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Executive Summary 
This Focused Feasibility Study (FS) Report presents an evaluation of groundwater remedial alternatives at Area of 
Concern (AOC) E, located at the former Naval Ammunitions Support Detachment (NASD), Vieques, Puerto Rico 
(Figure ES-1). This FS is focused, because the groundwater pilot study results have demonstrated that In-situ 
Chemical Oxidation (ISCO) is an applicable technology capable of addressing groundwater contaminants above 
acceptable levels at AOC E; a technology screening was presented to solely satisfy the requirements of the 
technology screening process in accordance with the EPA RI/FS Guidance (EPA, 1988). The alternatives evaluated in 
the FS were developed based on the demonstrated success of ISCO technology. 

AOC E is the site of a former 500-gallon underground storage tank (UST). In 1996, UST (along with some 
contaminated soil) was removed and replaced with a 500-gallon aboveground storage tank (AST) that, in turn, was 
removed in 2001. AOC E occupies less than about a tenth of an acre. The property that contains AOC E was 
transferred from the Navy to the Municipality of Vieques (MOV) in April 2001. Figure ES-2 shows the AOC E site 
layout map, including monitoring well locations. 

Figure ES-3 shows a conceptual model (CSM) of AOC E prior to the UST/soil removal and subsequent pilot studies. As 
demonstrated in the CSM, the UST that was used to store waste oil from vehicle maintenance operations leaked over 
time, resulting in petroleum-related contaminant migration through the soil and into groundwater. However, 
because of the relatively tight characteristics of the water-bearing unit at AOC E, groundwater flows at a low velocity 
(about 1 foot/year), which resulted in a much localized area of groundwater contamination.  

On March 14, 2005, Vieques was placed on the National Priority List (NPL), which required subsequent 
environmental restoration activities for Navy Installation Restoration (IR) sites on Vieques be conducted under the 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) unless and until removed from 
CERCLA authority. 

The Final Remedial Investigation (RI) Report for AOC E was issued in July 2008 (CH2M HILL, 2008a). The human health 
risk assessment (HHRA) contained in the RI Report and additional post RI-sampling in July 2008 identified 6 Chemicals 
of Concern (COCs) in groundwater: 1,2-dichloroethane (1,2-DCA), benzene, methyl tert butyl ether (MTBE), xylenes, 
2-methylnaphthalene and naphthalene. No unacceptable risks were identified for ecological receptors at AOC E. In 
addition, no unacceptable human health risks were identified for AOC E soil. 

The Remedial Action Objective (RAO) for AOC E groundwater is to prevent exposure to COCs in groundwater at 
concentrations that pose a potentially unacceptable human health risk until the COC concentrations reach the 
drinking water standard or, in the absence of a drinking water standard, an acceptable risk level (i.e., cumulative 
risk level for the carcinogenic COCs of 1 x 10-4 to 1 x 10-6; Hazard Index [HI] of individual non-carcinogenic COCs 
not greater than 1). 

Due to the relatively small footprint of the impacted groundwater, a groundwater pilot study was implemented 
between January 2010 and December 2011 that treated the entire area of contamination. The pilot study consisted 
of denitrification-based bioremediation (DBB) for unsaturated soil to address potential soil-to-groundwater leaching, 
and in situ chemical oxidation (ISCO) for groundwater remediation. Post-DBB injection soil samples collected in 
November 2011 indicated that soil-to-groundwater leaching is not a concern. The ISCO pilot test, covering the entire 
impacted area, has shown ISCO to be effective in reducing the concentrations of site COCs in groundwater to 
acceptable levels. However, the presence of elevated residual persulfate concentrations hinders the ability to 
monitor for potential rebound of COCs (Figure ES-4). Therefore, the Navy, United States Environmental Protection 
Agency (USEPA), and Puerto Rico Environmental Quality Board (PREQB) concurred that the pilot study had generally 
satisfied its objectives and that the site should proceed to an FS to address the residual persulfate and potential for 
contaminant rebound.  

Two rounds of ISCO injections (March and June 2010) using alkaline-activated sodium persulfate during the pilot 
study decreased COC concentrations in groundwater to below the pilot study preliminary remediation goals (pilot 
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study PRGs). Elevated persulfate concentrations (with respect to natural conditions) remain in the groundwater, 
but the persulfate is likely to naturally attenuate within 2 to 3 years, based on persulfate concentration trends 
observed during the pilot study.  

The primary purpose of the Focused FS is to evaluate performance-based groundwater monitoring of the post-
ISCO groundwater conditions to ensure COCs do not rebound to concentrations above cleanup levels as residual 
persulfate levels decline. The Focused FS also includes evaluating contingency ISCO injections (if necessary) to: (1) 
accelerate persulfate attenuation, and (2) reduce COC concentrations below the remediation goals (RGs) if 
rebound is observed. 

The following remedial alternatives were developed to meet the RAO:  

 Alternative 1—No Action 

 Alternative 2—Groundwater Monitoring and Institutional Controls (ICs) 

 Contingency Plan 1 (CP-1) – ISCO Injection Using Catalyzed Hydrogen Peroxide Propagations (CHP) 

 Contingency Plan 2 (CP-2) – ISCO Injection Using Persulfate 

Each remedial alternative was evaluated against seven feasibility evaluation criteria, as defined in the National 
Contingency Plan (NCP). The net present value (NPV) costs for Alternatives 1 and 2 and the contingencies for 
Alternative 2 are presented in the Table ES-1. 

Alternative 1- No Action is neither protective of human health and environment nor compliant with applicable or 
relevant and appropriate requirements (ARARs). Based on the evaluation against seven NCP criteria, Alternative 2 
– Groundwater Monitoring and ICs, including contingencies (Figure ES-5), is protective of the human health and 
environment and compliant with ARARs.  
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Resumen Ejecutivo 
Este Informe del Estudio de Factibilidad Enfocado (FS por sus siglas en inglés) presenta el proceso de evaluación de 
las alternativas de remediación del agua subterránea en el Área de Preocupación (AOC por sus siglas en inglés) E, que 
se ubica en el Antiguo Destacamento de Apoyo de Municiones Navales (NASD por sus siglas en inglés), Vieques, 
Puerto Rico (Figura ES-1). Este es un FS enfocado porque los resultados del estudio piloto del agua subterránea han 
demostrado que la Oxidación Química In-Situ (ISCO por sus siglas en inglés) es una tecnología aplicable capaz de 
atender los contaminantes del agua subterránea que se encuentran sobre los niveles aceptables en AOC E; se 
presenta sólo una tecnología ya que por sí sola satisface los requisitos del proceso de evaluación de alternativas de 
acuerdo con la Guía de la EPA para RI/FS (EPA, 1988). Las alternativas evaluadas en el FS fueron desarrolladas en 
base al éxito demostrado de la tecnología ISCO.  

AOC E es el sitio donde se ubicaba un antiguo tanque soterrado de almacenamiento de 500-galones (UST por sus 
siglas en inglés). En 1996 el UST (y algo de suelo contaminado) fue removido y reemplazado con un tanque sobre la 
superficie (AST por sus siglas en inglés) de 500-galones, el cual fue removido en el 2001. AOC E ocupa más o menos 
una décima parte de un acre. En abril de 2011, la Marina transfirió al Municipio de Vieques (MOV por sus siglas en 
inglés) la propiedad en la que se encuentra AOC E. La Figura ES-2 muestra el mapa del sitio AOC E, incluyendo la 
ubicación de los pozos de monitoreo. 

La Figura ES-3 muestra el modelo conceptual (CSM por sus siglas en inglés) de AOC E antes de la remoción del 
UST/suelo y de los estudios pilotos subsecuentes. Como se demuestra en el CSM, el UST que fue usado para 
almacenar aceite usado de las operaciones de manteniendo de vehículos con el tiempo presentó filtraciones, lo que 
produjo la migración de contaminantes relacionados a petróleo del suelo hacia el agua subterránea. Sin embargo, 
debido a la formación estrecha de la unidad de agua en AOC E, el agua subterránea fluye a baja velocidad (más o 
menos 1 pie/año), por lo que la contaminación en el agua subterránea se encuentra en un área bastante localizada.  

El 14 de marzo de 2005, Vieques fue añadida a la Lista de Prioridades Nacionales (NPL por sus siglas en inglés), lo cual 
requiere que las actividades subsecuentes de restauración ambiental para los sitios dentro del Programa de 
Restauración de la Marina (IR) en Vieques se lleven a cabo siguiendo la Ley de Respuesta Ambiental, Compensación y 
Responsabilidad Ambiental (CERCLA por sus siglas en inglés) a menos que, y hasta que, Vieques ya no se rija bajo la 
autoridad de CERCLA.  

El Informe Final de la Investigación para la Remediación (RI por sus siglas en inglés) para AOC E fue emitido en julio 
de 2008 (CH2M HILL, 2008a). La evaluación de riesgos a la salud humana (HHRA por sus siglas en inglés) que se 
encuentra en el Informe RI y el muestreo adicional que se llevó a cabo en julio de 2008, después de la investigación 
RI, identificó seis (6) Sustancias Químicas de Preocupación (COCs por sus siglas en inglés) en el agua subterránea: 1,2-
dichloroetano (1,2-DCA), benceno, metil tert butil eter (MTBE), xilenos, 2-metilnaftaleno y naftaleno. No se 
identificaron riesgos para receptores ecológicos en AOC E.  Tampoco se identificaron riesgos no aceptables para la 
salud humana en los suelos de AOC E. 

El Objetivo de la Acción de Remediación (RAO por sus siglas en ingles) para AOC E es prevenir la exposición a los 
COCs que se encuentran en el agua subterránea en concentraciones que presenten un riesgo potencialmente 
inaceptable a la salud humana hasta que estas concentraciones se reduzcan y alcancen los estándares de agua 
potable, o de no existir estándares establecidos para agua potable, hasta que las concentraciones de los COCs 
lleguen a un nivel de riesgo aceptable (es decir, el nivel de riesgo acumulado de los COCs cancerígenos de 1 x 10-4 
a 1 x 10-6; Riesgo de Peligro [HI por sus siglas en inglés) de COCs cancerígenos individuales no mayor que 1). 

Debido al espacio relativamente pequeño del agua subterránea afectada, entre enero de 2010 a diciembre de 2011 
se implementó un estudio piloto en el agua subterránea que trató toda el área contaminada. El estudio piloto 
consistió en una bio-remediación basada en una desnitrificación (DBB por sus siglas en inglés) para los suelos no 
saturados para atender el potencial de lixiviación del suelo hacia el agua subterránea, y una oxidación química (ISCO) 
para remediar el agua subterránea. Las muestras de suelo que se obtuvieron después de la inyección de DBB en 



FOCUSED FEASIBILITY STUDY REPORT AREA OF CONCERN (AOC) E 

NOTE: THIS SUMMARY IS PRESENTED IN ENGLISH AND SPANISH FOR THE CONVENIENCE OF THE READER.  EVERY EFFORT HAS BEEN MADE FOR THE TRANSLATIONS TO BE AS 
ACCURATE AS REASONABLY POSSIBLE.  HOWEVER, READERS SHOULD BE AWARE THAT THE ENGLISH VERSION OF THE TEXT IS THE OFFICIAL VERSION. 
NOTA: ESTE RESUMEN SE PRESENTA EN INGLÉS Y EN ESPAÑOL PARA LA CONVENIENCIA DEL LECTOR.  SE HAN HECHO TODOS LOS ESFUERZOS PARA QUE LA TRADUCCIÓN SEA 
PRECISA EN LO MÁS RAZONABLEMENTE POSIBLE.  SIN EMBARGO, LOS LECTORES DEBEN ESTAR AL TANTO QUE EL TEXTO EN INGLÉS ES LA VERSIÓN OFICIAL. 
 
RE-II ES092211083434TPA 

noviembre de 2011, indicaron que no existe preocupación de lixiviación del suelo hacia el agua subterránea. La 
prueba piloto ISCO, que cubrió toda el área afectada, demostró que la tecnología ISCO es efectiva para reducir las 
concentraciones de los COCs en el agua subterránea del sitio a niveles aceptables. Sin embargo, la presencia de 
concentraciones elevadas de persulfato residual dificulta la habilidad de monitorear posibles rebotes de los COCs 
(Figura ES-4). Por lo que, la Marina, la Agencia de Protección Ambiental de los EE.UU. (USEPA por sus siglas en inglés) 
y la Junta de Calidad Ambiental de Puerto Rico (JCA) acordaron que el estudio piloto en general ha satisfecho sus 
objetivos y que el sitio deber proceder a un FS para atender el persulfato residual y la posibilidad de rebotes de la 
contaminación.  

