R-SO02
SSL           

(DAF=1)
VEPQ/R-SS02-0304-0810

08/10/10

Adjusted RSL for 
Residential Soil

Eco (E)
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Site Inspection/Expanded Site Inspection Report Addendum

Station ID
Sample ID

Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
Acetone -- 6,100,000 4,500 19 J 42

Semivolatile Organic Compounds (UG/KG)
Benzo(a)anthracene -- 150 10 11 U 5.8 J
Benzo(a)pyrene -- 15 0.20 11 U 7.8 J
Benzo(b)fluoranthene -- 150 35 11 U 12 J
Benzo(g,h,i)perylene -- 170,000 -- 11 U 5.8 J
Benzo(k)fluoranthene -- 1,500 350 11 U 5.6 J
Carbazole -- -- -- 11 U 1.6 J
Chrysene -- 15,000 1,100 11 U 8.7 J
Dibenz(a,h)anthracene -- 15 11 11 U 8.8 J
Fluoranthene -- 230,000 160,000 11 U 12 J
Indeno(1,2,3-cd)pyrene -- 150 120 11 U 17 J
Phenanthrene -- 1,700,000 -- 11 U 4.4 J
Pyrene -- 170,000 120,000 11 U 12 J

Total Metals (MG/KG)
Aluminum 35,000 7,700 55,000 39,400 J 39,200 J
Antimony 5.8 3.1 0.27 0.080 J 0.090 J
Arsenic 1.6 0.39 0.29 0.64 0.53
Barium 147 1,500 82 224 J 121 J
Beryllium 0.27 16 3.2 0.34 0.40
Cadmium 2.2 7.0 0.38 0.080 0.050 J
Calcium 8,840 -- -- 5,370 J 6,020 J
Chromium 72 0.29 0.00083 27 J 26 J
Cobalt 16 2.3 0.49 18 21
Copper 66 310 46 85 J 77 J
Iron 38,100 5,500 640 39,700 39,200
Lead 5.4 400 27 2.0 2.0
Magnesium 3,710 -- -- 4,490 J 4,340 J
Manganese 1,630 180 57 2,360 J 1,100 J
Mercury 0.057 0.78 0.002 0.010 J 0.010 J
Nickel 22 150 48 17 J 13 J
Potassium 5,270 -- -- 1,450 J 1,480 J
Silver 0.22 39 1.6 0.032 U 0.020 J
Sodium 1,590 -- -- 329 J 350 J
Thallium 0.13 -- 0.002 0.050 J 0.040 J
Vanadium 144 39 180 128 116
Zinc 32 2,300 680 34 29
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.
MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

VEPQ/R-SO02
SSL          

(DAF=1)
VEPQ/R-SB02-0709-0810

08/10/10

VEPQ/R-SB02P-0709-0810

08/10/10

Exceeds Background UTL

Exceeds Background UTL and SSL (DAF=1)

Exceeds Background UTL, Adjusted RSL for Residential Soil and  SSL (DAF=1)

Adjusted RSL for 
Residential Soil

Table 5-2
Subsurface Soil Detection and Exceedance Results
PAOC R

Vieques, Puerto Rico

Background 
UTL (KTd)

Exceeds Background UTL and Adjusted RSL for  Residential Soil

PI 7, PAOC Q, and PAOC R

Page 1 of 1



Table 5-3

HHRA COPC Summary Table

Site Inspections/Expanded Site Inspection Report Addendum

Vieques Island, Puerto Rico

Site: PAOC-R

Media: Surface Soil, Total Soil

Historical Function: Former Boiler Room in Heat Plant Building 617 

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds November 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)

PAOC R 7429-90-5 Aluminum 2.1E+04 J 2.1E+04 J mg/kg VEPQ/R-SO02 1 / 1 1 / 1 1.91E+00 - 1.91E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS -- --

Surface Soil 7440-38-2 Arsenic 1.1E+00 1.1E+00 mg/kg VEPQ/R-SO02 1 / 1 1 / 1 1.00E-01 - 1.00E-01 1.6E+00 No 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications

-- --

7440-47-3 Chromium 1.4E+01 J 1.4E+01 J mg/kg VEPQ/R-SO02 1 / 1 1 / 1 5.00E-02 - 5.00E-02 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects -- --
7440-48-4 Cobalt 1.2E+01 1.2E+01 mg/kg VEPQ/R-SO02 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 -- -- Max decreased iodine uptake -- --
7439-89-6 Iron 2.8E+04 2.8E+04 mg/kg VEPQ/R-SO02 1 / 1 1 / 1 1.50E+00 - 1.50E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects -- --
7439-96-5 Manganese 4.7E+02 J 4.7E+02 J mg/kg VEPQ/R-SO02 1 / 1 1 / 1 9.00E-02 - 9.00E-02 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS -- --
7440-62-2 Vanadium 8.2E+01 8.2E+01 mg/kg VEPQ/R-SO02 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 -- --

PAOC R 7429-90-5 Aluminum 2.1E+04 J 3.9E+04 J mg/kg VEPQ/R-SO02 2 / 2 2 / 2 1.91E+00 - 3.54E+00 3.5E+04 Yes 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.5 --

Total Soil 7440-38-2 Arsenic 6.4E-01 1.1E+00 mg/kg VEPQ/R-SO02 2 / 2 2 / 2 9.00E-02 - 1.00E-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 2.8E-06

7440-47-3 Chromium 1.4E+01 J 2.7E+01 J mg/kg VEPQ/R-SO02 2 / 2 2 / 2 5.00E-02 - 5.00E-02 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0002 --
7440-48-4 Cobalt 1.2E+01 2.1E+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 0.9 5.8E-08
7439-89-6 Iron 2.8E+04 4.0E+04 mg/kg VEPQ/R-SO02 2 / 2 2 / 2 1.39E+00 - 1.50E+00 3.8E+04 Yes 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.7 --
7439-96-5 Manganese 4.7E+02 J 2.4E+03 J mg/kg VEPQ/R-SO02 2 / 2 2 / 2 9.00E-02 - 1.60E-01 1.6E+03 Yes 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 1.3 --
7440-62-2 Vanadium 8.2E+01 1.3E+02 mg/kg VEPQ/R-SO02 2 / 2 2 / 2 6.00E-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 1.8 3E-06
(2) Regional Screening Levels for Residential Soil (November 2010). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Total Risk 1.8 3E-06

(3) Regional Screening Levels for Residential Soil (November 2010) based on an ELCR of 1x10-6 and an HQ=1.0

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

* - Max HI is the highest HI associated with any target organ or critical effect
    and is based on CNS.

Qualifier Qualifier

PI 7, PAOC Q, and PAOC R

 Minimum  Maximum

Concentration Concentration
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Table 5-4

HHRA COPC Summary Table Supplement

Vieques Island, Puerto Rico

Site: PAOC-R

Media: Surface Soil, Total Soil

Historical Function: Former Boiler Room in Heat Plant Building 617 

Exposure   CAS Chemical Units Location Detection Frequency Range of Background Max Exceeds November 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)

PAOC R 7429-90-5 Aluminum 2.1E+04 J 2.1E+04 J mg/kg VEPQ/R-SO02 1 / 1 1 / 1 1.91E+00 - 1.91E+00 3.5E+04 No 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS -- --

Surface Soil 7440-38-2 Arsenic 1.1E+00 1.1E+00 mg/kg VEPQ/R-SO02 1 / 1 1 / 1 1.00E-01 - 1.00E-01 1.6E+00 No 3.9E-01 ca No 3.9E-01 2.2E+01 -- -- Max
Hyperpigmentation, keratosis and
possible vascular complications

-- --

7440-47-3 Chromium 1.4E+01 J 1.4E+01 J mg/kg VEPQ/R-SO02 1 / 1 1 / 1 5.00E-02 - 5.00E-02 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects -- --
7440-48-4 Cobalt 1.2E+01 1.2E+01 mg/kg VEPQ/R-SO02 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 -- -- Max decreased iodine uptake -- --
7439-89-6 Iron 2.8E+04 2.8E+04 mg/kg VEPQ/R-SO02 1 / 1 1 / 1 1.50E+00 - 1.50E+00 3.8E+04 No 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects -- --
7439-96-5 Manganese 4.7E+02 J 4.7E+02 J mg/kg VEPQ/R-SO02 1 / 1 1 / 1 9.00E-02 - 9.00E-02 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS -- --
7440-62-2 Vanadium 8.2E+01 8.2E+01 mg/kg VEPQ/R-SO02 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 -- --

PAOC R 7429-90-5 Aluminum 2.1E+04 J 3.9E+04 J mg/kg VEPQ/R-SO02 2 / 2 2 / 2 1.91E+00 - 3.54E+00 3.5E+04 Yes 7.7E+03 nc No -- 7.7E+04 -- -- Max CNS 0.5 --

Total Soil 7440-38-2 Arsenic 6.4E-01 1.1E+00 mg/kg VEPQ/R-SO02 2 / 2 2 / 2 9.00E-02 - 1.00E-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 2.8E-06

7440-47-3 Chromium 1.4E+01 J 2.7E+01 J mg/kg VEPQ/R-SO02 2 / 2 2 / 2 5.00E-02 - 5.00E-02 7.2E+01 No 2.9E-01 ca No -- 1.2E+05 -- -- Max No Observed Effects 0.0002 --
7440-48-4 Cobalt 1.2E+01 2.1E+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 0.9 5.8E-08
7439-89-6 Iron 2.8E+04 4.0E+04 mg/kg VEPQ/R-SO02 2 / 2 2 / 2 1.39E+00 - 1.50E+00 3.8E+04 Yes 5.5E+03 nc No -- 5.5E+04 -- -- Max gastrointestinal effects 0.7 --
7439-96-5 Manganese 4.7E+02 J 1.1E+03 (4) mg/kg VEPQ/R-SO02 2 / 2 2 / 2 9.00E-02 - 1.60E-01 1.6E+03 No 1.8E+02 nc No -- 1.8E+03 -- -- Max CNS 0.6 --
7440-62-2 Vanadium 8.2E+01 1.3E+02 mg/kg VEPQ/R-SO02 2 / 2 2 / 2 6.00E-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 3E-06
(2) Regional Screening Levels for Residential Soil (November 2010). Concentrations based on non-carcinogenic health effects are adjusted using HQ=0.1. Total Risk 1.1 3E-06

(3) Regional Screening Levels for Residential Soil (November 2010) based on an ELCR of 1x10-6 and an HQ=1.0
(4) A pair of normal and duplicate samples was collected at the location of the maximum detected concentration. The manganese concentration in the duplicate sample was used in this table for comparison purposes.

The manganese data associated with the normal sample is presented in Table 3-3. 

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

* - Max HI is the highest HI associated with any target organ or critical effect
    and is based on CNS.