Durante el estudio piloto se llevaron a cabo dos rondas de inyecciones de ISCO (marzo y junio 2010) usando 
persulfato de sodio alcalino activado que disminuyeron las concentraciones de COCs en el agua subterránea por 
debajo de los objetivos de remediación preliminares del estudio piloto (PRGs por sus siglas en inglés). 
Concentraciones elevadas de persulfato (en relación a las condiciones naturales) aún permanecen en el agua 
subterránea, aunque en base a las tendencias de las concentraciones de persulfato que se observaron durante la 
prueba piloto, se estima que el persulfato probablemente se atenuará naturalmente dentro de 2 a 3 años. 

El objetivo principal de FS Enfocado es evaluar las condiciones del agua subterránea posteriores a las inyecciones 
ISCO para asegurar que los COCs no reboten a concentraciones sobre los niveles de limpieza al mismo tiempo que 
los niveles de persulfato disminuyan. El FS Enfocado también incluye la evaluación de inyecciones ISCO 
contingentes (de ser necesario) para: (1) acelerar la atenuación del persulfato, y (2) reducir las concentraciones de 
COCs por debajo de los objetivos de remediación (RGs por sus siglas en inglés) si es que se observa un rebote.  

Se desarrollaron las siguientes alternativas para alcanzar los RAOs:  

 Alternativa 1—No Acción 

 Alternativa 2—Monitoreo del Agua Subterránea y Controles Institucionales (ICs por sus siglas  en inglés) 

 Plan de Contingencia 1 (CP-1) – Inyección ISCO Usando Propagaciones de Peróxido de Hidrógeno 
Catalizado (CHP por sus siglas en inglés) 

 Plan de Contingencia 2 (CP-2) – Inyección ISCO Usando Persulfato 

Se evaluó cada alternativa de remediación comparándolas con siete criterios de factibilidad, tal y como se define en 
el Plan de Contingencia Nacional (NCP por sus siglas en inglés). El valor neto actual (NPV por sus siglas en inglés) de 
los costos de las Alternativas 1 y 2 y las contingencias de la Alternativa 2 se presentan en la Tabla ES-1. 

Alternativa 1- La Alternativa de No Acción no protege a la salud humana y tampoco cumple con los requisitos 
aplicables o relevantes (ARARs por sus siglas en inglés). En base a la evaluación contra los siete criterios NCP, la 
Alternativa 2 – Monitoreo de Agua Subterránea con ICs, incluyendo contingencias (Figura ES-5), protege a la salud 
humana y al ambiente, a la vez que cumple con los ARARs. 
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TABLE ES‐1 
Summary of Cost Estimates for Remedial Alternatives 
AOC E Focused Feasibility Study Report 
Former NASD, Vieques, Puerto Rico 

Alternatives  Alternative 1  Alternative 2 

Description  (No Action) 

30 years 

(Groundwater 
Monitoring and ICs) 

6 years 

With Contingency Plan CP‐1 (Groundwater 
Monitoring, ICs, and CHP Injection) 

9 years 

With Contingency Plan CP‐2 (Groundwater 
Monitoring, ICs,  and Persulfate Injection) 

9 years 

Groundwater 
Monitoring 

CHP Injection  Groundwater 
Monitoring 

Persulfate Injection 

Total Capital Cost  $0  $66,000  $66,000  $126,000  $66,000  $117,000 

Total O&M & Periodic Cost 
(NPV) 

$109,000  $194,000  $194,000  $87,000  $194,000  $77,000 

Total Project Cost (NPV in 
2012$) 

$109,000  $260,000  $473,000  $454,000 

Note: NPV is based on discount rate of 4% 
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AOC E

Baseline Prior to 2nd Injection Post 2nd Injection Post 2nd Injection Post 2nd Injection

Date 3/17/2010 6/21/2010 1/27/2011 5/18/2011 12/7/2011
Benzene (ug/L) 6.4 NA 40 <0.08 NA

Naphthalene (ug/L) 6.6 NA <0.08 NA
Residual Persulfate (mg/L) 0 >70 5,000 4,200 504

190

Baseline Prior to 2nd Injection Post 2nd Injection Post 2nd Injection Post 2nd Injection

Date 3/17/2010 6/21/2010 1/27/2011 5/18/2011 12/7/2011
Benzene (ug/L) 4.5 J NA <0.08 <0.08 NA

Naphthalene (ug/L) 13 NA 14.8 <0.08 NA
Residual Persulfate (mg/L) 0 >70 7,000 7,000 5,040

Baseline Prior to 2nd Injection Post 2nd Injection Post 2nd Injection Post 2nd Injection

Date 3/16/2010 6/21/2010 1/27/2011 5/18/2011 12/7/2011
Benzene (ug/L) <5 NA NA NA NA

Naphthalene (ug/L) <1 NA NA NA NA
Residual Persulfate (mg/L) 0 >70 35,000 21,000 10,750

Parameters Limits Basis
Benzene (ug/L) 5 PRG
Naphthalene (ug/L) 6.1 PRG
Residual Persulfate (mg/L) 500 Threshold

Notes:
Bolded and highlighted v alues ex ceed the limits (PRG or recommended threshold).
Persulfate below 500 mg/L is considered essentially non-reactive
NA= Not  Analy zed
1st Pesulfate Injection (200 g/L; approximately 2,000 gallons) occurred in March 2010
2nd Persulfate Injection (180 g/L; approximately 1,000 gallons) occurred in June 2010
Residual concentrations w ere based on CHEMetrics field test kit results

Baseline Prior to 2nd Injection Post 2nd Injection Post 2nd Injection Post 2nd Injection

Date 3/17/2010 6/21/2010 1/27/2011 5/18/2011 12/7/2011
Benzene (ug/L) <5 NA <0.08 NA NA

Naphthalene (ug/L) <1 NA 590 NA NA
Residual Persulfate (mg/L) 0.07 NA 15,000 21,000 4,200
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FIGURE ES-5
Alternative 2 - Groundwater Monitoring and ICs
AOC E Focused Feasibility Study Report
Vieques, Puerto Rico

Notes:
1. Annual monitoring of up to four monitoring wells 

(MW-01, MW-04, and MW-05; one downgradient well) 
for pH and persulfate (estimated for 3 years) until 
persulfate concentrations naturally attenuate to 
500 mg/L or less. 

2.  Annual performance sampling of 8 site wells (MW-01 
through MW-08) for 3 years after persulfate 
concentrations are at or below 500 mg/L. 

3.  Refer to Contingency Plans to address residual 
persulfate and potential COC rebound.

4.  Maintain Institutional control (deed notation) that 
restricts groundwater use until the RAO is met.



 

ES092211083434TPA III 

Contents 
Section Page 

Executive Summary ....................................................................................................................................... ES-i 
Resumen Ejecutivo ....................................................................................................................................... RE-i 
Acronyms and Abbreviations ........................................................................................................................... vii 

1 Introduction ...................................................................................................................................... 1-1 
1.1 Objectives and Approach ................................................................................................................. 1-1 
1.2 Report Organization ........................................................................................................................ 1-2 

2 Site Characterization Summary .......................................................................................................... 2-1 
2.1 Site Background and History............................................................................................................ 2-1 
2.2 Previous Investigations and Pilot Studies ........................................................................................ 2-1 
2.3 Physical Characteristics .................................................................................................................... 2-2 
2.4 Nature and Extent of Contamination .............................................................................................. 2-3 

3 Soil/Groundwater Pilot Study Summary............................................................................................. 3-1 
3.1 DBB Soil Pilot Study Summary ......................................................................................................... 3-1 
3.2 ISCO Groundwater Pilot Study Summary ........................................................................................ 3-2 

4 Remedial Action Objective and Approach .......................................................................................... 4-1 
4.1 Applicable or Relevant and Appropriate Requirements .................................................................. 4-1 
4.2 Remedial Action Objective .............................................................................................................. 4-2 
4.3 Contaminants of Concern ................................................................................................................ 4-2 
4.4 Preliminary Remedial Goals ............................................................................................................. 4-2 
4.5 General Response Actions ............................................................................................................... 4-3 
4.6 Screening of Remedial Technologies ............................................................................................... 4-4 
4.7 Sustainability .................................................................................................................................... 4-4 

5 Development of Remedial Alternatives .............................................................................................. 5-1 
5.1 Alternative 1 – No Action ................................................................................................................ 5-1 
5.2 Alternative 2 – Groundwater Monitoring and Institutional Controls .............................................. 5-1 

5.2.1 Contingency Plans ............................................................................................................... 5-2 

6 Detailed Analysis of Remedial Alternatives ........................................................................................ 6-1 
6.1 Evaluation Criteria ........................................................................................................................... 6-1 

6.1.1 Threshold Criteria ............................................................................................................... 6-1 
6.1.2 Balancing Criteria ................................................................................................................ 6-1 
6.1.3 Modifying Criteria ............................................................................................................... 6-3 

6.2 Detailed Evaluation of Remedial Alternatives ................................................................................. 6-3 
6.2.1 Assessment of Alternative 1 ............................................................................................... 6-3 
6.2.2 Assessment of Alternative 2 ............................................................................................... 6-4 

6.3 Comparative Analysis of Alternatives .............................................................................................. 6-5 
6.3.1 Overall Protection of Human Health and the Environment ............................................... 6-5 
6.3.2 Compliance with ARARs ...................................................................................................... 6-5 
6.3.3 Long-Term Effectiveness and Permanence ........................................................................ 6-5 
6.3.4 Reduction of Toxicity, Mobility, and Volume through Treatment ..................................... 6-5 
6.3.5 Short-Term Effectiveness ................................................................................................... 6-6 
6.3.6 Implementability ................................................................................................................ 6-6 
6.3.7 Cost ..................................................................................................................................... 6-6 

7 References ........................................................................................................................................ 7-1 



FOCUSED FEASIBILITY STUDY REPORT AREA OF CONCERN (AOC) E 

IV ES092211083434TPA 

 

List of Tables (provided at the end of each section) 

ES-1 Summary of Cost Estimates for Remedial Alternatives 
 

2-1 Summary of Human Health Risk Assessment (HHRA) 
2-2 Summary of Groundwater Chemicals of Concern (COCs) 
 

3-1 Pilot Study Preliminary Remedial Goals 
 
4-1(a)  Federal Chemical-Specific ARARs 
4-1(b)  Puerto Rico Chemical-Specific ARARs 
4-1(c) Federal Location-Specific ARARs 
4-1(d) Puerto Rico Location-Specific ARARs 
4-1(e) Federal Action-Specific ARARs 
4-1(f) Puerto Rico Action-Specific ARARs 
4-2 FS Preliminary Remedial Goals  
4-3 Technology Screening Summary 

5-1 Persulfate First-Order Decay Rate Constants 

6-1 Detailed Evaluation of Remedial Alternatives  
6-2 Summary of Cost Estimates for Remedial Alternatives 
 

List of Figures (provided at the end of each section) 

ES-1 Site Map 
ES-2 Site Layout Map 
ES-3 Pre-Pilot Study Conceptual Site Model 
ES-4 ISCO Pilot Study - Benzene, Naphthalene, and Residual Persulfate Concentrations 
ES-5 Alternative 2 – Groundwater Monitoring and ICs 
 

1-1 Site Location Map 
1-2 Site Layout Map 
 

2-1 Pre-Pilot Study Conceptual Site Model 
2-2 Geologic Cross Section 
2-3 Potentiometric Map - March 15, 2010 
2-4 Groundwater COC Concentrations (Prior to Pilot Study) 
2-5 Human Health Conceptual Model 
 

3-1 Pilot Study DBB Injection Points and ISCO Treatment Wells 
3-2 Soil SPLP Concentrations (Baseline and Post-DBB Injection)  
3-3 ISCO Pilot Study - Benzene, Naphthalene, and Residual Persulfate Concentrations  
3-4 Groundwater COC Trends: Naphthalene 
3-5 Groundwater COC Trends: Benzene 
3-6 Groundwater Persulfate Trends 
 

5-1 Alternative 2 – Groundwater Monitoring and ICs 
 

 

  



CONTENTS 

ES092211083434TPA V 

List of Appendixes (provided on separate CD) 

A Summary of Soil Data for DBB Soil Pilot Study  

B ISCO Groundwater Pilot Study Technical Memorandum  

C Data Validation Reports 

D Cost Estimate for Alternatives 

E Sustainability Analysis Summary 

F Technology Screening Summary 

G Final Response to USEPA and PREQB Comments 

 