Qualifier Qualifier

Site Inspection/Expanded Site Inspection Report Addendum

 Minimum  Maximum

Concentration Concentration

PI 7, PAOC Q, and PAOC R
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Site Inspection/Expanded Site Inspection Addendum 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?
VOCs Yes No N/A

SVOCs Yes B(a)P > SSL not detected in downgradient groundwater

VOCs Yes No N/A
SVOCs Yes B(a)P > SSL not detected in downgradient groundwater

Al > RSL, BKG acceptable HH risk level
Ba > SSL, BKG detected in downgradient groundwater below MCL and tap 

water RSL; < SSL at a DAF of 3
Co > RSL, SSL, BKG acceptable HH risk level; detected in downgradient 

groundwater below tap water RSL
Cu > SSL, BKG detected in downgradient groundwater below MCL and tap 

water RSL; < SSL at a DAF of 2
Fe > RSL, SSL, BKG acceptable HH risk level; detected in downgradient 

groundwater below tap water RSL
Mn > RSL, SSL, BKG slightly above acceptable HH risk level in initial sample; 

acceptable HH risk level in duplicate sample; mean 
concentration similar to background; Mn not likely 
associated with a release from boiler; most common 
anthropogenic source of manganese is steel; detected in 
downgradient groundwater below tap water RSL

Table 5-5
Decision Tree Summary

PI 7, PAOC Q, and PAOC R
Vieques, Puerto Rico

PAOC R - Former Boiler Room in Heat Plant Building 617

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Subsurface Soil  
(Supplemental 

SI)

Medium sufficiently 
characterized; no further 
investigation or action for 
medium

Yes Yes

Inorganics Yes

N/A

Surface Soil     
(Supplemental 

SI)

Yes Yes

Inorganics Yes No
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FIGURE 5-1 
PAOC R Soil Sample Locations
1983 Aerial Photograph
Site Inspection/Expanded Site Inspection Report Addendum, 
PI 7, PAOC Q, and PAOC R
Vieques, Puerto Rico

SS/SB02SS/SB02

SS02SS02

SS/SB02
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PAOC R
Bldg. 617
PAOC R

Bldg. 617

0 250 500125

Feet

SI Surface Soil Sample Location
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Legend

Supplemental SI Surface and Subsurface
Soil Sampling Location
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SECTION 6 

Summary of Conclusions and 
Recommendations 

Table 6-1 summarizes the historical information, data collection, findings, conclusions, and 
recommendations for each of the 3 sites investigated during the Supplemental SI/ESI. As 
shown in the table, the following is recommended for each of the sites: 

No Action/No Further Action (Preparation of a No Action/No Further Action Decision Document) 

 PI 7 

 PAOC Q 

 PAOC R 
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Table 6-1
Summary of Conclusions and Recommendations
Site Inspection/Expanded Site Inspection Addendum Report
PI 7, PAOC Q, and PAOC R
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
PI 7 (Central 
Subsection in 
PI7-3 Vicinity)

Former Quarry Defunct rock quarry Miscellaneous debris, 
including drum

Spills or leaks to the 
ground surface

5 co-located surface soil and 
subsurface soil samples and 6 
additional surface soil samples

Data suggest potential source 
area was sufficiently 
characterized

Supplemental ESI data indicate historical PAH 
data for PI7-3 are not representative of current 
conditions; no SVOCs detected in Supplemental 
ESI samples; the results indicate that there has 
not been a CERCLA-related release that has 
resulted in contamination of soil at concentrations 
posing potentially unacceptable risks to human or 
ecological receptors or leaching concerns for 
groundwater

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

PAOC Q Former Boiler 
Room in Heat 
Plant Building 607

Boiler room in building 
constructed in 1963 and 
demolished in 1984 

Boilers Spills or leaks to 
ground surface

1 co-located surface and 
subsurface soil samples and 1 
additional surface soil sample

Data suggest potential source 
area was sufficiently 
characterized

SI (2009) surface soil sample was collected from 
cover material placed by USFWS during road 
improvement activities; therefore SI subsurface 
soil sample was deemed representative of 
historical surface soil, and a co-located suface 
soil and subsurface soil sample was collected 
during the Supplemental SI; the results indicate 
that there has not been a CERLA-related release 
that has resulted in contamination of soil at 
concentrations posing potentially unacceptable 
risks to human or ecological receptors or leaching 
concerns for groundwater

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

PAOC R Former Boiler 
Room in Heat 
Plant Building 617

Boiler rooms in building 
constructed in 1970 and 
demolished in 1984 

Boilers Spills or leaks to 
ground surface

1 co-located surface and 
subsurface soil sample 

Data suggest potential source 
area was sufficiently 
characterized

SI (2009) surface soil sample was collected from 
cover material placed by USFWS during road 
improvement activities (no subsurface soil sample 
was collected due to refusal); therefore, a co-
located suface soil and subsurface soil sample 
was collected during the Supplemental SI/ESI; 
the results indicate that there has not been a 
CERCLA-related release that has resulted in 
contamination of soil at concentrations posing 
potentially unacceptable risks to human or 
ecological receptors or leaching concerns for 
groundwater

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

Page 1 of 1
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Soil Boring Logs
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  1

PROJECT : CTO-111  

ELEVATION: -- DRILLING CONTRACTOR : ERTEC

WATER LEVELS : -- START : 08/17/10  0810   LOGGER : D. Whitaker  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (FT) 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

_ _ _
 organics 0.0 0.0 0.0

_ 0.5 - 1.4' bgs GRAVEL (GW), light brownish gray _ _
0.0 0.0 0.0

_ _ _

_ _ _

2.5 __ __ __
0915: PI07-SB42-0810 (Composite Sample  

_ _ for SVOCs) _
from 1.0 - 

_ _ _

 _ _ _

_ _ _

(10YR 6/2), well graded gravel with sand, loose, 
subangular gravel, fine to coarse sand

Refusal at 1.5' bgs 5 times (See Logbook)

  OR CONSISTENCY, SOIL STRUCTURE,

404422.FI.FK.47 PI07-SS/SB42-0810

SOIL BORING LOG

LOCATION : PI-7  

DRILLING METHOD AND EQUIPMENT USED : Slide hammer with tripod and 2.0' split spoon sampler 

END : 08/17/10  0940

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  MINERALOGY.

(10YR 3/3), poorly graded fine sand, loose,
0 - 0.5' bgs TOP SOIL (CL 10H), dark brown 

SH-11.4'0 - 1.5'

for SVOCs) collected from 0-1' bgs
0825: PI07-SS42-0810 (Composite Sample 

5 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

7.5 __ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

10 __ __ __

_ _ _

_ _ _

_ _ _

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

   Sampler Signature: D. Whitaker Date: 8/17/2010
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  1

PROJECT : CTO-111  

ELEVATION: -- DRILLING CONTRACTOR : ERTEC

WATER LEVELS : -- START : 08-11-10  0900   LOGGER : D. Whitaker  
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (FT) 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 _

_ _ _

2.5 __ __ 0.0 __

_ _ _
2.2 - 3.3' bgs SAND (SW), brown (10YR 4/3), 0.0

_ _ _

 _ _ _
4.0 - 4.2' bgs SAND (SW), brown (10YR 4/3), 

_ _ 0.0 _

END : 08-11-10  1120 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

404422.FI.FK.47 VEPQ/R-SS/SB01-0810

SOIL BORING LOG

LOCATION : PAOC Q/R 

DRILLING METHOD AND EQUIPMENT USED : Slide hammer with tripod and 2.0' split spoon sampler  

  MINERALOGY.

brown (10YR 3/3), well graded sand, moist, 

~20% gravel

gravel, appears to be fill material

2.0 - 2.2' bgs SAND WITH SILT (SW-SM), dark 

well graded sand, very loose, moist, ~10% 

0 - 0.5' bgs SAND WITH SILT (SW-SM), dark 
brown (10YR 3/3), well graded sand, moist, 
loose, fine to coarse sand with ~10% silt and 0 - 2' 0.5' SH-1

loose, fine to coarse sand with ~10% silt and 

~20% gravel

2 - 4' 1.3' SH-2

well graded sand, dry, very loose, natural 
organics within this interval, appears to be old 

5 __ topsoil layer __ __
0.0

_ _ _

_ _ _
0.0

_ _ _

_ _ 0.0 _

7.5 __ __ __

_ _ _

_ _ 0.0 _

 _ _ _

_ _ 0.0 _

10 __ __ __

_ _ 0930: VEPQ/R-SS01-0810 (Surface Soil _

_ _ _

_ _ _
1000: VEPQ/R-SB01-0810 (Subsurface Soil 

_ _ _

__ __ __

_ _ _

_ _ _

 _ _ _

_ _ _

 __

   Sampler Signature: D. Whitaker Date:

10 feet - END of Boring

8/11/2010

4.2 - 5.0' bgs SILT WITH FINE SAND (ML), 
dark brown (10YR 3/3), stiff, dry, low plasticity

4 - 6' 1.0' SH-3

6.0 - 6.6' bgs SILT WITH FINE SAND (ML),
dark brown (10YR 3/3), stiff, dry, low plasticity

organics within this interval, appears to be old 

6 - 8' 0.6' SH-4

8.0 - 10.0' bgs SAND WITH SILT (SP-SM), 
brown (7.5YR 4/3), poorly graded sand, low 
plasticity, dry, fine to very fine sand with ~10% 
silt

8 - 10' 2.0' SH-5

bgs

Sample) collected as encores from 4.6 - 5.0' 
bgs and composite samples from 4.0 - 5.0' 
bgs with an MS/MSD

Sample) collected as encores from 8.5 - 9.0' 
bgs and composite samples from 8.0 - 10.0' 
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PROJECT NUMBER BORING NUMBER

SHEET   1 OF  1

PROJECT : CTO-111  

ELEVATION: -- DRILLING CONTRACTOR : ERTEC 

WATER LEVELS : -- START : 08-10-10  0900   LOGGER : D. Whitaker 
DEPTH BELOW SURFACE (FT) STANDARD CORE DESCRIPTION COMMENTS

INTERVAL (FT) PENETRATION

RECOVERY (FT) 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

_ _ Close tip 0-2' bgs - No Recovery _

_ _ _

_ _ _

_ _ _

2.5 __ __ __
3.0 - 3.05' bgs Native trace surface 

_ _ 0.0 _
3.05 - 3.5' bgs SAND (SW), dark yellowish brown 0.0 At 3.25' bgs

_ _ _

 _ _ _
0.0 At 4.1' bgs

_ 4.0 - 4.5' bgs SAND (SW), dark yellowish brow _ _

END : 08-10-10  1145 

  SOIL NAME, USCS GROUP SYMBOL, COLOR,

  MOISTURE CONTENT, RELATIVE DENSITY,

  OR CONSISTENCY, SOIL STRUCTURE,

404422.FI.FK.47 VEPQ/R-SS/SB02-0810

SOIL BORING LOG

LOCATION : PAOC Q/R

DRILLING METHOD AND EQUIPMENT USED : Slide hammer with tripod and 2.0' split spoon sampler 

  MINERALOGY.

2.0 - 3.0' bgs GRAVEL WITH SAND, brown 
sand (10YR 4/5), loose gravel fine to coarse, fill 
material

organics/topsoil

(10YR 4/4), well graded, loose, moist, fine to 

At 3.0' bgs

0 - 2' -- SH-1

2 - 4' 1.5' SH-2

(10YR 4/4), well graded sand with trace clay, 
fine to coarse sand, moist, no plasticity

5 __ __ __

_ _ _

_ _ _
0.0 At 6.1' bgs

_ _ 0.0 At 6.4' bgs _
0.0 At 6.7' bgs

_ _ 0.0 At 7.1' bgs _

7.5 __ __ __

_ _ _
0.0 At 8.0' bgs

_ _ 0.0 At 8.4' bgs _
0.0 At 8.7' bgs

 _ _ 0.0 At 9.0' bgs _
0.0 At 9.2' bgs

_ _ 0.0 At 9.4' bgs _

10 __ __ __

_ _ _
1000: VEPQ/R-SS02-0810 (Surface Soil 

_ _ _

_ _ _

_ _ 1020: VEPQ/R-SB02-0810 (Subsurface Soil _

__ __ __
samples from 6.0 - 7.2' and 8.0 - 9.0' bgs

_ _ _

_ _ _

 _ _ _

_ _ _

 __

   Sampler Signature: D. Whitaker Date:

6.0 - 6.5' bgs SAND (SW), very dark grayish 
brown (10YR 3/3), well graded, loose, fine to 
coarse sand with little angular gravel, dry

(10YR 4/4), well graded, loose, moist, fine to 

8/10/2010

Sample) and Duplicate (1025) collected as 

encores from 6.9 - 7.2' bgs and 

brown (10YR 3/2), poorly graded, with trace fine 
angular gravel, dry to moist, dense

Sample) collected as encores from 3.1 - 3.5' 
bgs and composite samples from 3.0 - 3.5' 
and 4.0 - 4.5' bgs

6.5 - 6.6' bgs Angular gravel layer
6.6 - 7.2' bgs SAND (SP), very dark grayish 
brown (10YR 3/2), poorly graded

8.0 - 10.0' bgs Hit refusal on rock. No recovery. 
Try again to get recovery. 
8.0 - 9.5' bgs SAND (SP), very dark grayish 

coarse sand4 - 6' 0.5' SH-3

6 - 8' 1.2' SH-4

10 feet - END of Boring

8 - 10' 1.5' SH-5
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Vieques East
PAOC Q

Final Subsurface Soil Raw Analytical Data
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 2.5 U
1,1,2,2-Tetrachloroethane 2.5 U
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 2.5 U
1,1,2-Trichloroethane 2.5 U
1,1-Dichloroethane 2.5 U
1,1-Dichloroethene 2.5 U
1,2,3-Trichlorobenzene 2.5 U
1,2,4-Trichlorobenzene 2.5 U
1,2-Dibromo-3-chloropropane 2.5 U
1,2-Dibromoethane 2.5 U
1,2-Dichlorobenzene 2.5 U
1,2-Dichloroethane 2.5 U
1,2-Dichloropropane 2.5 U
1,3-Dichlorobenzene 2.5 U
1,4-Dichlorobenzene 2.5 U
2-Butanone 12 U
2-Hexanone 12 U
4-Methyl-2-pentanone 12 U
Acetone 34
Benzene 2.5 U
Bromochloromethane 2.5 U
Bromodichloromethane 2.5 U
Bromoform 2.5 U
Bromomethane 5 UJ
Carbon disulfide 2.5 U
Carbon tetrachloride 2.5 U
Chlorobenzene 2.5 U
Chloroethane 5 U
Chloroform 2.5 U
Chloromethane 5 U
cis-1,2-Dichloroethene 2.5 U
cis-1,3-Dichloropropene 2.5 U
Cyclohexane 2.5 U
Dibromochloromethane 2.5 U
Dichlorodifluoromethane (Freon-12) 5 U
Ethylbenzene 2.5 U
Isopropylbenzene 2.5 U
m- and p-Xylene 5 U
Methyl acetate 3 U
Methylcyclohexane 2.5 U
Methylene chloride 12 U
Methyl-tert-butyl ether (MTBE) 2.5 U
o-Xylene 2.5 U
Styrene 2.5 U
Tetrachloroethene 2.5 U
Toluene 2.5 U
trans-1,2-Dichloroethene 2.5 U
trans-1,3-Dichloropropene 2.5 U
Trichloroethene 2.5 U
Trichlorofluoromethane (Freon-11) 5 U
Vinyl chloride 5 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 260 U
1,2,4,5-Tetrachlorobenzene 260 U
1,4-Dioxane 53 U
2,2'-Oxybis(1-chloropropane) 260 U
2,3,4,6-Tetrachlorophenol 260 U
2,4,5-Trichlorophenol 660 U
2,4,6-Trichlorophenol 260 U
2,4-Dichlorophenol 260 U
2,4-Dimethylphenol 260 U

VEPQ/R-SO01

VEPQ_R-SB01-0810-0810

08/11/10
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Vieques East
PAOC Q

Final Subsurface Soil Raw Analytical Data
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

VEPQ/R-SO01

VEPQ_R-SB01-0810-0810

08/11/10

2,4-Dinitrophenol 660 U
2,4-Dinitrotoluene 260 U
2,6-Dinitrotoluene 260 U
2-Chloronaphthalene 11 U
2-Chlorophenol 260 U
2-Methylnaphthalene 11 U
2-Methylphenol 260 U
2-Nitroaniline 660 U
2-Nitrophenol 260 U
3- and 4-Methylphenol 260 U
3,3'-Dichlorobenzidine 260 U
3-Nitroaniline 660 U
4,6-Dinitro-2-methylphenol 660 U
4-Bromophenyl-phenylether 260 U
4-Chloro-3-methylphenol 260 U
4-Chloroaniline 260 U
4-Chlorophenyl-phenylether 260 U
4-Nitroaniline 660 U
4-Nitrophenol 660 U
Acenaphthene 11 U
Acenaphthylene 11 U
Acetophenone 260 U
Anthracene 11 U
Atrazine 260 U
Benzaldehyde 260 U
Benzo(a)anthracene 11 U
Benzo(a)pyrene 11 U
Benzo(b)fluoranthene 11 U
Benzo(g,h,i)perylene 11 U
Benzo(k)fluoranthene 11 U
bis(2-Chloroethoxy)methane 260 U
bis(2-Chloroethyl)ether 260 U
bis(2-Ethylhexyl)phthalate 91 U
Butylbenzylphthalate 260 U
Caprolactam 260 U
Carbazole 11 U
Chrysene 11 U
Dibenz(a,h)anthracene 11 U
Dibenzofuran 260 U
Diethylphthalate 260 U
Dimethyl phthalate 260 U
Di-n-butylphthalate 53 U
Di-n-octylphthalate 260 U
Fluoranthene 11 U
Fluorene 11 U
Hexachlorobenzene 11 U
Hexachlorobutadiene 260 U
Hexachlorocyclopentadiene 260 U
Hexachloroethane 11 U
Indeno(1,2,3-cd)pyrene 11 U
Isophorone 260 U
Naphthalene 11 U
n-Nitroso-di-n-propylamine 260 U
n-Nitrosodiphenylamine 260 U
Nitrobenzene 260 U
Pentachlorophenol 53 U
Phenanthrene 11 U
Phenol 260 U
Pyrene 11 U

Total Metals (MG/KG)
Aluminum 20,600 J
Antimony 0.045 U
Arsenic 0.49
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Vieques East
PAOC Q

Final Subsurface Soil Raw Analytical Data
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

VEPQ/R-SO01

VEPQ_R-SB01-0810-0810

08/11/10

Barium 103 J
Beryllium 0.22
Cadmium 0.06 J
Calcium 14,100 J
Chromium 20.8 J
Cobalt 12.1
Copper 65.9 J
Cyanide 0.44 U
Iron 30,800
Lead 1.5
Magnesium 5,160 J
Manganese 789 J
Mercury 0.017 U
Nickel 9 J
Potassium 1,540 J
Selenium 0.27 U
Silver 0.036 U
Sodium 402 J
Thallium 0.03 J
Vanadium 127
Zinc 32.6

Wet Chemistry
% Solids (pct) 86
pH (ph) 7.8
Total organic carbon (TOC) (ug/g) 1,100

Geotechnical (G/CC)
Density 1.34

Grain Size (PCT)
Clay (%) 30.5
Coarse Sand (%) 1.3
Fine Sand (%) 20.3
Gravel (%) 4.1
GRAINSIZE (PCT/P)
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
GRAINSIZE (MM)
Hyd1 - Particle Diam. (mm) 0.0314
GRAINSIZE (PCT/P)
Hyd1 - Percent Passing (%) 44.8
GRAINSIZE (MM)
Hyd2 - Particle Diam. (mm) 0.0203
GRAINSIZE (PCT/P)
Hyd2 - Percent Passing (%) 39.1
GRAINSIZE (MM)
Hyd3 - Particle Diam. (mm) 0.0119
GRAINSIZE (PCT/P)
Hyd3 - Percent Passing (%) 36.3
GRAINSIZE (MM)
Hyd4 - Particle Diam. (mm) 0.0087
GRAINSIZE (PCT/P)
Hyd4 - Percent Passing (%) 33.3
GRAINSIZE (MM)
Hyd5 - Particle Diam. (mm) 0.0062
GRAINSIZE (PCT/P)
Hyd5 - Percent Passing (%) 30.5
GRAINSIZE (MM)
Hyd6 - Particle Diam. (mm) 0.0031
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Vieques East
PAOC Q

Final Subsurface Soil Raw Analytical Data
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

VEPQ/R-SO01

VEPQ_R-SB01-0810-0810

08/11/10

GRAINSIZE (PCT/P)
Hyd6 - Percent Passing (%) 27.2
GRAINSIZE (MM)
Hyd7 - Particle Diam. (mm) 0.0013
GRAINSIZE (PCT/P)
Hyd7 - Percent Passing (%) 21.6
GRAINSIZE (PCT)
Medium Sand (%) 11.1
Sand (%) 32.7
GRAINSIZE (PCT/P)
Sieve No. 004 (4.75 mm) 95.9
Sieve No. 010 (2.00 mm) 94.6
Sieve No. 020 (850 um) 90.3
Sieve No. 040 (425 um) 83.5
Sieve No. 060 (250 um) 77.2
Sieve No. 080 (180 um) 73.3
Sieve No. 100 (150 um) 71.4
Sieve No. 200 (75 um) 63.2
GRAINSIZE (PCT)
Silt (%) 32.7

Notes: alyticalData_SB.xls]
Shading indicates detections akrause2
J - Analyte present, value may or may not be accurate or 
precise
U - The material was analyzed for, but not detected

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
PAOC Q

Final Surface Soil Raw Analytical Data
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 2.5 U
1,1,2,2-Tetrachloroethane 2.5 U
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 2.5 U
1,1,2-Trichloroethane 2.5 U
1,1-Dichloroethane 2.5 U
1,1-Dichloroethene 2.5 U
1,2,3-Trichlorobenzene 2.5 U
1,2,4-Trichlorobenzene 2.5 U
1,2-Dibromo-3-chloropropane 2.5 U
1,2-Dibromoethane 2.5 U
1,2-Dichlorobenzene 2.5 U
1,2-Dichloroethane 2.5 U
1,2-Dichloropropane 2.5 U
1,3-Dichlorobenzene 2.5 U
1,4-Dichlorobenzene 2.5 U
2-Butanone 12 U
2-Hexanone 12 U
4-Methyl-2-pentanone 12 U
Acetone 7.3 J
Benzene 2.5 U
Bromochloromethane 2.5 U
Bromodichloromethane 2.5 U
Bromoform 2.5 U
Bromomethane 5 U
Carbon disulfide 2.5 U
Carbon tetrachloride 2.5 U
Chlorobenzene 2.5 U
Chloroethane 5 U
Chloroform 2.5 U
Chloromethane 5 U
cis-1,2-Dichloroethene 2.5 U
cis-1,3-Dichloropropene 2.5 U
Cyclohexane 2.5 U
Dibromochloromethane 2.5 U
Dichlorodifluoromethane (Freon-12) 5 U
Ethylbenzene 2.5 U
Isopropylbenzene 2.5 U
m- and p-Xylene 5 U
Methyl acetate 3 U
Methylcyclohexane 2.5 U
Methylene chloride 12 U
Methyl-tert-butyl ether (MTBE) 2.5 U
o-Xylene 2.5 U
Styrene 2.5 U
Tetrachloroethene 2.5 U
Toluene 1.9 J
trans-1,2-Dichloroethene 2.5 U
trans-1,3-Dichloropropene 2.5 U
Trichloroethene 2.5 U
Trichlorofluoromethane (Freon-11) 5 U
Vinyl chloride 5 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 280 U
1,2,4,5-Tetrachlorobenzene 280 U
1,4-Dioxane 57 U
2,2'-Oxybis(1-chloropropane) 280 U
2,3,4,6-Tetrachlorophenol 280 U
2,4,5-Trichlorophenol 700 U
2,4,6-Trichlorophenol 280 U
2,4-Dichlorophenol 280 U
2,4-Dimethylphenol 280 U
2,4-Dinitrophenol 700 U

VEPQ/R-SO01

VEPQ_R-SS01-0405-0810

08/11/10
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Vieques East
PAOC Q

Final Surface Soil Raw Analytical Data
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

VEPQ/R-SO01

VEPQ_R-SS01-0405-0810

08/11/10

2,4-Dinitrotoluene 280 U
2,6-Dinitrotoluene 280 U
2-Chloronaphthalene 11 U
2-Chlorophenol 280 U
2-Methylnaphthalene 11 U
2-Methylphenol 280 U
2-Nitroaniline 700 U
2-Nitrophenol 280 U
3- and 4-Methylphenol 280 U
3,3'-Dichlorobenzidine 280 U
3-Nitroaniline 700 U
4,6-Dinitro-2-methylphenol 700 U
4-Bromophenyl-phenylether 280 U
4-Chloro-3-methylphenol 280 U
4-Chloroaniline 280 U
4-Chlorophenyl-phenylether 280 U
4-Nitroaniline 700 U
4-Nitrophenol 700 U
Acenaphthene 11 U
Acenaphthylene 11 U
Acetophenone 280 U
Anthracene 11 U
Atrazine 280 U
Benzaldehyde 280 U
Benzo(a)anthracene 11 U
Benzo(a)pyrene 11 U
Benzo(b)fluoranthene 11 U
Benzo(g,h,i)perylene 11 U
Benzo(k)fluoranthene 11 U
bis(2-Chloroethoxy)methane 280 U
bis(2-Chloroethyl)ether 280 U
bis(2-Ethylhexyl)phthalate 57 U
Butylbenzylphthalate 280 U
Caprolactam 280 U
Carbazole 11 U
Chrysene 11 U
Dibenz(a,h)anthracene 7.7 J
Dibenzofuran 280 U
Diethylphthalate 280 U
Dimethyl phthalate 280 U
Di-n-butylphthalate 57 U
Di-n-octylphthalate 280 U
Fluoranthene 11 U
Fluorene 11 U
Hexachlorobenzene 11 U
Hexachlorobutadiene 280 U
Hexachlorocyclopentadiene 280 U
Hexachloroethane 11 U
Indeno(1,2,3-cd)pyrene 11 J
Isophorone 280 U
Naphthalene 11 U
n-Nitroso-di-n-propylamine 280 U
n-Nitrosodiphenylamine 280 U
Nitrobenzene 280 U
Pentachlorophenol 57 U
Phenanthrene 11 U
Phenol 280 U
Pyrene 11 U