 

ES092211083434TPA VII 

Acronyms and Abbreviations 
1,2-DCA 1,2-dichloroethane 

µg/kg micrograms per kilogram 
µg/L  micrograms per liter 

AOC Area of Concern 
ARARs applicable or relevant and appropriate requirements 
AST Aboveground Storage Tank 

bgs below ground surface 
BTU  British Thermal Unit 

CERCLA Comprehensive Environmental Response, Compensation and Liability Act 
CD-ROM compact disk read-only memory 
CFR Code of Federal Regulations 
CH4 methane 
CHP  Catalyzed Hydrogen Peroxide Propagations 
CLEAN Comprehensive Long-term Environmental Action—Navy 
cm/s  centimeter per second 
CO2e  carbon dioxide equivalents  
CO2  carbon dioxide 
COC chemical of concern 
CP Contingency Plan 
CSM  conceptual site model 

DBB Denitrification-based bioremediation 
DoD Department of Defense 
DOI  Department of the Interior  

EISB Enhanced In-situ Bioremediation 
ELCR  excess lifetime cancer risk  
ERA ecological risk assessment 
ERP  Environmental Restoration Program 

FFA Federal Facilities Agreement 
FS Feasibility Study 
ft bgs  feet below ground surface 

GHG Greenhouse gas 
gpm  gallons per minute  

HHRA Human Health Risk Assessment  
HI Hazard Index 
H2O2  hydrogen peroxide 

ICs institutional controls 
IP injection points 
ISCO in-situ chemical oxidation 
IR  Installation Restoration 

MCL maximum contaminant level 
mg/kg milligrams per kilogram 
mg/L milligrams per liter 
MOV Municipality of Vieques 



FOCUSED FEASIBILITY STUDY REPORT AREA OF CONCERN (AOC) E 

VIII ES092211083434TPA 

MPE multiphase extraction 
MW Monitoring Well 
MTBE  methyl tert butyl ether 

NAPL  non-aqueous phase liquid 
NASD Naval Ammunitions Support Detachment  
NAVFAC Naval Facilities Engineering Command 
Navy US Department of Navy 
NCP National Oil and Hazardous Substances Pollution Contingency Plan 
N2O  nitrous oxide  
NOx  oxides of nitrogen 
NPL National Priorities List 
NPV  net present value  

O&M operation and maintenance 
ORIN   ORIN Remediation Technologies, LLC 

PA Preliminary Assessment 
PA/SI Preliminary Assessment/Site Inspection 
PALs Project Action Limits 
PDF portable document format 
PM  particulate matter 
PP Proposed Plan 
PREQB Puerto Rico Environmental Quality Board 
PRWQS  Puerto Rico Water Quality Standards 
PRGs Preliminary Remedial Goals 
PVC  polyvinyl chloride 

RA Remedial Action 
RAOs Remedial Action Objectives  
RCRA Resource Conservation and Recovery Act  
RD Remedial Design 
ROD Record of Decision 
RI Remedial Investigation 
RSL  Regional Screening Level 

SAP Sampling and Analysis Plan 
SARA  Superfund Amendments and Reauthorization Act 
SI Site Investigation 
SOx  sulfur oxides 
SPLPs Synthetic Precipitation Leaching Procedure 
SSL soil screening level 
SVOC  semivolatile organic compound 

TBC to be considered 
TMV toxicity, mobility, and volume 
TOC total organic carbon 
TPH  total petroleum hydrocarbon 

US  United States 
USEPA United States Environmental Protection Agency 
USFWS United States Fish and Wildlife Service 
UST  Underground Storage Tank  

VOC  volatile organic compound 



 

ES092211083434TPA 1-1 

SECTION 1 

Introduction 
This Focused Feasibility Study (FS) report presents an evaluation of groundwater remedial alternatives for Area of 
Concern (AOC) E, located at the former Naval Ammunitions Support Detachment (NASD) in the western portion of 
Vieques, Puerto Rico (Figure 1-1). This FS is focused because the groundwater pilot study results have demonstrated 
that In-situ Chemical Oxidation (ISCO) is an applicable technology capable of addressing groundwater contaminants 
above acceptable levels at AOC E.  A technology screening was presented to solely satisfy the requirements of the 
technology screening process in accordance with the EPA RI/FS Guidance (EPA, 1988). The alternatives evaluated in 
the FS were developed based on the demonstrated ISCO technology.  

AOC E is less than a tenth of an acre in size and is located within the main operational area (i.e., Public Works 
facility) of the former NASD. The primary source of contamination at the site was a former 500-gallon 
underground storage tank (UST) used between about 1970 and 1996 to store used oil from vehicle maintenance 
activities on the Building 2016 vehicle service platform (Figure 1-2).  

This Focused FS was prepared under the United States (U.S.) Department of the Navy (Navy), Naval Facilities 
Engineering Command (NAVFAC), Atlantic Division, Comprehensive Long-Term Environmental Action - Navy 
(CLEAN) Contract N62470-08-D-1000, Contract Task Order (CTO) 111, for submittal to the Navy, United States 
Environmental Protection Agency (USEPA) Region 2, and the Commonwealth of Puerto Rico Environmental 
Quality Board (PREQB). The Navy, USEPA, and PREQB work jointly as the former NASD Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) Environmental Restoration Program (ERP) 
Team. The United States Fish and Wildlife Service (USFWS) is also a member of the ERP Team for sites located on 
former Navy property that is currently administrated by the Department of Interior (DOI). AOC E is not located on 
DOI property; it is located on property owned by the Municipality of Vieques (MOV). 

The Focused FS was developed in accordance with the CERCLA 1980 requirements, as amended by the Superfund 
Amendments and Reauthorization Act (SARA) of 1986 and implemented by the National Oil and Hazardous 
Substances Pollution Contingency Plan (NCP) and USEPA’s FS guidance (1998). Consistent with the CERCLA 
process, this Focused FS will support the selection of a preferred remedy. Subsequent to the selection of the 
remedy, the Proposed Plan (PP), which documents the Navy’s and USEPA’s preferred remedy, will be prepared 
and provided for public comment. Following consideration of public comments, the selected remedy will be 
documented in the Record of Decision (ROD) for AOC E.  

1.1 Objectives and Approach 
The Remedial Investigation (RI) conducted at AOC E evaluated the nature and extent of contamination and 
potential risks to human health and the environment (CH2M HILL, 2008a). Although contaminants were present in 
both soil and groundwater at the site, only localized groundwater contamination was found to pose an 
unacceptable risk (under the potable use scenario) to hypothetical future residents. The RI identified five 
groundwater chemicals of concern (COCs) comprising 1,2-dichloroethane (1,2-DCA), 2-methylnaphthalene, 
methyl-tert-butyl ether (MTBE), naphthalene, and xylenes. Additional groundwater samples collected and 
analyzed in July 2008 indicated the COC concentrations had generally declined. However, the benzene 
concentration exceeded its Federal Maximum Contaminant Level (MCL) in July 2008; therefore, benzene was 
added to the site COC list. 

In addition to identifying groundwater COCs, the RI identified a localized area of free-phase product accumulation 
in groundwater around the former UST. A multi-phase extraction (MPE) pilot study was conducted during the RI 
to assess the effectiveness of this technology on mitigating the free-phase product. While product removal efforts 
were largely successful at removing free-phase product from the subsurface, due to the localized occurrence of 
groundwater COCs above anticipated cleanup levels, a second pilot study was implemented between January 
2010 and October 2011 at AOC E. The second pilot study consisted of Denitrification-based Bioremediation (DBB) 
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for unsaturated soil to address potential soil-to-groundwater COC leaching and In-Situ Chemical Oxidation (ISCO) 
to address groundwater contamination.  

As detailed in Section 3, post-DBB injection soil samples collected in November 2011 indicated that soil to 
groundwater leaching is not a concern. Additionally, the ISCO pilot test has shown ISCO to be effective in reducing 
the concentrations of site COCs in groundwater to below cleanup levels. However, the presence of elevated 
residual persulfate concentrations hinders the ability to monitor for potential rebound of COCs.  

Based on the above information, this Focused FS was completed to evaluate performance-based groundwater 
monitoring of the post-ISCO groundwater conditions to ensure COCs do not rebound to concentrations above 
cleanup levels as residual persulfate levels decline. In the event that elevated residual persulfate concentrations 
persist and/or COC rebound above cleanup levels is observed during performance-based monitoring, two 
contingencies were also evaluated: (1) ISCO Injection Using Catalyzed Hydrogen Peroxide Propagations (CHP) to 
address persistent residual persulfate and (2) ISCO Injection Using Persulfate to address COC rebound above 
cleanup levels.  

The specific objectives of the Focused FS are: 

 Identify applicable or relevant and appropriate requirements (ARARs) and to-be-considered (TBC) criteria that 
may affect the groundwater remedy selection for AOC E.  

 Develop remedial action objectives (RAOs). 

 Develop and evaluate groundwater remedial alternatives to ensure unacceptable risks to potential receptors 
from exposure to groundwater at AOC E are mitigated. 

Pursuant to USEPA FS guidance (1988), the remedial alternatives were evaluated according to their ability to meet 
the following seven NCP criteria: 

 Overall protection of human health and the environment 

 Compliance with ARARs 

 Long-term effectiveness and permanence 

 Reduction of toxicity, mobility, or volume 

 Short-term effectiveness 

 Implementability 

 Cost 

Two other NCP criteria (State/Commonwealth acceptance and community acceptance) will be evaluated during 
the preparation of the PP and public comment process. The information presented herein will be used by the ERP 
Team to propose a remedial alternative that complies with the requirements of CERCLA and the NCP.  

1.2 Report Organization  
The Focused FS Report is organized as follows: 

Section 1 – Introduction, presents the objectives and approach of the Focused FS and organization of the Focused 
FS Report.  

Section 2 – Site Characterization Summary, presents the site background, site history, major findings of the RI, 
and updated nature and extent of contamination, contaminant fate and transport, and baseline risk assessment. 

Section 3 – Soil/Groundwater Pilot Study Summary, presents a summary of the groundwater and soil pilot 
studies at AOC E. 

Section 4 – Remedial Action Objectives and Approach, identifies applicable technologies and presents the RAOs, 
ARARs, preliminary remediation goals (PRGs), and general response actions. 
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Section 5 – Development of Remedial Alternatives, describes the two remedial alternatives and the two 
contingencies associated with the second alternative in more detail.  

Section 6 – Detailed Analysis of Remedial Alternatives, presents an individual and comparative analysis of two 
alternatives with the contingencies. 

Section 7 – References, cites references used in this Focused FS. 

Tables and figures are provided at the end of each respective section. Appendices are provided electronically in 
portable document format (PDF) on a compact disk read-only memory (CD-ROM).  
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SECTION 2 

Site Characterization Summary 
This section presents a general summary of the previous environmental investigations, the site conceptual model, 
updated nature and extent of contamination, and potential human health and ecological risks at AOC E. More 
detailed information is provided in the following documents:  

 Final Remedial Investigation Report, Area of Concern (AOC) E, Former Naval Ammunition Support 
Detachment, Vieques, Puerto Rico (CH2M HILL, 2008a; Referred as “RI Report”).  

 Final In-Situ Remediation Pilot Studies (AOC E and AOC I Sites) Sampling and Analysis Plan, Former Naval 
Ammunition Support Detachment, Vieques, Puerto Rico. (CH2M HILL, 2010), hereafter referred to as “Pilot 
Study SAP”. 

This section does not repeat the detailed information already presented in the RI Report, and Pilot Study SAP, but 
instead summarizes relevant site background information and updated nature and extent of contamination to 
support the FS evaluation. Additions and modifications to information presented in the RI Report and Pilot Study 
SAP are based on data collected during the soil and groundwater pilot study. 

Figure 2-1 presents a graphical representation of the pre-UST removal and pre-pilot study (groundwater and soil) 
conceptual site model for AOC E and supports the discussion in this section. 

2.1 Site Background and History 
Vieques Island is approximately 7 miles southeast of the eastern tip of the main island of Puerto Rico. Vieques is 
the largest island in the Commonwealth of Puerto Rico, encompassing 33,088 acres. The Navy purchased large 
portions of Vieques in the early 1940s to conduct activities related to military training. Site operations within the 
former NASD consisted mainly of ammunition loading and storage, vehicle and facility maintenance, and some 
training. The Navy ceased facility-wide operations on the former NASD in April 2001, in accordance with the 
January 30, 2000, Presidential Directive of the Secretary of Defense associated with transfer of lands of the Navy-
owned western portion of Vieques. The land transfer was completed on May 1, 2001, and the Navy has had no 
military presence at the main operational area since. Currently, the Navy’s involvement at the former NASD 
comprises the environmental restoration program.  