Total Metals (MG/KG)
Aluminum 33,800 J
Antimony 0.62 J
Arsenic 0.99
Barium 81.4 J
Beryllium 0.37
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Vieques East
PAOC Q

Final Surface Soil Raw Analytical Data
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

VEPQ/R-SO01

VEPQ_R-SS01-0405-0810

08/11/10

Cadmium 0.03 J
Calcium 6,500 J
Chromium 16.1 J
Cobalt 11.7
Copper 52 J
Cyanide 0.48 U
Iron 35,300
Lead 2.1
Magnesium 4,980 J
Manganese 551 J
Mercury 0.02 U
Nickel 7.1 J
Potassium 1,310 J
Selenium 0.43 U
Silver 0.02 J
Sodium 394 J
Thallium 0.04 J
Vanadium 114
Zinc 28.1

Wet Chemistry
% Solids (pct) 84
pH (ph) 7.8
Total organic carbon (TOC) (ug/g) 4,000

Geotechnical (G/CC)
Density 1.33

Grain Size (PCT)
Clay (%) 25.6
Coarse Sand (%) 1.9
Fine Sand (%) 26.1
Gravel (%) 5.7
GRAINSIZE (PCT/P)
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) 94.3
GRAINSIZE (MM)
Hyd1 - Particle Diam. (mm) 0.0327
GRAINSIZE (PCT/P)
Hyd1 - Percent Passing (%) 36.3
GRAINSIZE (MM)
Hyd2 - Particle Diam. (mm) 0.021
GRAINSIZE (PCT/P)
Hyd2 - Percent Passing (%) 31.9
GRAINSIZE (MM)
Hyd3 - Particle Diam. (mm) 0.0123
GRAINSIZE (PCT/P)
Hyd3 - Percent Passing (%) 28.7
GRAINSIZE (MM)
Hyd4 - Particle Diam. (mm) 0.0088
GRAINSIZE (PCT/P)
Hyd4 - Percent Passing (%) 27.3
GRAINSIZE (MM)
Hyd5 - Particle Diam. (mm) 0.0063
GRAINSIZE (PCT/P)
Hyd5 - Percent Passing (%) 25.6
GRAINSIZE (MM)
Hyd6 - Particle Diam. (mm) 0.0031
GRAINSIZE (PCT/P)
Hyd6 - Percent Passing (%) 22.1
GRAINSIZE (MM)
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Vieques East
PAOC Q

Final Surface Soil Raw Analytical Data
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

VEPQ/R-SO01

VEPQ_R-SS01-0405-0810

08/11/10

Hyd7 - Particle Diam. (mm) 0.0013
GRAINSIZE (PCT/P)
Hyd7 - Percent Passing (%) 19.5
GRAINSIZE (PCT)
Medium Sand (%) 16.6
Sand (%) 44.6
GRAINSIZE (PCT/P)
Sieve No. 004 (4.75 mm) 94.3
Sieve No. 010 (2.00 mm) 92.4
Sieve No. 020 (850 um) 85.3
Sieve No. 040 (425 um) 75.8
Sieve No. 060 (250 um) 67.8
Sieve No. 080 (180 um) 63.1
Sieve No. 100 (150 um) 60.7
Sieve No. 200 (75 um) 49.7
GRAINSIZE (PCT)
Silt (%) 24.1

Notes: alyticalData_SS.xls]
Shading indicates detections akrause2
J - Analyte present, value may or may not be accurate or 
precise
U - The material was analyzed for, but not detected

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
PAOC R

Final Subsurface Soil Raw Analytical Results
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 2.8 U 3 U
1,1,2,2-Tetrachloroethane 2.8 U 3 U
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 2.8 U 3 U
1,1,2-Trichloroethane 2.8 U 3 U
1,1-Dichloroethane 2.8 U 3 U
1,1-Dichloroethene 2.8 U 3 U
1,2,3-Trichlorobenzene 2.8 U 3 U
1,2,4-Trichlorobenzene 2.8 U 3 U
1,2-Dibromo-3-chloropropane 2.8 U 3 U
1,2-Dibromoethane 2.8 U 3 U
1,2-Dichlorobenzene 2.8 U 3 U
1,2-Dichloroethane 2.8 U 3 U
1,2-Dichloropropane 2.8 U 3 U
1,3-Dichlorobenzene 2.8 U 3 U
1,4-Dichlorobenzene 2.8 U 3 U
2-Butanone 14 U 15 U
2-Hexanone 14 U 15 U
4-Methyl-2-pentanone 14 U 15 U
Acetone 19 J 42
Benzene 2.8 U 3 U
Bromochloromethane 2.8 U 3 U
Bromodichloromethane 2.8 U 3 U
Bromoform 2.8 U 3 U
Bromomethane 5.5 U 6 U
Carbon disulfide 2.8 U 3 U
Carbon tetrachloride 2.8 U 3 U
Chlorobenzene 2.8 U 3 U
Chloroethane 5.5 U 6 U
Chloroform 2.8 U 3 U
Chloromethane 5.5 U 6 U
cis-1,2-Dichloroethene 2.8 U 3 U
cis-1,3-Dichloropropene 2.8 U 3 U
Cyclohexane 2.8 U 3 U
Dibromochloromethane 2.8 U 3 U
Dichlorodifluoromethane (Freon-12) 5.5 U 6 U
Ethylbenzene 2.8 U 3 U
Isopropylbenzene 2.8 U 3 U
m- and p-Xylene 5.5 U 6 U
Methyl acetate 3.3 U 3.6 U
Methylcyclohexane 2.8 U 3 U
Methylene chloride 14 U 15 U
Methyl-tert-butyl ether (MTBE) 2.8 U 3 U
o-Xylene 2.8 U 3 U
Styrene 2.8 U 3 U
Tetrachloroethene 2.8 U 3 U
Toluene 2.8 U 3 U
trans-1,2-Dichloroethene 2.8 U 3 U
trans-1,3-Dichloropropene 2.8 U 3 U
Trichloroethene 2.8 U 3 U
Trichlorofluoromethane (Freon-11) 5.5 U 6 U
Vinyl chloride 5.5 U 6 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 270 U 300 U
1,2,4,5-Tetrachlorobenzene 270 U 300 U
1,4-Dioxane 55 U 60 U
2,2'-Oxybis(1-chloropropane) 270 U 300 U
2,3,4,6-Tetrachlorophenol 270 U 300 U
2,4,5-Trichlorophenol 680 U 730 U
2,4,6-Trichlorophenol 270 U 300 U
2,4-Dichlorophenol 270 U 300 U
2,4-Dimethylphenol 270 U 300 U
2,4-Dinitrophenol 680 U 730 U
2,4-Dinitrotoluene 270 U 300 U
2,6-Dinitrotoluene 270 U 300 U
2-Chloronaphthalene 11 U 12 U
2-Chlorophenol 270 U 300 U
2-Methylnaphthalene 11 U 12 U

VEPQ_R-SB02-0709-0810

08/10/10

VEPQ_R-SB02P-0709-0810

08/10/10

VEPQ/R-SO02
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Vieques East
PAOC R

Final Subsurface Soil Raw Analytical Results
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

VEPQ_R-SB02-0709-0810

08/10/10

VEPQ_R-SB02P-0709-0810

08/10/10

VEPQ/R-SO02

2-Methylphenol 270 U 300 U
2-Nitroaniline 680 U 730 U
2-Nitrophenol 270 U 300 U
3- and 4-Methylphenol 270 U 300 U
3,3'-Dichlorobenzidine 270 U 300 U
3-Nitroaniline 680 U 730 U
4,6-Dinitro-2-methylphenol 680 U 730 U
4-Bromophenyl-phenylether 270 U 300 U
4-Chloro-3-methylphenol 270 U 300 U
4-Chloroaniline 270 U 300 U
4-Chlorophenyl-phenylether 270 U 300 U
4-Nitroaniline 680 U 730 U
4-Nitrophenol 680 U 730 U
Acenaphthene 11 U 12 U
Acenaphthylene 11 U 12 U
Acetophenone 270 U 300 U
Anthracene 11 U 12 U
Atrazine 270 U 300 U
Benzaldehyde 270 R 300 R
Benzo(a)anthracene 11 U 5.8 J
Benzo(a)pyrene 11 U 7.8 J
Benzo(b)fluoranthene 11 U 12 J
Benzo(g,h,i)perylene 11 U 5.8 J
Benzo(k)fluoranthene 11 U 5.6 J
bis(2-Chloroethoxy)methane 270 U 300 U
bis(2-Chloroethyl)ether 270 U 300 U
bis(2-Ethylhexyl)phthalate 55 U 60 U
Butylbenzylphthalate 270 U 300 U
Caprolactam 270 U 300 U
Carbazole 11 U 1.6 J
Chrysene 11 U 8.7 J
Dibenz(a,h)anthracene 11 U 8.8 J
Dibenzofuran 270 U 300 U
Diethylphthalate 270 U 300 U
Dimethyl phthalate 270 U 300 U
Di-n-butylphthalate 55 U 60 U
Di-n-octylphthalate 270 U 300 U
Fluoranthene 11 U 12 J
Fluorene 11 U 12 U
Hexachlorobenzene 11 U 12 U
Hexachlorobutadiene 270 U 300 U
Hexachlorocyclopentadiene 270 U 300 U
Hexachloroethane 11 U 12 U
Indeno(1,2,3-cd)pyrene 11 U 17 J
Isophorone 270 U 300 U
Naphthalene 11 U 12 U
n-Nitroso-di-n-propylamine 270 U 300 U
n-Nitrosodiphenylamine 270 U 300 U
Nitrobenzene 270 U 300 U
Pentachlorophenol 55 U 60 U
Phenanthrene 11 U 4.4 J
Phenol 270 U 300 U
Pyrene 11 U 12 J

Total Metals (MG/KG)
Aluminum 39,400 J 39,200 J
Antimony 0.08 J 0.09 J
Arsenic 0.64 0.53
Barium 224 J 121 J
Beryllium 0.34 0.4
Cadmium 0.08 0.05 J
Calcium 5,370 J 6,020 J
Chromium 27 J 26 J
Cobalt 18.4 21.4
Copper 85.4 J 77.2 J
Cyanide 0.44 U 0.48 U
Iron 39,700 39,200
Lead 2 2
Magnesium 4,490 J 4,340 J
Manganese 2,360 J 1,100 J
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Vieques East
PAOC R

Final Subsurface Soil Raw Analytical Results
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

VEPQ_R-SB02-0709-0810

08/10/10

VEPQ_R-SB02P-0709-0810

08/10/10

VEPQ/R-SO02

Mercury 0.01 J 0.01 J
Nickel 16.6 J 13.2 J
Potassium 1,450 J 1,480 J
Selenium 0.24 U 0.28 U
Silver 0.032 U 0.02 J
Sodium 329 J 350 J
Thallium 0.05 J 0.04 J
Vanadium 128 116
Zinc 33.5 29

Wet Chemistry
% Solids (pct) 86 82
pH (ph) 7.8 8.2
Total organic carbon (TOC) (ug/g) 12,000 9,500

Geotechnical (G/CC)
Density 1.56 1.6

Grain Size (PCT)
Clay (%) 14.3 32.9
Coarse Sand (%) 4.5 3.4
Fine Sand (%) 33.1 19.3
Gravel (%) 0 5.1
GRAINSIZE (PCT/P)
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) 100 100
GRAINSIZE (MM)
Hyd1 - Particle Diam. (mm) 0.0336 0.032
GRAINSIZE (PCT/P)
Hyd1 - Percent Passing (%) 22.4 43.4
GRAINSIZE (MM)
Hyd2 - Particle Diam. (mm) 0.0214 0.0205
GRAINSIZE (PCT/P)
Hyd2 - Percent Passing (%) 20.2 40.5
GRAINSIZE (MM)
Hyd3 - Particle Diam. (mm) 0.0125 0.0119
GRAINSIZE (PCT/P)
Hyd3 - Percent Passing (%) 17.9 37.5
GRAINSIZE (MM)
Hyd4 - Particle Diam. (mm) 0.0091 0.0084
GRAINSIZE (PCT/P)
Hyd4 - Percent Passing (%) 16.6 34.6
GRAINSIZE (MM)
Hyd5 - Particle Diam. (mm) 0.0062 0.0061
GRAINSIZE (PCT/P)
Hyd5 - Percent Passing (%) 14.3 32.9
GRAINSIZE (MM)
Hyd6 - Particle Diam. (mm) 0.0032 0.0031
GRAINSIZE (PCT/P)
Hyd6 - Percent Passing (%) 13.9 31.2
GRAINSIZE (MM)
Hyd7 - Particle Diam. (mm) 0.0013 0.0013
GRAINSIZE (PCT/P)
Hyd7 - Percent Passing (%) 11.7 28.3
GRAINSIZE (PCT)
Medium Sand (%) 27.7 12.4
Sand (%) 65.3 35.1
GRAINSIZE (PCT/P)
Sieve No. 004 (4.75 mm) 100 94.9
Sieve No. 010 (2.00 mm) 95.5 91.5
Sieve No. 020 (850 um) 84.6 86.9
Sieve No. 040 (425 um) 67.8 79.1
Sieve No. 060 (250 um) 53.7 72.2
Sieve No. 080 (180 um) 46.9 68.5
Sieve No. 100 (150 um) 44 66.8
Sieve No. 200 (75 um) 34.7 59.8
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Vieques East
PAOC R

Final Subsurface Soil Raw Analytical Results
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

VEPQ_R-SB02-0709-0810

08/10/10

VEPQ_R-SB02P-0709-0810

08/10/10

VEPQ/R-SO02

GRAINSIZE (PCT)
Silt (%) 20.4 26.9

Notes: wAnalyticalData_SB.x
Shading indicates detections akrause2
J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - The material was analyzed for, but not detected

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
PAOC R

Final Surface Soil Raw Analytical Results
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 2.8 U
1,1,2,2-Tetrachloroethane 2.8 U
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 2.8 U
1,1,2-Trichloroethane 2.8 U
1,1-Dichloroethane 2.8 U
1,1-Dichloroethene 2.8 U
1,2,3-Trichlorobenzene 2.8 U
1,2,4-Trichlorobenzene 2.8 U
1,2-Dibromo-3-chloropropane 2.8 U
1,2-Dibromoethane 2.8 U
1,2-Dichlorobenzene 2.8 U
1,2-Dichloroethane 2.8 U
1,2-Dichloropropane 2.8 U
1,3-Dichlorobenzene 2.8 U
1,4-Dichlorobenzene 2.8 U
2-Butanone 26 J
2-Hexanone 14 U
4-Methyl-2-pentanone 14 U
Acetone 140
Benzene 2.8 U
Bromochloromethane 2.8 U
Bromodichloromethane 2.8 U
Bromoform 2.8 U
Bromomethane 5.5 U
Carbon disulfide 2.8 U
Carbon tetrachloride 2.8 U
Chlorobenzene 2.8 U
Chloroethane 5.5 U
Chloroform 2.8 U
Chloromethane 5.5 U
cis-1,2-Dichloroethene 2.8 U
cis-1,3-Dichloropropene 2.8 U
Cyclohexane 2.8 U
Dibromochloromethane 2.8 U
Dichlorodifluoromethane (Freon-12) 5.5 U
Ethylbenzene 2.8 U
Isopropylbenzene 2.8 U
m- and p-Xylene 5.5 U
Methyl acetate 3.3 U
Methylcyclohexane 2.8 U
Methylene chloride 14 U
Methyl-tert-butyl ether (MTBE) 2.8 U
o-Xylene 2.8 U
Styrene 2.8 U
Tetrachloroethene 2.8 U
Toluene 2.8 U
trans-1,2-Dichloroethene 2.8 U
trans-1,3-Dichloropropene 2.8 U
Trichloroethene 2.8 U
Trichlorofluoromethane (Freon-11) 5.5 U
Vinyl chloride 5.5 U

Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 290 U
1,2,4,5-Tetrachlorobenzene 290 U
1,4-Dioxane 58 U
2,2'-Oxybis(1-chloropropane) 290 U
2,3,4,6-Tetrachlorophenol 290 U
2,4,5-Trichlorophenol 720 U
2,4,6-Trichlorophenol 290 U
2,4-Dichlorophenol 290 U

VEPQ/R-SO02

VEPQ_R-SS02-0304-0810

08/10/10
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Vieques East
PAOC R

Final Surface Soil Raw Analytical Results
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

VEPQ/R-SO02

VEPQ_R-SS02-0304-0810

08/10/10

2,4-Dimethylphenol 290 U
2,4-Dinitrophenol 720 U
2,4-Dinitrotoluene 290 U
2,6-Dinitrotoluene 290 U
2-Chloronaphthalene 12 U
2-Chlorophenol 290 U
2-Methylnaphthalene 12 U
2-Methylphenol 290 U
2-Nitroaniline 720 U
2-Nitrophenol 290 U
3- and 4-Methylphenol 290 U
3,3'-Dichlorobenzidine 290 U
3-Nitroaniline 720 U
4,6-Dinitro-2-methylphenol 720 U
4-Bromophenyl-phenylether 290 U
4-Chloro-3-methylphenol 290 U
4-Chloroaniline 290 U
4-Chlorophenyl-phenylether 290 U
4-Nitroaniline 720 U
4-Nitrophenol 720 U
Acenaphthene 12 U
Acenaphthylene 12 U
Acetophenone 290 U
Anthracene 12 U
Atrazine 290 U
Benzaldehyde 290 R
Benzo(a)anthracene 4.3 J
Benzo(a)pyrene 4.8 J
Benzo(b)fluoranthene 8.4 J
Benzo(g,h,i)perylene 12 U
Benzo(k)fluoranthene 3.8 J
bis(2-Chloroethoxy)methane 290 U
bis(2-Chloroethyl)ether 290 U
bis(2-Ethylhexyl)phthalate 91 U
Butylbenzylphthalate 290 U
Caprolactam 290 U
Carbazole 12 U
Chrysene 6.2 J
Dibenz(a,h)anthracene 12 U
Dibenzofuran 290 U
Diethylphthalate 290 U
Dimethyl phthalate 290 U
Di-n-butylphthalate 58 U
Di-n-octylphthalate 290 U
Fluoranthene 5.2 J
Fluorene 12 U
Hexachlorobenzene 12 U
Hexachlorobutadiene 290 U
Hexachlorocyclopentadiene 290 U
Hexachloroethane 12 U
Indeno(1,2,3-cd)pyrene 13 J
Isophorone 290 U
Naphthalene 12 U
n-Nitroso-di-n-propylamine 290 U
n-Nitrosodiphenylamine 290 U
Nitrobenzene 290 U
Pentachlorophenol 58 U
Phenanthrene 12 U
Phenol 290 U
Pyrene 8.1 J

Total Metals (MG/KG)
Aluminum 20,800 J
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Station ID
Sample ID
Sample Date

Chemical Name

VEPQ/R-SO02

VEPQ_R-SS02-0304-0810

08/10/10

Antimony 0.23 J
Arsenic 1.1
Barium 69.5 J
Beryllium 0.24
Cadmium 0.12
Calcium 20,600 J
Chromium 13.8 J
Cobalt 11.7
Copper 56.8 J
Cyanide 0.48 U
Iron 27,500
Lead 5.4
Magnesium 5,910 J
Manganese 466 J
Mercury 0.02 J
Nickel 6.2 J
Potassium 1,630 J
Selenium 0.3 U
Silver 0.01 J
Sodium 258 J
Thallium 0.03 J
Vanadium 82
Zinc 57.8

Wet Chemistry
% Solids (pct) 81
pH (ph) 8
Total organic carbon (TOC) (ug/g) 28,000

Geotechnical (G/CC)
Density 1.28

Grain Size (PCT)
Clay (%) 18.9
Coarse Sand (%) 7
Fine Sand (%) 21.4
Gravel (%) 13.6
GRAINSIZE (PCT/P)
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) 92.6
GRAINSIZE (MM)
Hyd1 - Particle Diam. (mm) 0.0322
GRAINSIZE (PCT/P)
Hyd1 - Percent Passing (%) 29.8
GRAINSIZE (MM)
Hyd2 - Particle Diam. (mm) 0.0206
GRAINSIZE (PCT/P)
Hyd2 - Percent Passing (%) 27.7
GRAINSIZE (MM)
Hyd3 - Particle Diam. (mm) 0.0121
GRAINSIZE (PCT/P)
Hyd3 - Percent Passing (%) 23.4
GRAINSIZE (MM)
Hyd4 - Particle Diam. (mm) 0.0087
GRAINSIZE (PCT/P)
Hyd4 - Percent Passing (%) 21.1
GRAINSIZE (MM)
Hyd5 - Particle Diam. (mm) 0.0063
GRAINSIZE (PCT/P)
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Vieques East
PAOC R

Final Surface Soil Raw Analytical Results
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

VEPQ/R-SO02

VEPQ_R-SS02-0304-0810

08/10/10

Hyd5 - Percent Passing (%) 18.9
GRAINSIZE (MM)
Hyd6 - Particle Diam. (mm) 0.0031
GRAINSIZE (PCT/P)
Hyd6 - Percent Passing (%) 16.4
GRAINSIZE (MM)
Hyd7 - Particle Diam. (mm) 0.0013
GRAINSIZE (PCT/P)
Hyd7 - Percent Passing (%) 13.2
GRAINSIZE (PCT)
Medium Sand (%) 16.7
Sand (%) 45.1
GRAINSIZE (PCT/P)
Sieve No. 004 (4.75 mm) 86.4
Sieve No. 010 (2.00 mm) 79.4
Sieve No. 020 (850 um) 71.9
Sieve No. 040 (425 um) 62.7
Sieve No. 060 (250 um) 54.9
Sieve No. 080 (180 um) 50.6
Sieve No. 100 (150 um) 48.7
Sieve No. 200 (75 um) 41.3
GRAINSIZE (PCT)
Silt (%) 22.4

Notes: alyticalData_SS.xls]
Shading indicates detections akrause2
J - Analyte present, value may or may not be accurate or 
precise
R - Unreliable Result

U - The material was analyzed for, but not detected

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
PI 7

Final Subsurface Soil Raw Analytical Data
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

Semivolatile Organic Compounds (UG/KG)
1,4-Dioxane 51 U 52 U
2-Chloronaphthalene 10 U 10 U
2-Methylnaphthalene 10 U 10 U
Acenaphthene 10 U 10 U
Acenaphthylene 10 U 10 U
Anthracene 10 U 10 U
Benzo(a)anthracene 10 U 10 U
Benzo(a)pyrene 10 U 10 U
Benzo(b)fluoranthene 10 U 10 U
Benzo(g,h,i)perylene 10 U 10 U
Benzo(k)fluoranthene 10 U 10 U
bis(2-Ethylhexyl)phthalate 75 U 53 U
Carbazole 10 U 10 U
Chrysene 10 U 10 U
Dibenz(a,h)anthracene 10 U 10 U
Di-n-butylphthalate 51 U 52 U
Fluoranthene 10 U 10 U
Fluorene 10 U 10 U
Hexachlorobenzene 10 U 10 U
Hexachloroethane 10 U 10 U
Indeno(1,2,3-cd)pyrene 10 U 10 U
Naphthalene 10 U 10 U
Pentachlorophenol 51 U 52 U
Phenanthrene 10 U 10 U
Pyrene 10 U 10 U

Wet Chemistry
% Solids (pct) 95 94

Notes: nalyticalData_SB.xls
Shading indicates detections akrause2
U - The material was analyzed for, but not detected

PCT - Percent

UG/KG - Micrograms per kilogram

PI07-SB42-0101H-0810

08/17/10

PI07-SB42P-0101H-0810

08/17/10

VEP7-SO42
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Vieques East
PI 7

Final Surface Soil Raw Analytical Data
August 2010

Station ID
Sample ID
Sample Date

Chemical Name

Semivolatile Organic Compounds (UG/KG)
1,4-Dioxane 58 U
2-Chloronaphthalene 12 U
2-Methylnaphthalene 12 U
Acenaphthene 12 U
Acenaphthylene 12 U
Anthracene 12 U
Benzo(a)anthracene 12 U
Benzo(a)pyrene 12 U
Benzo(b)fluoranthene 12 U
Benzo(g,h,i)perylene 12 U
Benzo(k)fluoranthene 12 U
bis(2-Ethylhexyl)phthalate 58 U
Carbazole 12 U
Chrysene 12 U
Dibenz(a,h)anthracene 12 U
Di-n-butylphthalate 58 U
Fluoranthene 12 U
Fluorene 12 U
Hexachlorobenzene 12 U
Hexachloroethane 12 U
Indeno(1,2,3-cd)pyrene 12 U
Naphthalene 12 U
Pentachlorophenol 58 U
Phenanthrene 12 U
Pyrene 12 U

Wet Chemistry
% Solids (pct) 81

Notes: alyticalData_SS.xls
Shading indicates detections akrause2
U - The material was analyzed for, but not detected

PCT - Percent

UG/KG - Micrograms per kilogram

VEP7-SO42

PI07-SS42-0001-0810

08/17/10
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APPENDIX C 

PAOC Q Data Quality Evaluation 

C.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. 