The former NASD was placed on the USEPA National Priorities List (NPL) as part of the former Atlantic Fleet 
Weapons Training Area – Vieques on February 11, 2005. The Navy, USEPA Region 2, PREQB, and the DOI entered 
into a Federal Facilities Agreement (FFA) for the former NAD in 2007, as a result of the NPL listing and pursuant to 
CERCLA. The FFA establishes the procedural framework and schedule for implementing the CERCLA response 
actions for Vieques.   

As noted previously, the UST at AOC E was used to store used oil generated from vehicle maintenance activities 
associated with Building 2016 (Figure 1-2). Specifically, oil removed from vehicles on the vehicle service platform 
was drained to the UST via an underground pipe between the platform and the UST. In 1996, the UST was 
removed and replaced with a 500-gallon aboveground storage tank (AST) that, in turn, was removed in 2001.  

The property that contains AOC E was transferred to the MOV in April 2001. Currently, people are not 
continuously present nor reside at or near the site, but MOV Public Works personnel may periodically be present 
for routine grounds maintenance (e.g., mowing).  

2.2 Previous Investigations and Pilot Studies 
A chronological list of previous investigation and remedial activities as well as milestone dates at AOC E is 
summarized below:  
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 UST Removal Report (1996) – Removal of the 500-gallon used oil UST; confirmatory soil samples were 
collected as part of the PREQB UST program as Site 2016. The UST Removal Report indicated contaminated 
soil was found below the UST (Reliable Mechanical, Inc., 1997). 

 Site Characterization of AOC E (1998) - Site characterization included the collection of eight subsurface soil 
samples and the installation and sampling of three monitoring wells (MW-01 through MW-03) (CH2M HILL, 
1999).  

 Environmental Baseline Survey (EBS) (2000) – Documents the environmental conditions of the property in 
support of former Navy land transfer from the Navy to the MOV, DOI, and the Puerto Rico Conservation Trust 
(Program Management Company, 2000). 

 Expanded Preliminary Assessment/Site Investigation (Expanded PA/SI) (2000) –Assessed impacts to site 
groundwater from releases from the former UST, which included the installation and sampling of three 
monitoring wells (MW-04, MW-05, and MW-06) and the sampling of two existing monitoring wells (CH2M 
HILL, 2000).  

 Quitclaim Deed (2001) – Transferred the former NASD land to the MOV, DOI, and the Puerto Rico 
Conservation Trust (Department of the Navy, 2001). 

 Initial RI Sampling Event (2002 and 2003) – Based on the recommendations of the Expanded PA/SI, an initial 
RI sampling event was conducted in 2002 and 2003. The RI field work consisted of drilling seven borings from 
which 20 samples were collected to assist in characterizing the horizontal and vertical extent of soil 
contamination. In addition, two monitoring wells were installed (MW-07 and MW-08) and sampled, additional 
groundwater samples were collected from four existing monitoring wells, and in-situ hydraulic conductivity 
tests were performed (CH2M HILL, 2004).  

 Multiphase Extraction (MPE) Pilot Study (2002) – A MPE pilot study was conducted to provide quantitative 
performance, cost, and design information to help evaluate the effectiveness of this technology in mitigating 
the free phase hydrocarbon product accumulation. The MPE system recovered groundwater at an average 
rate of approximately 0.216 gallons per minute (gpm) over the study period. A total of approximately 11,000 
gallons of emulsified free product and groundwater were recovered (CH2M HILL, 2004).  

 Supplemental RI (2004 and 2005) – Supplemental data were collected including another round of 
groundwater samples from all eight monitoring wells in 2004 and surface soil samples from seven locations, 
subsurface soil samples from four locations, and groundwater samples from six existing monitoring wells in 
2005 (CH2M HILL, 2008a).  

 Pilot Study (2010 and 2011) – A groundwater ISCO pilot study was conducted in 2010 and 2011, which 
included baseline sampling, two rounds of persulfate ISCO injection, three rounds of residual persulfate field 
measurements, and two rounds of groundwater sampling in January and May 2011 from wells MW-01 and 
MW-05 (and one sample collected from well MW-04 in May 2011) for benzene and naphthalene analysis. In 
addition an unsaturated soil DBB pilot study was conducted in 2010 and 2011, which included baseline 
sampling, injecting calcium nitrate, and collecting post-injection soil samples (CH2M HILL, 2008b; CH2M HILL, 
2010; and CH2M HILL, 2011).  

2.3 Physical Characteristics 
AOC E is relatively flat with the ground elevation approximately 43 feet (ft) above mean sea level (amsl). The 
vegetative cover is primarily grass, weeds, and scrub brush. Because of the developed and periodically maintained 
conditions of AOC E, the ecological habitat potential in the area is minimal. The site is fenced to discourage 
trespassing.   

Because of the site’s flat nature, stormwater at the site tends to pond rather than run off. To the north of the site, 
a stormwater ditch channels stormwater runoff toward the north of the Public Works access roads. No surface 
water bodies are located at or immediately adjacent to AOC E.  
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The soil at the site is comprised of sandy clay from Quaternary or Holocene alluvium that is interspersed with 
silty/clayey sand. This extends from ground surface to a depth of approximately 35 feet below ground surface 
(bgs) in the vicinity of the former UST. Beneath these deposits lies a clay-rich saprolite weathered in place from 
the underlying granodiorite bedrock. The sandy clay and silty/clayey sand layers are generally above the water 
table, though the lowest sections are submerged at the site’s highest recorded water levels. The top of the 
saprolite varies in depth from approximately 28 feet bgs to about 50 feet bgs (Figure 2-2).  

The depth to groundwater typically ranges from approximately 28 to 43 feet bgs, with seasonal (or drought-
induced) fluctuations up to approximately 15 feet. Groundwater is usually encountered in the saprolite, but 
sometimes in the lowest portion of the unconsolidated, sandy deposits directly above the saprolite. Groundwater 
flows generally to the north-northwest, with an average linear horizontal groundwater velocity estimated at 
approximately 1 ft/year (CH2M HILL, 2008a). Figure 2-3 shows the potentiometric surface map based on a 
representative groundwater level measurement in March 2010. 

2.4 Nature and Extent of Contamination 
The primary source of the petroleum-related contamination was detected in soil at a depth interval of 12 to 16 
feet below ground surface (ft bgs) in the vicinity and underneath the former UST; however, the UST and soil 
contamination from this depth interval was removed during the UST removal in 1996 (CH2M HILL, 2008a). 
Residual subsurface soil contamination was detected beneath the former UST primarily at a depth interval from 
16 to 38 ft bgs (CH2M HILL, 2008a). Free product had been observed in three monitoring wells (MW-01, MW-04, 
and MW-05) in the vicinity of the former UST and associated piping. The majority of the recoverable free product 
was removed during the MPE pilot study in 2002, and subsequent manual bailing in 2005. Free product in-well 
thickness was 0.48 feet in MW-01 and 0.24 feet in MW-05 in May 2002 prior to the MPE pilot study, and no free 
product was measured in MW-01 and MW-05 in August 2002. The initial nature and extent of contamination in 
environmental media were characterized as part of the RI based on the analysis of soil and groundwater data 
(CH2M HILL, 2008a). During the RI characterization, chemical concentrations were compared to risk-based 
screening values for human health and ecological receptors and Puerto Rico UST-based screening values.  

A complete human health risk assessment (HHRA) and an ecological risk assessment (ERA) were included in the RI 
Report (CH2M HILL, 2008a). The complete HHRA, contained in the Appendix N of the RI Report (CH2M HILL, 
2008a), evaluated the soil data collected during the 2002 RI and the 2005 Supplemental RI. Potential current and 
future receptors were evaluated in the HHRA. The only current potential receptor type at AOC E is maintenance 
workers, who may conduct grounds maintenance. As shown in the human health conceptual site model (CSM) for 
potential human receptors (Figure 2-5), future receptors evaluated in the HHRA consisted of future maintenance 
workers, industrial workers, construction workers, recreational users (adult, youth, and child), and residents 
(adult and child). EPA’s target range for excess lifetime cancer risk (ELCR) associated with CERCLA sites is 1-in-
10,000 (1x10-4) to 1-in-1,000,000 (1x10-6). Similarly, the target non-cancer hazard index (HI) is 1 or less. The 
potential risks based on the direct contact exposure pathways to contaminants detected in soil were within the 
USEPA acceptable range and, therefore, no soil COCs requiring remediation from a risk-based perspective were 
identified. Based on the HHRA estimates, unacceptable risks only exist for future residents (adult and child), 
associated with ingestion and dermal contact from potable use of groundwater, and inhalation of bathroom air 
from tap water use. The HHRA identified five site-related groundwater COCs that contributed to the unacceptable 
HHRA estimates: 1,2 DCA, 2-methylnaphthalene, MTBE, naphthalene, and xylenes. Additional groundwater 
samples collected and analyzed in 2008 indicated the COC concentrations had generally declined. However, the 
concentration of benzene was observed above its MCL in monitoring well MW-05; therefore, benzene was added 
to the site COC list. Table 2-1 summarizes the potential receptors and exposure scenarios evaluated in the HHRA 
and presents the resulting risk and hazard estimates and site-related COCs identified for site groundwater. 

The complete ERA, contained in the Appendix O of the RI Report (CH2M HILL, 2008a), concluded that no 
unacceptable risks were identified for ecological receptors at AOC E. 
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The summary of soil and groundwater contamination provided below is based on site conditions just prior to the 
2010/2011 pilot study (i.e., conditions that influenced performing the pilot study). Additional details are discussed 
in Section 3:    

 Soil sampling conducted just before and at the end of the pilot study demonstrated the soil concentrations of 
the groundwater COCs were below levels that likely pose a leaching-to-groundwater concern, which is 
discussed in more detail in Section 3. 

 As of March 2010 and prior to the ISCO pilot study, free product (0.16 ft thick) was detected in only one 
monitoring well (MW-01). Following the implementation of ISCO pilot study in 2010, no residual free product 
has been observed in any of the monitoring wells. Additional details regarding the MPE pilot study are 
provided in Appendix H of the AOC E RI Report (CH2M HILL, 2008a).  

 Prior to implementing the groundwater pilot study, groundwater contamination was localized around three 
monitoring wells (MW-01, MW-04, and MW-05). Due to the small “footprint” of groundwater contamination, 
the pilot study groundwater remedy could be implemented across the entire COC-impacted area, which is 
discussed further in Section 3.  

Table 2-2 lists the groundwater COCs at AOCE, including the maximum concentrations detected in AOC 
groundwater prior to the pilot study. Figure 2-4 presents the distribution of groundwater COCs prior to the ISCO 
pilot study, including the concentrations measured during the pilot study baseline sampling event in 2010.  

 

 



TABLE 2‐1
Summary of Human Health Risk Assessment (HHRA)
AOC E Focused Feasibility Study Report
Former NASD, Vieques, Puerto Rico

Receptor Time Frame Age Group Exposure Media Exposure Pathways COCs Ing Inh Derm Ing Inh Derm

Maintenance Workers Current/Future Adult Surface Soil (0‐2 ft) Ing/Derm/Inh none ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Recreational Users Future Adult/Youth/Child Surface Soil (0‐2 ft) Ing/Derm/Inh none ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Construction Workers Future Adult Total Soil (0‐6 ft) Ing/Derm/Inh none ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Industrial Workers Future Adult Total Soil (0‐6 ft) Ing/Derm/Inh none ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Groundwater Ing/Derm none ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Residents Future Child Soil‡ Ing/Derm/Inh none ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Groundwater† Ing/Derm/Inh 2‐Methylnaphthalene ‐‐ ‐‐ ‐‐ 0.2 NA 0.2

1,2‐DCA ‐‐ ‐‐ ‐‐ 0.008 1.1 0.0004

MTBE ‐‐ ‐‐ ‐‐ NA 0.4 NA

Xylene (total) ‐‐ ‐‐ ‐‐ 0.008 0.5 0.004

Naphthalene ‐‐ ‐‐ ‐‐ 0.03 7 0.02

Adult Soil‡ Ing/Derm/Inh none ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Groundwater Ing/Derm/Inh none ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Adult/Child Aggregate Surface Soil Ing/Derm/Inh none ‐‐ ‐‐ ‐‐ ‐‐ ‐‐ ‐‐

Groundwater† Ing/Derm/Inh 1,2‐DCA 4.E‐06 3E‐07 6.E‐08 ‐‐ ‐‐ ‐‐

Notes:

†Addi onal Groundwater samples collected in 2008 indicated that the concentra on of benzene was above its MCL; therefore, benzene was added to the site COC list.