This document presents the results of the data quality evaluation performed on the data set 
corresponding to Vieques PAOC-Q surface and subsurface soil samples collected on August 
11, 2010 (date range). 
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C.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.  
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. 

C.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. 
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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 
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 or level, 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. 

C.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. 
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 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 and 
thus does not necessarily indicate a quality control problem. 

 [No qualifier present] - Detected. Qualification was not warranted. 
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C.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 119 83.22% 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 8 5.59% 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.. 

J BRL 2 1.40% X 

Constituent was analyzed for and detected.  The detection was less than the limit of quantitation (LOQ) 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 reported 
as a detect. 

U MBL 2 1.40% X 

Constituent was analyzed for and detected.  Often, the detection was less than the quantitation limit and/or also detected in a 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. 

U CCBL 1 0.70% X 

Constituent was analyzed for and detected.  The result was U-qualified as "nondetect” due to constituent detection in the continuing calibration blank.  The 
QA/QC exceedance (potential low bias) was not severe enough to warrant rejection.  The result is usable as a nondetect at the reported LOD.  Thus, there is no 
impact on the availability of data for use by the project team. 

J MSH 1 0.70% 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 LD 3 2.10% X 
Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to a lack of laboratory duplicate reproducibility.  The QA/QC 
exceedance was not severe enough to warrant rejection. The results is usable as reported.  

J SD 1 0.70% 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. 

J OT 5 3.50% X 

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due a nonconformance in the ICSA standard.  Detected values in the ICSA 
control standard were not within control limits. The QA QC nonconformance  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 CCL 1 0.70% 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. 

TOTAL: 143 100.00% 90.20% 9.80%   

  

100.00% available for 
use, qualified as 

applicable 
(completeness goal of 

95% available data met)   
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C.0.5 Impact of Data Quality on Project Data Quality Objectives and Data 
Usability Data Validation 
This data quality evaluation assesses definitive data points.  Screening level data such as 
pH, grain size, alkalinity, TOC, etc., for which there is no regulatory criteria,  is not included 
in this data quality evaluation as the overall impact to data usability based on these results 
alone is inconsequential. 

The laboratories analyzed the samples in accordance with EPA SW-846 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 superseded by data 
validation qualifiers.  The data validator utilized J-qualifiers, UJ-qualifiers, and U-qualifiers, 
to represent “estimated,” “non-detect, estimated quantitation limit,” and “non-detect” or 
“not detected at significantly greater than that in an associated blank,” 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. 

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 unreasonably 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, 
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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: 

 If a criterion (project action limit) is unreasonably 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. 

C.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 (PALs) in order to determine exceedances.  The PAL is the 
level at which a sample concentration dictates an action or causes an understanding.  For 
this project, the PALs are as follows: 

 Surface soil samples are compared to Adjusted Residential Soil EPA Regional Screening 
Levels (RSLs) (May, 2010) and Ecological Soil Toxicity Reference Values (TRVs). 

 Subsurface soil samples are compared to Adjusted Residential Soil EPA RSLs (May, 
2010). 

Nondetect results are also compared to project action limits, typically during a risk 
assessment or exceedance screening, by comparing one-half the quantitation limit to the 



APPENDIX C– PAOC Q DATA QUALITY EVALUATION 

C-9 

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 of the same matrix 
from the same site.  However, when a constituent was not detected in any samples of a 
particular matrix at a site, then it is considered not present at the site in that matrix.  In this 
instance, 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 is not cause for alarm.  There are various typical reasons why this occurs 
and is expected.  Please refer to section N.0.5, above.  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.     

When a U-Value exceeds a PAL, it is worthwhile to consider the MDL.  Note that MDLs, as 
reported by the laboratory are “Adjusted MDLs” in that they are adjusted for dilution 
factors, matrix interference, etc.  This is synonymous with the adjustment of LODs (U-
Values).  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 if the analyte is detected at or at greater than the PAL, then the 
laboratory would report it.  The detection would be qualified because it is less than the 
LOD.   

For instances where the MDL is greater than the PAL, the data user must understand that an 
analyte may be present in a sample at or at greater than the PAL, but the laboratory 
instrumentation may not be sensitive enough to detect it.  This is most-often the case 
because the PAL is set without considering the current technology available to analyze at 
the concentration range of interest. 

C.0.7 PARCC Considerations 

C.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.  No data points were deemed unusable (rejected) due to precision 
exceedances; as a result, there is no negative impact on precision. 

C.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.  No data points were deemed unusable (rejected) due to accuracy 
exceedances; as a result, there is no negative impact on accuracy. 
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C.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 
operating procedures for sample collection and handling, and the laboratory followed 
approved standard operating procedures for sample handling, preparation, and analysis. 

C.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 Vieques Master QAPP (CH2M HILL, May, 2007), under which data 
from these sites were collected, this project has a 95 percent completeness goal.  Overall, the 
entire data set was 100.00% complete. 

C.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.  The data user may be confident that this data set is comparable to others of high 
data quality. 
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C.1  PAOC-Q 
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 SI/ESI Addendum PAOC-Q 
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. 

C.1.1 PAOC-Q Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on 
August 11, 2010. 

C.1.1.1 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 48 94.12% X 

VOA J CLEAR 2 3.92% X 

VOA U MBL 1 1.96% X 

TOTAL: 51 100.00% 98.04% 1.96% 

100.00% available for 
use, qualified as 

applicable 
(completeness goal met) 

C.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: 

Analysis  
Group 

DV  
Qual 

DV  
Qual  
Code Count Percent 

Available 
as  

Reported 

Available  
as 

Qualified 
Not 

Available 

Impact 
on  

PARCC 

SVOA U CLEAR 65 95.59% X 

SVOA J CLEAR 2 2.94% X 

SVOA U MB L 1 1.47% X 

TOTAL: 68 100.00% 95.53% 1.47% 

100.00% available for 
use, qualified as 

applicable 
(completeness goal met) 
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C.1.1.3 Metals  
Metals (including mercury and cyanide) were analyzed by SW-846 methods 6020, 7471A, 
and 9012.  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 7 29.17% X 

METAL J OT 5 20.83% X 

METAL J LD 3 12.50% X 

METAL J CLEAR 3 12.50% X 

METAL U CLEAR 2 8.33% X 

METAL J MSL 1 4.17% X 

METAL J MSH 1 4.17% X 

METAL U MBL 1 4.17% X 

METAL J SD 1 4.17% X 

TOTAL: 24 100.00% 37.50% 62.50% 

100.00% available for use, 
qualified as applicable 

(completeness goal met) 

 

C.1.2 PAOC-Q Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
August 11, 2010. 

C.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 48 94.12% X 

VOA CLEAR CLEAR 1 1.96% X 

VOA UJ CCL 1 1.96% X 

VOA U MBL 1 1.96% X 

TOTAL: 51 100.00% 96.08% 3.92% 

100.00% available for use, 
qualified as applicable 

(completeness goal met) 
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C.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 67 98.53% X 

SVOA U MBL 1 1.47% X 

TOTAL: 68 100.00% 98.53% 1.47% 

100.00% available for use, 
qualified as applicable 

(completeness goal met) 

C.1.2.3 Metals 
Metals (including mercury and cyanide) were analyzed by SW-846 methods 6020, 7471A, 
and 9012.  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 7 29.17% X 

METAL J OT 5 20.83% X 

METAL U CLEAR 4 16.67% X 

METAL J LD 3 12.50% X 

METAL J CLEAR 2 8.33% X 

METAL U CCBL 1 4.17% X 

METAL J MSH 1 4.17% X 

METAL J SD 1 4.17% X 

TOTAL: 24 100.00% 54.17% 45.83% 

100.00% available for use, 
qualified as applicable 

(completeness goal met) 
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APPENDIX C 

Data Quality Evaluation 

C.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. 

This document presents the results of the data quality evaluation performed on the data set 
corresponding to Vieques PAOC-R surface and subsurface soil samples collected on August 
10, 2010(date range). 
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C.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.  
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. 

C.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. 
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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 
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 or level, 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. 

C.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.  

 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 and 
thus does not necessarily indicate a quality control problem. 
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 R - Rejected. The result was rejected because quality control limits were exceeded. It 
may or may not have been detected by the laboratory.  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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C.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 329 76.69% 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 25 5.83% 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.. 

J BRL 31 7.23% X 

Constituent was analyzed for and detected.  The detection was less than the limit of quantitation (LOQ) 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 reported 
as a detect. 

U MBL 8 1.86% X 

Constituent was analyzed for and detected.  Often, the detection was less than the quantitation limit and/or also detected in a 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. 

J MSL 3 0.70% 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. 

J MSH 3 0.70% 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 LD 9 2.10% X 
Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due to a lack of laboratory duplicate reproducibility.  The QA/QC 
exceedance was not severe enough to warrant rejection. The results is usable as reported.  

J SD 3 0.70% 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. 

J OT 15 3.50% X 

Constituent was analyzed for and detected.  The result was J-qualified as "estimated" due a nonconformance in the ICSA standard.  Detected values in the ICSA 
control standard were not within control limits. The QA QC nonconformance  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 3 0.70% X 

Constituent was analyzed for and may or may not have been detected.  The result was R-qualified as "rejected" due to a continuing calibration exceedance.  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.   

TOTAL: 429 100.00% 89.75% 9.56% 0.70%   

99.30% available for 
use, qualified as 

applicable 
(completeness goal of 

95% available data met) 
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C.0.5 Impact of Data Quality on Project Data Quality Objectives and Data 
Usability Data Validation 
This data quality evaluation assesses definitive data points.  Screening level data such as 
pH, grain size, alkalinity, TOC, etc., for which there is no regulatory criteria,  is not included 
in this data quality evaluation as the overall impact to data usability based on these results 
alone is inconsequential. 

The laboratories analyzed the samples in accordance with EPA SW-846 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 superseded by data 
validation qualifiers.  The data validator utilized J-qualifiers, UJ-qualifiers, and U-qualifiers, 
to represent “estimated,” “non-detect, estimated quantitation limit,” and “non-detect” or 
“not detected at significantly greater than that in an associated blank,” 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. 

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 unreasonably 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, 
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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: 

 If a criterion (project action limit) is unreasonably 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. 

C.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 (PALs) in order to determine exceedances.  The PAL is the 
level at which a sample concentration dictates an action or causes an understanding.  For 
this project, the PALs are as follows: 

 Surface soil samples are compared to Adjusted Residential Soil EPA Regional Screening 
Levels (RSLs) (May, 2010) and Ecological Soil Toxicity Reference Values (TRVs). 

 Subsurface soil samples are compared to Adjusted Residential Soil EPA RSLs (May, 
2010). 