‡ The higher concentra on of two depths interval (Surface Soil [0‐2  ] or Total Soil [0‐6  ]) was used.

Ing ‐ Ingestion

Derm ‐ Dermal Contact

Inh ‐ Inhalation

DCA ‐ Dichloroethane

MTBE ‐ tert‐Butyl methyl ether

NA ‐ Not Available

Non‐Carcinogenic Hazard 

QuotientCarcinogenic Risk

1 of 1
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TABLE 2-2 
Summary  of Groundwater  Chemicals  of Concern (COCs) 
AOC E Focused Feasibility Study Report 
Former NASD, Vieques, Puerto Rico 

 

 
 
 
 
 
 
 
 
 
 
 

Notes:  
All concentrations are in µg/L. 
NA- Not Applicable or Not Available. 
MCL- Maximum Contaminant Level 
PRWQS – Puerto Rico Water Quality Standards (March, 2010; for groundwater - Class SG) 
RSL – EPA Regional Screening Level (May, 2012) for tap water; lowest of the cancer-based and non-cancer based 
levels (based on excess lifetime cancer risk of 1x10-6 and hazard index of 1). 

COCs Maximum  
Detected Site 

Concentrations 
(1998 - 2010)  

MCL Tap Water RSL PRWQS  

Benzene  17  5  0.39  5 

1,2‐Dichloroethane  32  5  0.15  3.8 

2‐Methylnaphthalene  16  NA  27  NA 

MTBE  1220  NA  12  NA 

Naphthalene  35  NA  0.14  NA 

Total Xylenes  26.2  10,000  190  NA 
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Well MW-05 MW-05 MW-05 MW-05 MW-05
Date 05/01/00 08/30/04 08/30/04 7/29/08 03/17/10
1,2-DCA 32 7.2 6.4 <0.5 <5
Benzene 6 0.81 J 1.2 J 16 4.5 J
MTBE NA 1,180 1,220 560 520
Xylene, total 20 1 J 1.8 J 2.5 <5
2-Methylnaphthalene 14 <5.1 <5.2 16 J 5.8
Naphthalene 15 <5.1 <5.2 35 J 13

Notes:
NA - Not analyzed
< - Non-detected results (below detection limit)
J - Estimated results
All concentrations in ug/L
Bolded and hihglighted results exceed PRGs

    1,2-Dichloroethane - 1,2-DCA
    Methyl-tert-butyl ether - MTBE

Well MW-01 MW-01 MW-01 MW-01
Date 09/11/98 09/01/04 7/29/08 03/17/10
1,2-DCA NA <0.5 <0.5 <5
Benzene 17 4.1 3.8 6.4
MTBE NA 260 150 120
Xylene, total <15 26.2 0.22 J <5
2-Methylnaphthalene NA 12 4.3 8
Naphthalene NA 9.5 4.3 6.6

Well MW-02 MW-02 MW-02 MW-02 MW-02
Date 09/11/98 04/05/00 05/21/02 08/26/04 7/27/08
1,2-DCA NA <1 <1 <0.5 <0.5
Benzene <5 <1 <1 <0.5 <0.5
MTBE NA NA NA <0.5 <0.5
Xylene, total <15 <1 <1 <2 <0.5
2-Methylnaphthalene NA <5 <5.4 <5.3 <0.093
Naphthalene NA <5 <5.4 <5.3 <0.093

Well MW-03 MW-03 MW-03 MW-03 MW-03 MW-03
Date 09/11/98 04/05/00 05/21/02 08/25/04 7/27/08 03/16/10
1,2-DCA NA <1 <1 <0.5 <0.5 <5
Benzene <5 <1 <1 <0.5 <0.5 <5
MTBE NA NA NA <0.5 <0.5 <5
Xylene, total <15 <1 <1 <2 <0.5 <5
2-Methylnaphthalene NA <5 <5.6 <5.3 <0.095 <1
Naphthalene NA <5 <5.6 <5.3 <0.095 <1

Well MW-04 MW-04 MW-04 MW-04 MW-04
Date 04/27/00 05/21/02 08/30/04 7/28/08 03/17/10
1,2-DCA <1 4.6 0.59 <0.5 <5
Benzene 2 0.72 J 0.21 J <0.5 <5
MTBE NA NA 234 110 130
Xylene, total 0.9 J <1 <2 <0.5 <5
2-Methylnaphthalene <5 <5.4 <5.1 0.05 J <1
Naphthalene <5 <5.4 <5.1 <0.093 <1

Well MW-06 MW-06 MW-06 MW-06
Date 04/27/00 05/20/02 08/25/04 7/28/08
1,2-DCA <1 <1 <0.5 <0.5
Benzene <1 <1 <0.5 <0.5
MTBE NA NA <0.5 0.11 J
Xylene, total <1 <1 <2 <0.5
2-Methylnaphthalene <6 <5.4 <5.3 0.035 J
Naphthalene <6 <5.4 <5.3 0.1

Well MW-07 MW-07 MW-07
Date 05/24/02 08/26/04 7/27/08
1,2-DCA <1 <0.5 <0.5
Benzene <1 <0.5 <0.5
MTBE NA <0.5 <0.5
Xylene, total <1 <2 <0.5
2-Methylnaphthalene <5.8 <5 <0.11
Naphthalene <5.8 <5 <0.11

Well MW-08 MW-08 MW-08
Date 09/08/03 08/26/04 7/27/08
1,2-DCA <0.5 <0.5 <0.5
Benzene <0.5 <0.5 <0.5
MTBE <0.5 <0.5 <0.5
Xylene, total <2 <2 <0.5
2-Methylnaphthalene <5.2 <5.2 <0.098
Naphthalene <5.2 <5.2 <0.098

COCs PRG (ug/L)
1,2-DCA 3.8
Benzene 5
MTBE 120
Xylene, total 10,000
2-Methylnaphthalene 27
Naphthalene 6.1
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SECTION 3 

Soil/Groundwater Pilot Study Summary 
The soil/groundwater pilot study was conducted in 2010/2011 at AOC E to evaluate the implementability and 
effectiveness: (1) of DBB in reducing the potential for contamination in the unsaturated soil to leach into 
groundwater and result in COC concentrations above potential cleanup levels, and (2) of ISCO in reducing 
groundwater COC concentrations to anticipated cleanup levels. Figure 3-1 presents the layout of the pilot study 
DBB injections and ISCO treatment wells. Implementation of the pilot study was in general accordance with the 
document titled Final In-Situ Remediation Pilot Studies (AOC E and AOC I Sites) Sampling and Analysis Plan (SAP), 
Former Naval Ammunition Support Detachment, Vieques, Puerto Rico (CH2M HILL, 2010), except as noted below. 

The DBB soil pilot study summary is presented in Section 3.1. The Post-RI soil data collected in 2008 were used as 
the baseline (pre-pilot study) soil data. Soil data collected in November 2011 were used as the post-pilot study 
data for performance evaluation. A summary of soil data collected pre- and post- pilot study is included in 
Appendix A (Appendix A-1 for pre-pilot study data,  Appendix A-2 for post-pilot study data, and Appendix A-3 for 
baseline and post-DBB pilot study soil concentrations). 

The ISCO groundwater pilot study summary is presented in Section 3.2. The details of the ISCO groundwater pilot 
study are summarized in the document titled Technical Memorandum - Summary of AOC E Pilot Study Status and 
Rationale for Transitioning to Feasibility Study, Area of Concern (AOC) E, Former Naval Ammunition Support 
Detachment Vieques, Puerto Rico (CH2M HILL, 2011), which is included as Appendix B.  

Data validation reports for soil and groundwater data not included in the RI Report are included in Appendix C.  

3.1 DBB Soil Pilot Study Summary 
The DBB soil pilot study was performed between March 2010 and November 2011. The DBB soil pilot approach 
consisted of injecting calcium nitrate into seven injection points and evaluating whether the technology could 
reduce the mass of petroleum hydrocarbons (primarily naphthalene) in the unsaturated zone by enhanced 
anaerobic biodegradation. It was anticipated that the result would be a lower potential for groundwater COCs to 
leach from soil to groundwater, even though the pre-pilot study concentrations were below levels likely posing a 
leaching-to-groundwater concern. Although soil concentrations detected during the RI did not represent 
unacceptable risk, the intent of treating groundwater COCs in soil was to evaluate mitigation of potential longer-
term soil-to-groundwater leaching. 

The Post-RI soil sampling results collected in July 2008 were used as baseline data (pre-injection). In July 2008, 
two continuous soil cores (SB-20 beneath the former UST and SB-21 beneath the former piping) were drilled. A 
total of 13 soil samples were collected between 8 and 38 ft bgs analyzed for VOCs, SVOCs, total metals, total 
organic carbon (TOC), total petroleum hydrocarbon (TPH), pH, porosity, grain size, and Synthetic Precipitation 
Leaching Procedure (SPLPs) for VOCs, SVOCs and metals. The July 2008 data collected from borings SB-20 beneath 
the former UST and SB-21 beneath the former piping (Figure 3-2) indicated that the highest COC concentrations 
occurred in the unsaturated soil interval from 16 to 20 feet bgs, and in the smear zone from 28 to 30 and 34 to 36 
feet bgs. A summary of the baseline soil sample results are included in Appendix A-1. 

The soil pilot study was initiated in March 2010 by injecting calcium nitrate through seven temporary injection 
points (IP-1 through IP-7) in the unsaturated zone (16 to 26 feet bgs) in the area of highest contamination 
identified during the RI and baseline sampling (Figure 3-1). A total of approximately 800 gallons of 5 percent 
calcium nitrate solution was delivered by gravity feed under an average flow of 1.5 gallon per minute (gpm). 
Following calcium nitrate injection, 20 gallons of chase water was injected into each injection point.  

In November 2011, five post-injection soil samples were collected from two soil borings (SB-22 and SB-23; see 
Figure 3-2). SB-22 was collected adjacent to SB-20, and SB-23 was collected adjacent to SB-21. Two soil samples 
were collected from each soil boring location – one from unsaturated zone soil interval (16-20 feet bgs) and 
another one from the smear zone of interest (28-32 ft bgs). In addition, one field duplicate sample was collected 
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from the 28-32 ft bgs interval at location SB-23. The 2008 pre treatment samples were collected and analyzed 
using EPA CLP SOM01. Because of concentrations too high for the low level analysis, some samples were analyzed 
using the low concentration procedure (very similar to the 5035 method) and some were analyzed using the 
medium level procedure (very similar to the 5030 method). The post treatment soil samples were analyzed 
following method SW-846-5035 unless the concentrations were too high, in which they were analyzed by method 
5030. These five soil samples were analyzed for total concentrations of COCs (benzene, 1,2-DCA, MTBE, total 
xylenes, 2-methylnaphthalene, and naphthalene), SPLPs of COCs, TOC, pH, TPH, and nitrate. A summary of the 
post-injection soil sample results are included in Appendix A-2. The SPLP results are shown in Figure 3-2.  

The conclusions of the soil pilot study are summarized below: 

 Both the pre- and post-pilot study soil data show the SPLP concentrations of COCs in soil are likely significantly 
below concentrations indicative of a soil-to-groundwater leaching concern (i.e., leaching that may result in 
groundwater concentrations above likely cleanup levels), especially because the soil samples were collected 
from areas representing the highest levels of residual soil contamination.  

Based on the above information and the risk assessments performed during the RI, no soil remedy is necessary at 
AOC E; therefore, soil is not included in the Focused FS remedial alternatives evaluation.  

3.2 ISCO Groundwater Pilot Study Summary 
The purpose of the ISCO pilot study was to evaluate whether the remediation technology could reduce COC 
concentrations in groundwater below pilot study PRGs and reduce the time required to achieve these levels. The 
ISCO pilot study for groundwater was performed between January 2010 and December 2011. The pilot study 
consisted of a baseline sampling event, two ISCO injections events, and three groundwater monitoring events. 
Due to elevated residual persulfate concentrations in groundwater, only COCs that had exhibited PRG 
exceedances during baseline sampling were analyzed in groundwater samples collected from select wells during 
the post-injection sampling events. The elevated residual persulfate and the non-detect results for the COCs 
during the second post-injection sampling event also obviated the need to implement the planned EISB 
component of the groundwater pilot study (i.e., installation of ORC socks).  