Nondetect results are also 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 
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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 LOD) in a nondetect sample of the same matrix 
from the same site.  However, when a constituent was not detected in any samples of a 
particular matrix at a site, then it is considered not present at the site in that matrix.  In this 
instance, it is important to compare the nondetect results to the project action limit.  If the 
nondetect results (LOD) 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 is 
not cause for alarm.  There are various typical reasons why this occurs and is expected.  
Please refer to section C.0.5, above.  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.   

 When a U-Value exceeds a PAL, it is worthwhile to consider the MDL.  Note that MDLs, as 
reported by the laboratory are “Adjusted MDLs” in that they are adjusted for dilution 
factors, matrix interference, etc.  This is synonymous with the adjustment of LODs (U-
Values).  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 if the analyte is detected at or at greater than the PAL, then the 
laboratory would report it.  The detection would be qualified because it is less than the 
LOD.   

For instances where the MDL is greater than the PAL, the data user must understand that an 
analyte may be present in a sample at or at greater than the PAL, but the laboratory 
instrumentation may not be sensitive enough to detect it.  This is most-often the case 
because the PAL is set without considering the current technology available to analyze at 
the concentration range of interest. 

C.0.7 PARCC Considerations 

C.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.  No data points were deemed unusable (rejected) due to precision 
exceedances; as a result, there is no negative impact on precision. 

C.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. 
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C.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 
operating procedures for sample collection and handling, and the laboratory followed 
approved standard operating procedures for sample handling, preparation, and analysis. 

C.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 Vieques Master QAPP 
(CH2M HILL, May, 2007), under which data from these sites were collected, this project has 
a 95 percent completeness goal.  Overall, the entire data set was 99.30% complete. 

C.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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C.1 PAOC-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 SI/ESI Addendum PAOC-R 
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. 

C.1.1 PAOC-R Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on 
August 10, 2010. 

C.1.1.1 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 48 94.12% X 

VOA J BRL 1 1.96% X 

VOA CLEAR CLEAR 1 1.96% X 

VOA U MBL 1 1.96% 

TOTAL: 51 100.00% 98.04% 1.96% 

100.00% available for 
use, qualified as 

applicable 
(completeness goal met) 

C.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: 

Analysis  
Group 

DV  
Qual 

DV  
Qual  
Code Count Percent 

Available 
as  

Reported 

Available  
as  

Qualified 
Not  

Available 

Impact 
on  

PARCC 

SVOA U CLEAR 58 85.29% X 

SVOA J BRL 8 11.76% X 

SVOA R CCH 1 1.47% X C, Aa 

SVOA U MBL 1 1.47% X 

TOTAL: 68 100.00% 97.05% 1.47% 1.47% 

98.52% available for use, 
qualified as applicable 

(completeness goal met) 

aNegative impact on completeness.  Potential negative impact on accuracy.  
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Benzaldehyde was rejected in sample VEPQ_R-SS02-0304-0810 due to high recovery in the 
continuing calibration standard for this constituent which indicates a lack of instrument 
stability for this compound. This data point is not available for decision-making purposes.   

C.1.1.3 Metals  
Metals (including mercury and cyanide) were analyzed by SW-846 methods 6020, 7471A, 
and 9012.  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 8 33.33% X 

METAL J OT 5 20.83% X 

METAL J LD 3 12.50% X 

METAL J BRL 3 12.50% X 

METAL J MSL 1 4.17% 

METAL J MSH 1 4.17% X 

METAL U MBL 1 4.17% X 

METAL J SD 1 4.17% X 

METAL U CLEAR 1 4.17% X 

TOTAL: 24 100.00% 50.00% 50.00% 

100.00% available for use, 
qualified as applicable 

(completeness goal met) 

 

C.1.2 PAOC-R Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
August 10, 2010. 

C.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 98 96.08% X 

VOA U MBL 2 1.96% X 

VOA J BRL 1 0.98% X 

VOA CLEAR CLEAR 1 0.98% X 

TOTAL: 102 100.00% 98.04% 1.96% 

100.00% available for 
use, qualified as 

applicable 
(completeness goal met) 
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C.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 NULL 121 88.97% X 

SVOA J NULL 12 8.82% X 

SVOA R CCH 2 1.47% X C, Aa 

SVOA U MBL 1 0.74% X 

TOTAL: 136 100.00% 88.97% 9.56% 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 samples VEPQ_R-SB02-0709-0810 and VEPQ_R-SB02P-0709-
0810 due to high recovery in the continuing calibration standard for this constituent which 
indicates a lack of instrument stability for this compound. This data point is not available for 
decision-making purposes.   

C.1.2.3 Metals 
Metals (including mercury and cyanide) were analyzed by SW-846 methods 6020, 7471A, 
and 9012.  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 15 31.25% X 

METAL J OT 10 20.83% X 

METAL J LD 6 12.50% X 

METAL J BRL 6 12.50% X 

METAL U CLEAR 3 6.25% X 

METAL J MSL 2 4.17% X 

METAL J MSH 2 4.17% X 

METAL U MBL 2 4.17% X 

METAL J SD 2 4.17% x 

TOTAL: 48 100.00% 50.00% 50.00% 

100.00% available for use, 
qualified as applicable 

(completeness goal met) 
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C.1 PAOC-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 SI/ESI Addendum PAOC-R 
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. 

C.1.1 PAOC-R Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on 
August 10, 2010. 

C.1.1.1 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 48 94.12% X 

VOA J BRL 1 1.96% X 

VOA CLEAR CLEAR 1 1.96% X 

VOA U MBL 1 1.96% 

TOTAL: 51 100.00% 98.04% 1.96% 

100.00% available for 
use, qualified as 

applicable 
(completeness goal met) 

C.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: 

Analysis  
Group 

DV  
Qual 

DV  
Qual  
Code Count Percent 

Available 
as  

Reported 

Available  
as  

Qualified 
Not  

Available 

Impact 
on  

PARCC 

SVOA U CLEAR 58 85.29% X 

SVOA J BRL 8 11.76% X 

SVOA R CCH 1 1.47% X C, Aa 

SVOA U MBL 1 1.47% X 

TOTAL: 68 100.00% 97.05% 1.47% 1.47% 

98.52% available for use, 
qualified as applicable 

(completeness goal met) 

aNegative impact on completeness.  Potential negative impact on accuracy.  
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Benzaldehyde was rejected in sample VEPQ_R-SS02-0304-0810 due to high recovery in the 
continuing calibration standard for this constituent which indicates a lack of instrument 
stability for this compound. This data point is not available for decision-making purposes.   

C.1.1.3 Metals  
Metals (including mercury and cyanide) were analyzed by SW-846 methods 6020, 7471A, 
and 9012.  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 8 33.33% X 

METAL J OT 5 20.83% X 

METAL J LD 3 12.50% X 

METAL J BRL 3 12.50% X 

METAL J MSL 1 4.17% 

METAL J MSH 1 4.17% X 

METAL U MBL 1 4.17% X 

METAL J SD 1 4.17% X 

METAL U CLEAR 1 4.17% X 

TOTAL: 24 100.00% 50.00% 50.00% 

100.00% available for use, 
qualified as applicable 

(completeness goal met) 

 

C.1.2 PAOC-R Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
August 10, 2010. 

C.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 98 96.08% X 

VOA U MBL 2 1.96% X 

VOA J BRL 1 0.98% X 

VOA CLEAR CLEAR 1 0.98% X 

TOTAL: 102 100.00% 98.04% 1.96% 

100.00% available for 
use, qualified as 

applicable 
(completeness goal met) 
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C.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 NULL 121 88.97% X 

SVOA J NULL 12 8.82% X 

SVOA R CCH 2 1.47% X C, Aa 

SVOA U MBL 1 0.74% X 

TOTAL: 136 100.00% 88.97% 9.56% 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 samples VEPQ_R-SB02-0709-0810 and VEPQ_R-SB02P-0709-
0810 due to high recovery in the continuing calibration standard for this constituent which 
indicates a lack of instrument stability for this compound. This data point is not available for 
decision-making purposes.   

C.1.2.3 Metals 
Metals (including mercury and cyanide) were analyzed by SW-846 methods 6020, 7471A, 
and 9012.  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 15 31.25% X 

METAL J OT 10 20.83% X 

METAL J LD 6 12.50% X 

METAL J BRL 6 12.50% X 

METAL U CLEAR 3 6.25% X 

METAL J MSL 2 4.17% X 

METAL J MSH 2 4.17% X 

METAL U MBL 2 4.17% X 

METAL J SD 2 4.17% x 

TOTAL: 48 100.00% 50.00% 50.00% 

100.00% available for use, 
qualified as applicable 

(completeness goal met) 
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APPENDIX C 

PI-7 Data Quality Evaluation 

C.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. 

This document presents the results of the data quality evaluation performed on the data set 
corresponding to Vieques PI 7 surface and subsurface soil samples collected on August 17 
2010 (date range). 
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C.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.  
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. 

C.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. 
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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 
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 or level, 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. 

C.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. 
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C.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 72 96.00% 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. 

U EBL 3 4.00% X 

Constituent was analyzed for and detected.  Often, the detection was less than the quantitation limit and/or also detected in a 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 limit of detection, the data validator raised it to the 
limit of detection.  The QA/QC exceedance was not severe enough to warrant rejection.  The result is usable as a nondetect at the reported (final) limit of 
detection.    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. 

TOTAL: 75 100.00% 96.00% 4.00%   

100.00% available for 
use, qualified as 

applicable 
(completeness goal of 

95% available data met) 
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C.0.5 Impact of Data Quality on Project Data Quality Objectives and Data 
Usability Data Validation 
This data quality evaluation assesses definitive data points.  Screening level data such as 
pH, grain size, alkalinity, TOC, etc., for which there is no regulatory criteria,  is not included 
in this data quality evaluation as the overall impact to data usability based on these results 
alone is inconsequential. 

The laboratories analyzed the samples in accordance with, EPA SW-846 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 superseded by data 
validation qualifiers.  The data validator utilized  U-qualifiers to represent  “non-detect” or 
“not detected at significantly greater than that in an associated blank,”.  The only time the 
data validator changed a result’s detect status was when J-qualifiers were changed to U-
qualifiers (detect to non-detect) as a result of blank contamination. 

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 unreasonably 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: 

 If a criterion (project action limit) is unreasonably 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 
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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. 

C.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 (PALs) in order to determine exceedances.  The PAL is the 
level at which a sample concentration dictates an action or causes an understanding.  For 
this project, the PALs are as follows: 

 Surface soil samples are compared to Adjusted Residential Soil EPA Regional 
Screening Levels (RSLs) (May, 2010) and Ecological Soil Toxicity Reference Values 
(TRVs). 

 Subsurface soil samples are compared to Adjusted Residential Soil EPA RSLs (May, 
2010). 
 

Nondetect results are also compared to project action limits, typically during a risk 
assessment or exceedance screening, by comparing one-half the LOD 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 LOD) in a nondetect sample of the same matrix from the same 
site.  However, when a constituent was not detected in any samples of a particular matrix at 
a site, then it is considered not present at the site in that matrix.  In this instance, it is 
important to compare the nondetect results to the project action limit.  If the nondetect 
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results (LOD) 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 is not cause 
for alarm.  There are various typical reasons why this occurs and is expected.  Please refer to 
section C.0.5, above.  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.   

When a U-Value exceeds a PAL, it is worthwhile to consider the MDL.  Note that MDLs, as 
reported by the laboratory are “Adjusted MDLs” in that they are adjusted for dilution 
factors, matrix interference, etc.  This is synonymous with the adjustment of LODs (U-
Values).  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 if the analyte is detected at or at greater than the PAL, then the 
laboratory would report it.  The detection would be qualified because it is less than the 
LOD.   

For these instances where the MDL is greater than the PAL, the data user must understand 
that an analyte may be present in a sample at or at greater than the PAL, but the laboratory 
instrumentation may not be sensitive enough to detect it.  This is most-often the case 
because the PAL is set without considering the current technology available to analyze at 
the concentration range of interest. 

C.0.7 PARCC Considerations 

C.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. No data points were deemed unusable (rejected) due to precision 
exceedances; as a result, there is no negative impact on precision. 

 C.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.  No data points were deemed unusable (rejected) due to accuracy 
exceedances; as a result, there is no negative impact on accuracy. 

C.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, 
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representativeness was assured because the sampling team following approved standard 
operating procedures for sample collection and handling, and the laboratory followed 
approved standard operating procedures for sample handling, preparation, and analysis. 

C.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 Vieques Master QAPP (CH2M HILL, May, 2007), under which data 
from these sites were collected, this project has a 95 percent completeness goal.  Overall, the 
entire data set was 100.00% complete. 

C.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, and subsurface soil), and EPA SW-
846 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.  The data user may be confident that this data set 
is comparable to others of high data quality.   
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C.1 PI 7 Report 
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 SI/ESI Addendum PI 7 
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. 

C.1.1 PI 7 Surface Soil Data 
This evaluation assesses the analytical results of the surface soil samples collected on 
August 17, 2010. 

C.1.1.1 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 methods 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 24 96.00% X 

SVOA U EBL 1 4.00% X 

TOTAL: 25 100.00% 96.00% 4.00% 

100.00% available for 
use, qualified as 

applicable 
(completeness goal met) 

C.1.2 PI 7 Subsurface Soil Data 
This evaluation assesses the analytical results of the subsurface soil samples collected on 
August 17, 2010. 

C.1.2.1 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 methods 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 48 96.00% X 

SVOA U EBL 2 4.00% X 

TOTAL: 50 100.00% 96.00% 4.00% 

100.00% available for 
use, qualified as 

applicable 
(completeness goal 

met) 
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C.1.2.1 Semivolatile Compounds 
Semivolatiles were analyzed by SW-846 methods 8270C_SIM.  The validation process 
resulted in the following qualifiers for results in the semivolatiles fraction: 
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Final Responses to EPA Comments on the 

 

Draft Site Inspection/Expanded Site Inspection Report Addendum 
PI 7, PAOC Q, and PAOC R 

Former Vieques Naval Training Range, Vieques, Puerto Rico 

January 2011 

 
 
Presented below are comments resulting from the review of the Draft Site Inspection/Expanded 
Site Inspection Report Addendum PI 7, PAOC Q, and PAOC R, Former Vieques Naval Training 
Range, Vieques, Puerto Rico. 

1. Figure ES-1 and Figure 1-1: These figures imply that areas such as Isabel Segunda are within 
the Former Vieques Naval Training Range.  Please correct. 

Navy Response: 

Figures ES-1 and 1-1 have been edited to more clearly show the Former VNTR area. 

 
2. Section 3.3, PI 7 Release Assessment Decision Analysis, 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? Ecological Evaluation, page 3-9:  The arithmetic mean concentrations of 
selenium should be discussed and compared to the ecological soil screening value. There 
should be some discussion regarding the range of non-detect values which appear to be 
greater than the screening value, and result in a mean concentration greater than the 
maximum concentration detected.    

Navy Response: 

A discussion of the mean selenium concentration and the range of non-detected values 
for this constituent have been added to the document. The selenium bullet has been 
revised to read: 

“Selenium, which was detected in 3 of 9 surface soil samples (it was not analyzed 
for in the tenth sample), exceeded the ecological screening value (0.52 mg/kg) in 
2 of the 9 samples at a maximum HQ of 1.15. The mean HQ (1.48) also exceeded 
1, and is higher than the maximum HQ because half the reporting limits for non-
detected constituents were used, including ones where the non-detect reporting 
limits exceeded the screening value (i.e., 3.6 and 3.8 mg/kg, where values of 1.8 
and 1.9 mg/kg, constituting one-half of the sample reporting limit, were when 
calculating the mean). The other four non-detect samples had non-detect values 
(i.e., one-half of the sample reporting limit) that were less than the ecological 
screening value. 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 
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(CH2M HILL 2007). This suggests that the selenium concentrations detected in 
this portion of PI7 (maximum of 0.60 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 (and maximum reporting 
limits for non-detect samples) are less than soil screening values based upon 
other receptors (e.g., 4.10 mg/kg for soil invertebrates).” 

 
3. Table 3-1, Surface Soil Detection and Exceedance Results:  Please clarify that the screening 

level for chromium is for hexavalent chromium and add the appropriate footnote. 
 

Navy Response: 

The screening values used for the Adjusted RSL for Residential Soil and the SSL (DAF = 
1) are for hexavalent chromium.  The screening values for Background UTL (KTd) and 
Eco (E) are based on total chromium. Hexavalent chromium was not analyzed for 
during the east Vieques background investigation. The Eco (E) screening value for 
hexavalent chromium is 0.4 mg/kg; however, this value is not presented in Table 3-1 
because it was not included in the ERA protocol. The following footnote has been added 
under “Notes” for the screening values for chromium in the Adjusted RSL for 
Residential Soil and the SSL (DAF = 1): “1 The screening value for hexavalent chromium 
was used.”  

 
4. Figure 3-1, PI 7 Central Subsection – Former Quarry: It would be useful to include the 

sampling dates in the legend. 
 

Navy Response: 

The sampling dates have been added to the legend. 

 
5. Table 3-3, HHRA COPC Summary Table: 

 
The detection frequency for surface soil and subsurface soil is confusing.  Surface soil should 
represent samples collected from 0 - 2 feet, while subsurface soils are 0 - 6 feet.  Therefore, 
the subsurface data set should include all data from the surface soil data set.  Please explain 
why the surface soil dataset is larger than the subsurface soil dataset. 

Navy Response: 

The subsurface soil summary was replaced with a “total soil” sample grouping 
comprised of surface soil (0-2 ft) and subsurface soil (>2 ft). Surface soil and total soil 
risk estimates were revised accordingly (see revised Table 3-3 attached). 
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6. Please clarify if the calculations for surface soil for the resident include ADAF adjustments 
for PAHs, which act through a MMOA.  If not, these should be revised to include the 
appropriate age adjustment factors. 

 
Navy Response: 

Yes, the calculations for surface soil include ADAF adjustments for PAHs; the risk 
estimates are extrapolated directly from the residential RSL, which incorporates ADAFs. 

 
7. Table 4-3, HHRA COPC Summary Table:  Please correct the errors in the "frequency of 

criteria exceedance" column.  For example, the frequency of exceedance for vanadium is 8 
out of 2. 

 
Navy Response: 

The table has been corrected and is attached (see revised Table 4-3 attached). 

 
8. Tables 5-3, HHRA COPC Summary Table, and 5-4, HHRA COPC Summary Table 

Supplement:  Since the total HI value exceeds 1.0, please provide a breakout table of HI 
values based on target organ. 

 
Navy Response: 

All target-organ specific HIs are already presented on Table 5-4 and are associated with 
an individual chemical, with the exception of the central nervous system (CNS) HI, 
which is shown to have an HI of 1.1 based on two chemicals. The table was revised to 
clearly indicate that the HI of 1.1 is associated with the CNS target organ (see revised 
Table 5-4 attached). 

  



 

FINAL RESPONSES TO EPA COMMENTS.DOCX 4 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

This page intentionally left blank 



 

RESPONSE TO FINAL RESPONSES TO PREQB COMMENTS.DOC 1 

Final Responses to PREQB Comments on the Draft Site Inspection/Expanded 
Site 

 Inspection Report Addendum, PI 7 and PAOCs Q and R,  
Former Vieques Naval Training Range, Vieques, Puerto Rico,  

Dated January 2011 
 

 

Page-Specific Comments 

 
1. Sections 4.2 & 5.2:  Please provide additional detail on the methods used to identify the 

cover material classified as soil/gravel that was removed and set aside prior to sampling.  
No visible fill/native soil interface was documented in the soil boring log for SS/SB01.  
Please add text indicating how the depth of the fill material was determined at this sample 
location.  Also, please include a brief description of the native surface organic layer 
observed at 3.0 to 3.5 feet bgs at SS/SB02 in the text of Section 5.2.   

Navy Response: 

VEPQ/R-SS/SB01: The surface fill material at this location was identified by its 
resemblance to PAOC Q and PAOC R historical sample locations fill material, a gravelly 
well graded sand or sandy gravel. Gravelly well graded sand is fill material that is noted 
as being present on the original boring log from 0.0-2.2’ bgs. Well graded sand with 
gravel was observed from 2.2-3.2’ bgs. The sand from 0-3.2’ bgs was observed to be loose 
which is another characteristic of fill material, being that it was not naturally deposited 
at this location. In addition, the original land surface elevation (i.e., where fill was 
placed) is visible immediately adjacent to the sampling location. 

A visible fill/native soil contact was noted on the boring log at 4.0’ bgs as “natural 
organics within this interval appears to be old topsoil layer.” Dried and partially 
decomposed plant matter was observed and trace fine root structure was visible within 
the soil. To further support that this was the old topsoil layer, the underlying soil from 
4.2-5.0’ bgs was noted to be silt with fine sand, and its consistency was noted as dense. 

This information has been added to Section 4.2. 

VEPQ/R-SS/SB02: The surface fill material at this location was identified by its 
resemblance to PAOC Q and PAOC R historical sample locations fill material, a gravelly 
well graded sand or sandy gravel. Loose gravel with sand is noted as being present on 
the original boring log from 2.0-3.0’ bgs.  

The visible fill/native soil contact is noted at 3.0’ bgs and was observed as dried plant 
matter. This shows the division between fill and historical surface soil. The dried plant 
matter had a fine root system that was observed in the underlying soil. Additional 
support that this was the fill/native soil contact was that the underlying soil was noted 
to be well graded sand with trace clay with a distinct color change from that of the fill 
(from brown to dark yellowish brown), as well as its density being medium dense. 
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This information has been added to Section 5.2. 

2. Page 3-2, Supplemental SI/ESI Soil Sampling:  Please revise the text of the first paragraph to 
indicate that select SVOCs were analyzed for and provide the rationale for only analyzing 
for select SVOCs.   

Navy Response: 

The rationale for analyzing for select SVOCs is already included in the first paragraph of 
Section 3. However, the last sentence of the first paragraph under “Supplemental SI/ESI 
Soil Sampling” has been replaced with the following: “Both samples were analyzed for 
select SVOCs because PAHs were the only contaminants of potential concern identified 
in the SI/ESI Report as potentially contributing to unacceptable human health risk at 
this location. This sampling protocol was in accordance with the Final SI/ESI Report 
(CH2M HILL, 2010).”   

3. Page 3-8, Section 3.3, Ecological Evaluation:  As noted in PREQB’s comments on the Site 
Inspection/Expanded Site Inspection Report (please refer to PREQB General Comment 11), 
please include a brief description of the habitat quality for avian receptors at PI 7 and clarify 
why avian ecological soil screening criteria values were not considered for this site as 
median core area sizes of pearly-eyed thrashers in Puerto Rico during egg and nestling 
stages have been recently reported to be approximately 0.22 to 0.35 acres (Beltran et al., 
2010) which would appear to be within the limits of PI 7. 

Navy Response: 

The first bullet under “Ecological Evaluation” has been revised to read: 

“The portion of the site evaluated, constituting the area surrounding former 
sample PI7-3, is entirely forested and may provide suitable habitat for avian 
receptors such as the pearly-eyed thrasher. However, this portion of the site is 
only about 0.5 acre in size. While the size of this area is slightly larger than the 
core home range for an individual pearly-eyed thrasher during some portions of 
the nesting season, it is well below the size needed to support a breeding 
population of this species; populations, not individuals, are the focus of the 
assessment endpoints for these types of receptors. Further, the habitat quality in 
this portion of the site is generally uniform. Thus, the chances that an individual 
thrasher would have its entire core home range located within the area evaluated 
is small. More likely, only a small portion of its core home range would overlap 
the area evaluated and a portion of its foraging would also be expected to occur 
outside of the core area. Thus, exposures to upper trophic level receptors such as 
the pearly-eyed thrasher are not considered significant enough to warrant 
inclusion in the ecological evaluation.”  
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Appendix C 
 
1. Section C.0, Paragraph 4: Minor editorial comment - Please revise the text to refer to PAOC 

Q instead of PAOC R and to August 11, 2010 instead of August 10, 2010.   

 
Navy Response: 

The above mentioned edit has been made. 

 

Reference 
 

Beltran, J., W. Wunderle, Jr., and W.J. Arendt. 2010. Changes in home range of breeding and 
post-breeding male Pearly-eyed Thrashers in the Luquillo Mountains of Puerto Rico. 
Ornitologica Neotropical 21: 409-423. 
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