In March 2010, baseline groundwater samples were collected from MW-01, MW-03, MW-04, and MW-05. Table 
3-1 lists the pilot study PRGs for the six groundwater COCs and the criterion on which each was based. It is noted 
that naphthalene’s tap water Regional Screening Level (RSL) of 1.4 µg/L was used as a conservative pilot study 
PRG to evaluate the ability to reduce groundwater concentrations. For the purposes of the remedial alternatives 
evaluation in this Focused FS, a risk-based cleanup level is used (See Section 4.4).  

As shown in Figure 2-4, during the baseline sampling event (2010), 1,2-DCA and xylenes were not detected and 
only benzene, MTBE, and naphthalene were detected above pilot study PRGs. The only concentration of benzene 
above the pilot study PRG of 5 µg/L was detected at MW-01 (6.4 µg/L); MTBE was detected above the pilot study 
PRG of 120 µg/L at MW-01 (120 µg/L), MW-04 (130 µg/L), and MW-05 (520 µg/L). Baseline exceedances of the 
naphthalene pilot study PRG of 1.4 µg/L were observed at MW-01 (6.6 µg/L) and MW-05 (13 µg/L). 

In March and June 2010, ISCO injections were conducted using sodium hydroxide activated persulfate in MW-01, 
MW-03, MW-04, and MW-05. In March 2010, approximately 3,344 pounds (lbs) of sodium persulfate dissolved in 
water with 3,200 lbs of sodium hydroxide (a 20 percent by weight, or approximately 200,000 mg/L activated 
persulfate solution) were injected. In June 2010, approximately 1,672 lbs of sodium persulfate dissolved in water 
with 1,600 lbs of sodium hydroxide (an 18 percent by weight, or approximately 180,000 mg/L activated persulfate 
solution) were injected. Figure 3-3 shows the concentrations of groundwater COCs and residual persulfate 
concentrations during the pilot study. Additionally, Figures 3-4, 3-5, and 3-6 identify groundwater concentration 
trends for Naphthalene, Benzene, and Persulfate respectively. The key results of pilot study are discussed below. 

The first post-ISCO groundwater sampling event was planned for January 2011; however, field measurement of 
residual persulfate concentration exhibited up to 35,000 mg/L of residual persulfate in the monitoring wells. 
Studies by the persulfate vendor, FMC Corporation (FMC), suggest persulfate is no longer reactive at 
concentrations below about 500 mg/L. However, studies by EPA suggest persulfate may be reactive at 
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concentrations lower than 500 mg/L. For this reason, and at the request of EPA persulfate researcher Scott Huling, 
the Navy agreed to add ascorbic acid to all sample containers containing residual persulfate to sequester the 
persulfate and prevent it from continuing to react with contaminants (if present) in the sample container. 
However, because residual persulfate concentrations considerably higher than 500 mg/L were persistent at AOC E 
and because the Pilot Study SAP (CH2M HILL, 2010) indicated groundwater samples would be collected for 
analysis by the contracted laboratory once residual persulfate was consumed, select groundwater samples were 
sent to the persulfate manufacturer, FMC, for evaluation. FMC’s laboratory analyzed the samples for 
contaminants using GC/MS with the purge and trap method for extraction. In addition, FMC conducted tests to 
assess the cause for persulfate’s unusual stability. Although FMC’s analytical methods were sound, FMC’s research 
analytical laboratory is not a Department of Defense (DoD) certified laboratory. However, the analytical data can 
be used with confidence for pilot study conditions and interpretations. MW-01 exhibited 190 µg/L of naphthalene 
and 40 µg/L of benzene while MW-04 contained 590 µg/L of naphthalene. The increase of COC concentrations in 
groundwater after the first persulfate injection is likely due in part due to the release of adsorbed COCs from the 
soil matrix into the groundwater as a result of oxidized organic material and in part due to physical agitation in the 
subsurface during injections. 

Supplemental laboratory studies performed by FMC indicated: (1) the residual persulfate was still reactive (i.e., 
would continue react with COCs, if present in AOC E groundwater) and (2) catalyzed hydrogen peroxide (H2O2) 
was the most feasible (among eight treatments conducted) to facilitate a decrease of the residual persulfate 
concentrations should that become desirable or necessary. 

The second post-ISCO groundwater sampling event was planned for May 2011. Residual persulfate 
concentrations, however, were similar to those measured in January 2011. Nonetheless, two groundwater 
samples were collected (from MW-1 and MW-5) and sent to FMC’s laboratory for further study. Neither benzene 
nor naphthalene was detected above the laboratory detection limit of 0.08 µg/L. This suggested that the ISCO 
treatment technology was successful in oxidizing COCs to concentrations below PRGs. 

The third post-ISCO groundwater sampling event was conducted in December 2011 during which only field 
measurement of residual persulfate concentrations were collected. The results showed persulfate concentrations 
decreased in all wells, but still remained elevated relative to baseline conditions (see Figure 3-3). 

The ISCO pilot study results indicate activated persulfate can treat low concentration COCs to below likely cleanup 
levels. However, the potential rebound of COCs in groundwater from back-diffusion and other processes may not 
be possible until the residual persulfate has decreased to below 500 mg/L, at which concentration persulfate is 
not considered reactive by the manufacturer.  
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TABLE 3‐1 
Pilot Study Preliminary Remediation Goals 
AOC E Focused Feasibility Study Report 
Former NASD, Vieques, Puerto Rico 

COCs   Pilot Study PRGs  Source  

Benzene  5 µg/L  MCL 

1,2‐Dichloroethane  5 µg/L  MCL  

2‐Methylnaphthalene  150 µg/L  Based on a Hazard Index (HI) of 1 and the November 
2008 EPA Regional Screening Level (RSL) 

MTBE  120 µg/L  Based on the cancer risk of 10
‐5 and  the November 2008 

EPA Regional Screening Level 

Naphthalene  1.4* µg/L  Based on the cancer risk of 10‐5 and  the November 2008 
EPA Regional Screening Level 

Total xylenes  10,000 µg/L  MCL 

* Note: A pilot study PRG of 1.4 µg/L was selected solely to represent a conservative screening value to evaluate the 
technical implementability and effectiveness of the proposed pilot study technology.  

Reference: CH2M HILL, 2010. Final In‐Situ Remediation Pilot Studies (AOC E and AOC I Sites) Sampling and Analysis Plan, 
Former Naval Ammunition Support Detachment, Vieques, Puerto Rico. January. 
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FIGURE 3-1
Pilot Study DBB Injection Points
and ISCO Treatment Wells
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FIGURE 3-2
Soil SPLP Concentrations
(Baseline and Post-DBB Injection)
AOC E Focused Feasibility Study Report
Vieques, Puerto Rico

AOC E

2004 Aerial Photograph

LEGEND

Post RI Subsurface Soil Sample Location - 2008
Confirmatory Soil Sample Locations
(Post-Nitrate Injection)
Monitoring Well

Location SB-20 SB-20
Depth (ft bgs) 16-18 28-30
Sample Date 7/18/2008 7/18/2008
1,2-Dichloroethane NA <10
2-Methylnaphthalene NA <50
Benzene NA <10
Methyl-tert-butyl ether NA <10
Naphthalene NA <50
Xylene, total NA <10

Location SB-22 SB-22
Depth (ft bgs) 16-20 28-32
Sample Date 11/1/2011 11/1/2011
1,2-Dichloroethane <0.5 <0.5
2-Methylnaphthalene <2 30
Benzene <0.5 <0.5
Methyl-tert-butyl ether <0.5 <0.5
Naphthalene <2 49
Xylene, total <1 72

Location SB-21 SB-21
Depth (ft bgs) 16-20 29-30
Sample Date 7/18/2008 7/18/2008
1,2-Dichloroethane NA <10
2-Methylnaphthalene NA 52
Benzene NA <10
Methyl-tert-butyl ether NA <10
Naphthalene NA 71
Xylene, total NA 180

Location SB-23 SB-23
Depth (ft bgs) 16-20 28-32
Sample Date 11/1/2011 11/1/2011
1,2-Dichloroethane <0.5 <2.5
2-Methylnaphthalene 71 23
Benzene <0.5 <2.5
Methyl-tert-butyl ether <0.5 <2.5
Naphthalene 92 J 46
Xylene, total 3.1 J 580

COCs Soil PALs (μg/L)
1,2-Dichloroethane 10.5

2-Methylnaphthalene 315
Benzene 10.5

Methyl-tert-butyl ether 252
Naphthalene 210
Xylenes, total 21,000

Notes:

All concentrations are SPLP results in μg/L.
NA - Not Analyzed

Soil Project Action Levels (PALs) were established for protection of soil to groundwater leaching,
which were groundwater pilot study PRGs adjusted by dilution factor of 2.1 
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FIGURE 3-3
ISCO Pilot Study - Benzene, Naphthalene,
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Baseline Prior to 2nd Injection Post 2nd Injection Post 2nd Injection Post 2nd Injection

Date 3/17/2010 6/21/2010 1/27/2011 5/18/2011 12/7/2011
Benzene (ug/L) 6.4 NA 40 <0.08 NA

Naphthalene (ug/L) 6.6 NA <0.08 NA
Residual Persulfate (mg/L) 0 >70 5,000 4,200 504

190

Baseline Prior to 2nd Injection Post 2nd Injection Post 2nd Injection Post 2nd Injection

Date 3/17/2010 6/21/2010 1/27/2011 5/18/2011 12/7/2011
Benzene (ug/L) 4.5 J NA <0.08 <0.08 NA

Naphthalene (ug/L) 13 NA 14.8 <0.08 NA
Residual Persulfate (mg/L) 0 >70 7,000 7,000 5,040

Baseline Prior to 2nd Injection Post 2nd Injection Post 2nd Injection Post 2nd Injection

Date 3/16/2010 6/21/2010 1/27/2011 5/18/2011 12/7/2011
Benzene (ug/L) <5 NA NA NA NA

Naphthalene (ug/L) <1 NA NA NA NA
Residual Persulfate (mg/L) 0 >70 35,000 21,000 10,750

Parameters Limits Basis
Benzene (ug/L) 5 PRG
Naphthalene (ug/L) 6.1 PRG
Residual Persulfate (mg/L) 500 Threshold

Notes:
Bolded and highlighted v alues ex ceed the limits (PRG or recommended threshold).
Persulfate below 500 mg/L is considered essentially non-reactive
NA= Not  Analy zed
1st Pesulfate Injection (200 g/L; approximately 2,000 gallons) occurred in March 2010
2nd Persulfate Injection (180 g/L; approximately 1,000 gallons) occurred in June 2010
Residual concentrations w ere based on CHEMetrics field test kit results

Baseline Prior to 2nd Injection Post 2nd Injection Post 2nd Injection Post 2nd Injection

Date 3/17/2010 6/21/2010 1/27/2011 5/18/2011 12/7/2011
Benzene (ug/L) <5 NA <0.08 NA NA

Naphthalene (ug/L) <1 NA 590 NA NA
Residual Persulfate (mg/L) 0.07 NA 15,000 21,000 4,200
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SECTION 4 

Remedial Action Objective and Approach  
This section discusses the applicable or relevant and appropriate requirements (ARARs), remedial action objective 
(RAO), performance criteria, and the initial steps to develop remedial alternatives including the identification of 
general response actions (GRAs) and screening of potential remedial technologies at AOC E. This Focused FS was 
prepared in general accordance with the following guidance documents:  

 Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA (USEPA, 1988)   

 Presumptive Response Strategy and Ex-Situ Treatment Technologies for Contaminated Ground Water at 
CERCLA Sites (USEPA, 1996)  

 Consideration of Green and Sustainable Remediation Practices in the Defense Environmental Restoration 
Program (DoD, 2009)  

 National Oil and Hazardous Substances Pollution National Contingency Plan (NCP) 

 Section 120 of CERCLA as amended by the Superfund Amendments and Reauthorization Act (SARA) 

4.1 Applicable or Relevant and Appropriate Requirements 
CERCLA remedial actions must meet ARARs for selected remedies unless a specific ARAR waiver is requested. ARARs 
are federal and state (commonwealth) public health and environmental requirements used to define the extent of 
site cleanup, identify sensitive land areas or land uses, develop remedial alternatives, and direct site remediation.  

Applicable requirements are cleanup standards, standards of control, and other substantive environmental 
protection requirements, criteria, or limitations promulgated under federal or state (commonwealth) law that 
address a hazardous substance, pollutant, contaminant, remedial action, location, or other circumstances at the 
site. 

Relevant and Appropriate requirements are cleanup standards, standards of control, and other substantive 
environmental protection requirements, criteria, or limitations promulgated under federal or state (commonwealth) 
law that are well suited to the particular site. While not necessarily “applicable” to a hazardous substance, pollutant, 
contaminant, remedial action, location, or other circumstances of the site, relevant and appropriate requirements 
address problems or situations sufficiently similar to those encountered at the site to justify their use. 

Factors To Be Considered (TBC) are non-promulgated advisories or guidance, issued by federal or state 
(commonwealth) government, that are not legally binding and do not have the status of potential ARARs. However, 
in many circumstances such factors will be considered along with ARARs in determining the level of cleanup required 
to protect human health and the environment. 

Remedial actions must comply with both federal and state (commonwealth) ARARs. For a state (commonwealth) 
requirement to be an ARAR, it must meet three criteria: 

 It must meet the definition of an ARAR. 

 It must be more stringent than federal requirements. 

 It must be a promulgated standard, requirement, criterion, or limitation under a state (commonwealth) 
environmental or facility citing law. 

There are three types of ARARs. Location-specific ARARs restrict the occurrence of chemicals in certain sensitive 
environments, such as wetlands (for example, the Endangered Species Act). Action-specific ARARs are activity or 
technology based, which typically control remedial activities that generate hazardous wastes (for example, RCRA). 
Chemical-specific ARARs are health based or risk management based numbers that provide concentration limits 
for the occurrence of a chemical in the environment (for example, federal MCLs). Remedial actions must comply 
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with both federal and state (commonwealth) ARARs. The statutes and regulations listed in Table 4-1 contain 
requirements deemed to be potential ARARs at AOC E. 

4.2 Remedial Action Objective 
The RAO consists of specific goals for protecting human health and/or the environment. The RAO for AOC E 
groundwater is:  

Prevent exposure to COCs in groundwater at concentrations above drinking water standards or, in the 
absence of a drinking water standard, above USEPA’s acceptable risk range (cumulative excess lifetime 
cancer risk of 1 x 10-4 to 1 x 10-6) and target Hazard Index of 1. 

4.3 Contaminants of Concern 
A baseline HHRA in the Final RI Report (CH2M HILL, 2008a) identified several groundwater COCs, based on RI 
groundwater sampling data collected during May 2002 and August/September 2004 events. Additional post-RI 
groundwater samples collected and analyzed in July 2008 indicated the COC concentrations had generally 
declined, but that one additional COC, benzene, was detected above its MCL (CH2M HILL, 2010). Therefore, the 
following are the groundwater COCs for AOC E: 

 1,2-DCA 

 benzene 

 MTBE 

 total xylenes 

 2-methylnaphthalene 

 naphthalene 

4.4 Preliminary Remedial Goals 
RAOs or aspects of RAOs must be translated into numerical PRGs to evaluate the effectiveness of an alternative in 
reducing risk or meeting an ARAR and to compare the costs of different alternatives. PRGs are chemical 
concentrations in environmental media that achieve the levels of protection specified in the RAO. PRGs are 
developed on the basis of chemical-specific ARARs and/or site-specific, risk-based factors and are designed to 
facilitate the development and evaluation of the remedial technologies and remedial alternatives. The PRGs for 
AOC E are included in Table 4-2, along with the source of the PRGs. 

Persulfate is not a COC. It has no federal or Puerto Rico enforceable standard, such as an MCL, or risk-based 
screening level. Therefore, persulfate does not have a PRG. 

The 2011 Edition of the Drinking Water Standards and Health Advisories (issued by the USEPA Office of 
Water) indicates that the cancer classification of naphthalene is “I - inadequate information to assess 
carcinogenic potential.” The Lifetime Health Advisory (HA) Level of 100  g/L for naphthalene is defined 
as the concentration of naphthalene in drinking water that is not expected to cause any adverse 
noncarcinogenic effects for a lifetime of exposure. In the updated 2012 Edition of the Drinking Water 
Standards and Health Advisories, the HA Level of 100 µg/L for naphthalene is unchanged. 

The Record of Decision (ROD) entries contained in the USEPA CERCLIS Public Access Database were 
searched for naphthalene cleanup goals in EPA Region 2. For the nine Superfund Sites where 

quantitative cleanup goals were available for naphthalene, goals ranged from 10 to 300 g/L (see table 

below). A PRG of 10 g/L was selected for three sites in New York, as stipulated in the NYSDEC 

Groundwater Standards, based on aesthetic impacts on surface waters. A PRG of 300 g/L was selected 
for two sites in NJ as a result of the NJ Groundwater Quality Standard, based on a non-carcinogenic 
endpoint HI of 1 with an uncertainty factor (UF) of 10 for “Group C” carcinogens to provide sufficient 
protection from possible carcinogenic effects. Additionally, naphthalene does not have a groundwater 
standard (SG) in the Puerto Rico Water Quality Standards (PRWQS).   
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EPAID Site Name Naphthalene Cleanup Goal 

in GW (ppb) 
Basis 

NYD0980535652 APPLIED ENVIRONMENTAL SERVICES 10 NYSDEC Groundwater Standards 

NYD010968014 CARROLL & DUBIES SEWAGE DISPOSAL 10 NYSDEC Groundwater Standards 

NY4571924451 GRIFFISS AIR FORCE BASE (11 AREAS) 10 NYSDEC Groundwater Standards 

NYD980664361 NIAGARA MOHAWK POWER CORP. 
(SARATOGA SPRINGS PLANT) 

13 Cleanup level for groundwater 
protection (1995 ROD) 

NJD001502517 CIBA-GEIGY CORP. 15 NA 

NJD002168748 DAYCO CORP./L.E. CARPENTER CO. 30 NJ Groundwater Standard, Interim 

NYD002920312 HOOKER CHEMICAL & PLASTICS 
CORP./RUCO 

50 Minimum ARAR based Groundwater 
Cleanup 

NJ0001900281 FEDERAL CREOSOTE 300 NJ Groundwater Quality Standard 

NJD063160667 GLOBAL SANITARY LANDFILL 300 NJ Groundwater Quality Standard 

 

The May 2012 USEPA Regional Screening Level (RSL) Table provides carcinogenic inhalation toxicity values for 

naphthalene, with a tap water RSL of 0.14 g/L corresponding to 1x10-6 excess lifetime cancer risk (ELCR) (or 14 

g/L corresponding to 1x10-4 ELCR). USEPA’s target range for ELCR is 1x10-4 to 1x10-6. The 2012 RSL table also 

identifies a tap water RSL of 6.1 g/L for non-carcinogenic endpoints, based on an HI of 1 (for cumulative 
exposures via ingestion/dermal/inhalation). 

Puerto Rico regulations require groundwater such as that at AOC E be considered potable (i.e., groundwater is 
classified as Class SG - groundwater intended for use as source of drinking water supply and agricultural uses 
including irrigation, based on Puerto Rico Water Quality Standards [PRWQS] published in March, 2010). However, 
it should be noted that it is unlikely that site groundwater would be used as a source of potable water in the 
future since drinking water is supplied to Vieques from the mainland of Puerto Rico and groundwater 
investigations and pilot studies conducted at AOC E indicate the water-bearing unit is not productive enough to be 
used as a potable source. The saturated unconsolidated material at AOC E is clay-rich and has low permeability, as 
evidenced by the low hydraulic conductivity measured in MW-04 in 2002 (0.2 feet per day, or 7.06 x 10-5 
centimeters per second [cm/sec]). The MPE pilot study in 2002 suggested a groundwater yield of about 0.216 
gpm, which is not sufficient for normal potable use.  

Based on the above information, the HI-based PRG of 6.1 g/L, especially considering it is within the USEPA’s 
acceptable ELCR range, is used as the PRG for naphthalene.  

4.5 General Response Actions 
The GRAs describe the broad range of actions that will satisfy the RAO at the site. The GRAs may include no 
action, institutional controls, monitoring, containment, removal, treatment, disposal or any combination of these. 
Consideration of the No Action GRA is required by CERCLA. 

Based on site-specific conditions following the pilot study, the following response actions were identified for AOC E 
to satisfy the RAO: 

 No Action 

 Institutional Controls 

 Groundwater Monitoring  

 In Situ Groundwater Treatment (using ISCO), as contingency plan 
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4.6 Screening of Remedial Technologies 
The pilot study results have demonstrated that ISCO is an applicable technology capable of meeting the RAO 
regarding COC concentrations. However, a technology screening was conducted to satisfy the requirements of the 
technology screening process in accordance with the EPA RI/FS Guidance (EPA, 1988). It is noted that  ISCO was 
identified as a likely appropriate technology for pilot study, and it was ultimately demonstrated to be appropriate.  

The alternatives evaluated in the Section 5 of the FFS were developed based on the demonstrated success of the 
ISCO technology at AOC E. Table 4-3 summarizes the results of the technology screening process. A narrative 
description of technologies and summary of technology screening for AOC E is included in Appendix F. Based on 
the screening of potential technologies and pilot study findings, the following technologies are retained for 
developing remedial alternatives in Section 5: 

 No Action 

 Institutional Controls 

 Groundwater Monitoring  

 ISCO 

4.7 Sustainability 
Executive Order 13242, Strengthening Federal Environmental, Energy, and Transportation Management, requires 
Federal agencies to implement sustainable practices. Sustainability is a greening process focused on energy 
conservation, reduction of greenhouse gases, waste minimization, and re-use and recycling of materials. These 
considerations are not NCP requirements for remedial alternatives, but may be considered during the alternative 
selection process.  

Green remediation results in effective cleanups minimizing the environmental and energy footprints of site 
remediation and revitalization (USEPA, 2008). Sustainable practices emphasize the need to more closely evaluate 
core elements of a cleanup project, compare the site-specific value of conservation benefits gained by different 
strategies of green remediation, and weigh the environmental trade-offs of potential strategies. 

The sustainability of each alternative is evaluated by the SiteWiseTM tool. SiteWiseTM is a stand-alone analytical 
tool to efficiently and systematically conduct a sustainability analysis of remediation technologies, thereby 
providing a tool for selecting a remediation alternative that is based not only on the first seven NCP evaluation 
criteria, as detailed in Section 6, but also on the basis of the environmental footprint of the technology. The 
sustainability analysis evaluates the environmental footprint of each remedial alternative considered in terms of 
five metrics, comprising:  

1. Greenhouse gases (GHGs) reported as carbon dioxide equivalents (CO2e), consisting of carbon dioxide (CO2), 
methane (CH4), and nitrous oxide (N2O);  

2. Energy usage (expressed as British Thermal Unit [BTU]);  

3. Water consumption (gallons) 

4. Air emissions of criteria pollutants consisting of oxides of nitrogen (NOx) and sulfur (SOx), and particulate 
matter (PM); and  

5. Accident risk (risk of injury and risk of fatality).  

A low environmental footprint indicates low deleterious impacts to environmental and social metrics, which 
collectively make up the SiteWiseTM sustainability metrics. Conversely, a high environmental footprint indicates 
high deleterious impacts associated with the SiteWiseTM metrics. A summary of the sustainability analysis for AOC 
E is included in Appendix E. The major conclusions of this sustainability analysis are incorporated into the short-
term effectiveness criteria evaluation of this Focused FS Report.  

 



Table 4‐1(a)

Federal Chemical‐Specific ARARs

AOC E Focused Feasibility Study Report

Former Naval Ammunition Support Detachment (NASD)

Vieques, Puerto Rico

Media Requirement  Prerequisite Citation  Alternative
ARAR 

Determination
Comment

Groundwater Chemical concentrations 

corresponding to target cancer risk 

and non‐cancer hazard levels for 

human health.

RSLs are conservative, risk‐based 

criteria for screening CERCLA sites. 

EPA has developed these risk‐based 

concentrations for many 

constituents associated with 

contaminated sites. 

USEPA RSL Table (May 2012) for 

Residential tap water only as they 

apply to 2‐methylnaphthalene, MTBE, 

naphthalene

2, CP‐1, CP‐2 TBC A baseline human health risk assessment has been 

performed to estimate site‐specific risks and was 

used in the development of the following RGs:

2‐Methylnaphthalene: 27 μg/L

MTBE: 120 μg/L

Naphthalene: 6.1 μg/L

Groundwater SDWA standards serve to protect 

public water systems.  Primary 

drinking water standards consist of 

federally enforceable MCLs.  MCLs 

are the highest level of a contaminant 

that is allowed in drinking water. 

Groundwater contamination exceeds 

MCLs.  Cleanup to MCLs for the 

contaminants presenting risks and 

hazards above EPA acceptable levels 

is being considered in order to meet 

the state's expectations for 

beneficial use.

40 CFR 141.61 (a)(2) and (18) 2, CP‐1, CP‐2 Relevant and 

Appropriate

Relevant and appropriate because the aquifer is 

neither currently, nor reasonably anticipated in the 

future to be used as a potable water supply.  The 

MCLs were used to set the following RGs:

Benzene: 5 μg/L

Total xylenes: 10,000 μg/L

USEPA RSLs

Safe Drinking Water Act

 1 of 6



Table 4‐1(b)

Puerto Rico Chemical‐Specific ARARs

AOC E Focused Feasibility Study Report

Former Naval Ammunition Support Detachment (NASD)

Vieques, Puerto Rico

Media Requirement  Prerequisite Citation  Alternative
ARAR 

Determination
Comment

Groundwater Establishes water quality standards within the Commonwealth of 

Puerto Rico. 

All groundwater in Puerto Rico 

must meet the requirements 

of a class SG water.

Puerto Rico Water 

Quality Standards apply 

to all chemicals with 

class SG standards

2, CP‐1, CP‐2 Applicable The RGs set using the PRWQS are:

1,2‐Dichloroethane: 3.8 μg/L

Puerto Rico Water Quality Standards
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Table 4-1(c)
Federal Location-Specific ARARs
AOC E Focused Feasibility Study Report
Former Naval Ammunition Support Detachment (NASD)
Vieques, Puerto Rico

Location Requirement Prerequisite Citation Alternative ARAR 
Determination Comment

Migratory bird area Protects almost all species of native birds in the 
United States from unregulated taking.

Presence of migratory birds. Migratory Bird Treaty 
Act , 16 USC 703

2, CP-1, CP-2 Applicable The site is located in the Atlantic Americas 
Migratory Flyway.  If migratory birds, or their 
nests or eggs, are identified at the site, 
operations will not destroy the birds, nests, or 

Coastal Zone 
Migratory Flyway
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Table 4‐1(d)

Puerto Rico Location‐Specific ARARs

AOC E Focused Feasibility Study Report

Former Naval Ammunition Support Detachment (NASD)

Vieques, Puerto Rico

Location Requirement  Prerequisite Citation  Alternative

ARAR 

Determination Comment

No Puerto Rico Location‐Specific ARARs apply.
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Table 4‐1(e)

Federal Action‐Specific ARARs

AOC E Focused Feasibility Study Report

Former Naval Ammunition Support Detachment (NASD)

Vieques, Puerto Rico

Action Requirement  Prerequisite Citation  Alternative ARAR Determination Comment

Underground injection of 

treatment chemicals

Regulates the subsurface emplacement of liquids through 

the Underground Injection Control program, which 

governs the design and operation of five classes of 

injection wells in order to prevent contamination of 

underground sources of drinking water.  The Underground 

Injection Control program regulates well construction, 

well operation, and monitoring.  

Any dug hole or well that is deeper 

than its largest surface dimension, 

where the principal function of the 

hole is in subsurface placement of 

fluids.

40 CFR 144.12(a), 

144.24(a),  144.82(a)(1) 

and (b), 144.83(a)(1)(i), 

146.8(a)‐(e), 146.10(c) 

CP‐1, CP‐2 Applicable Applicable to to the installation of Class V wells. 

Permits are not applicable to on‐site CERCLA 

injection wells; however, these remedial actions 

will comply with the substantive requirements of 

the regulations.

Underground Injection Control
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Table 4-1(f)
Puerto Rico Action-Specific ARARs
AOC E Focused Feasibility Study Report
Former Naval Ammunition Support Detachment (NASD)
Vieques, Puerto Rico

Action Requirement Prerequisite Citation Alternative ARAR 
Determination Comment

Performing 
construction 
activities that 
generate noise

No construction activity may be performed at night or in such 
a way that vibrations are produced that can be felt beyond 
the property boundary.  If equipment used in construction is 
not manufactured in accordance with  USEPA standards for 
newly manufactured equipment then it may not produce noise 
that exceeds 70 dBA.

Construction activity including earthworkPuerto Rico Regulation 
3418.3.1.5(A),(C);3.1.10; 
3.1.13; and 4.1 

2, CP-1, CP-2 Applicable The site is considered to be in Zone II (Commercial) for 
noise production. Noise pollution during onsite activities 
will be prevented.

Underground 
injection

Establishes construction and operation standards for 
underground injection wells.  

Construction of any dug hole or well that 
is deeper than its largest surface 
dimension, where the principal function 
of the hole is the subsurface 
emplacement of fluids. Fluids include 
both liquids and gasses.

Puerto Rico Underground 
Injection Regulations 
304.A.2.a, b, d, e; 304.A.4, 
304.B.1, C.2.a, b; C.3.c

CP-1, CP-2 Applicable Applicable to ISCO injections. A permit would not be 
required; however, substantive requirements of the rule 
would be met. Injections would be accomplished with 
Class V type B7 wells.  The Commonwealth of Puerto 
Rico does not have Class V permitting authority; 
however, they do maintain their own seperate 
regualtions regarding the operation and maintenance of 
underground injection systems.

Management of non-
hazardous solid 
waste onsite in 
containers and piles

Non-hazardous solid waste staged onsite must not create a 
hazard or public nuisance.

Generation of non-hazardous solid 
waste that is managed onsite in 
containers or in piles.

Puerto Rico Non-Hazardous 
Solid Waste Regulation 531.H

2, CP-1, CP-2 Applicable It is anticipated that non-hazardous solid wastes will be 
generated during the implementation of these 
alternatives.  Wastes will be sampled to confirm 
characterization prior to disposal.

Noise Pollution

Underground injection

Waste Management
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TABLE 4‐2 
FS Preliminary Remediation Goals 
AOC E Focused Feasibility Study Report 
Former NASD, Vieques, Puerto Rico 

Chemical of Concern  Preliminary Remediation 
Goal 

Basis  

Benzene  5 µg/L  MCL 

1,2‐Dichloroethane  3.8 µg/L  PRWQS for Groundwater (SG); an ARAR that is lower  
than the MCL of 5 µg/L   

2‐Methylnaphthalene  27 µg/L  HI of 1; not a potential carcinogen (EPA, 2012) 

MTBE  120 µg/L  ELCR of 1x10
‐5 and HI of 0.02 (EPA, 2012) 

Naphthalene  6.1 µg/L  HI of 1 and ELCR of 4x10
‐5 (EPA, 2012) 

Total xylenes  10,000 µg/L  MCL 

Notes: 

ELCR – excess lifetime cancer risk 
HI – hazard index 
PRWQS – Puerto Rico Water Quality Standards 

Source: 
USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites. May (EPA, 2012). 



TABLE 4‐3
Technology Screening Summary
AOC E Focused Feasibility Study Report
Former NASD, Vieques, Puerto Rico

General Response 

Actions
Remedial Technology Process Options Descriptions Effectiveness Implementability Relative Cost  Retain Reject

No Action None None No active remedial action. This process option is retained to provide 

the basis for comparing active process options and technologies.

None Not Applicable (Required by NCP to include in the FS 

evaluation)

Not Applicable x

Institutional Controls Administrative Restrictions Land‐Use‐Controls (LUCs)/Deed Notices Access and groundwater use restrictions for the site already 

transferred to the Municipality of Vieques (MOV) in April 2001.  The 

Navy uses a Web‐based management tool, LUC Tracker, as part of the 

Naval Installation Restoration Information System (NIRIS).

Effective in protecting in human health Easy to implement Low x

Access Restrictions Fences and Signs Security fences already in place at the site  Effective in limiting site access Easy to implement. Site currently restricted by perimeter fence 

and locked gates. Signs easy to install with minimal cost.

Low x

Monitoring Groundwater LTM Performance Monitoring Periodic groundwater sampling to monitor residual persulfate and COC 

concentrations 

Effective for determining when residual oxidant persulfate 

meet 500 mg/L and when COC concentrations meet RGs

Easily implemented with standard sampling tools/procedures.  Low short‐term cost, but long‐

term cost could be moderate to 

high until RGs are met.

x

Containment Vertical Barriers Slurry Walls, sheet piling, vibrating barrier 

walls

Physically or chemically or combination of the two to create subsurface 

barriers to contain/prevent contaminated groundwater flow to 

downgradient. Isolates and/or contains contamination; therefore, 

effective for most contaminants. 

Containment of the plume can be effective for isolating 

source areas to prevent plume migration, but not effective 

for dissolved‐phase contaminants with slow groundwater 

flow velocity. 

Can be implemented In fine porous media to depths of 30 to 60 

ft bgs using conventional construction, deeper using injection 

methods.

Moderate to high depending on 

area and volume requirements

x (Not effective for low concentration 

COC impacted GW in localized area; 

no active treatment involved)

Removal Excavation Excavation Excavation of impacted solids and fluids using standard construction 

equipment (I.e. backhoes, bulldozers, and front‐end loaders).

Fugitive emissions such as dust and particulates are often a 

problem during operations. Communities often oppose the 

transportation of excavated material through populated 

areas. Some restrictions or pretreatment of the waste may 

be necessary.

The source area soil at AOC E has been removed up to 16 ft bgs 

in 1996 during the UST removal; excavation up to 40 ft bgs or 

deeper to remove saturated zone soil and groundwater is 

technically challenging and not cost effective.

Excavation and off‐site disposal is 

a relatively simple process, well 

proven and readily 

implementable technology.  

x (Not feasible for excavation up to 

40 ft bgs or deeper)

In Situ Treatment Chemical In‐situ Chemical Oxidation (ISCO) Aqueous injection of oxidizing agents (persulfate, peroxide, 

permanganate, or ozone) to promote abiotic in situ oxidation of 

organic compounds.

Effective on most chlorinated solvents, polyaromatic 

hydrocarbons, and petroleum products. Permanganate is 

not effective on benzene; ozone not easy to handle and not 

cost effective.

ISCO using activated persulfate was successfully demonstrated 

at AOC E via pilot study to treat COCs. Using Catalyzed 

Hydrogen Peroxide Propagations (CHP) to address persulfate 

persistence is based on findings of eight treatment studies 

performed by persulfate manufacturer FMC.

Moderate x (ISCO using activated 

persulfate successfully 

demonstrated by pilot 

study; persulfate 

persistence can be 

addressed by CHP)
In‐Situ Chemical Reduction (ISCR) Aqueous injection of reducing agents (zero‐valent iron, hydrogen) to 

promote abiotic in situ reduction of chlorinated organic compounds 

(CVOC).

Most suitable as permeable treatment barrier for the 

migration of impacted CVOC groundwater. Not compatible 

for site COCs.

Considerable uncertainty on fundamental design parameters 

for field application.  

Moderate to high x (Not compatible for COCs)

Physical In‐well Air Stripping (Circulating Wells) Groundwater is aerated and lifted within a well bore, re‐infiltrates a 

different strata of the formation, and creates groundwater circulation. 

Target compounds are halogenated VOCs, SVOCs, and fuels. 

Variations of the technology may allow for its effectiveness 

against some nonhalogenated VOCs, SVOCs, pesticides, and 

inorganics. In general, in‐well air strippers are more 

effective at sites containing high concentrations of dissolved 

contaminants with high Henry's law constants. In addition, 

tight formation at AOC E would limit or inhibit the 

effectiveness of this technology.

Extensive system capital investment required. Power not 

readily available at the site

Moderate to high x (not suitable for AOC E with low 

concentration)

Air Sparging/Air Stripping Air in injected into saturated matrices to remove COCs through 

volatilization. May also be used at lower air flow rates to promote 

biodegradation of petroleum VOCs. Often coupled with SVE for 

collection/treatment of displaced VOCs.   

Target compounds are VOCs, fuels and some SVOCs. 

Effective with tight well spacing (25' or so) in permeable, 

homogeneous media; significantly less effective in low 

permeability soils or stratified soils such at those observed 

at AOC E.

Installation of additional SVE wells are required. Extensive 

system capital investment required. Power not readily available 

at the site

Moderate to high x (not suitable for AOC E with low 

concentration)

Multiphase phase extraction (MPE) MPE is a technology that uses a high vacuum system to remove liquid 

(i.e., NAPL, contaminated groundwater) and soil vapor. It removes 

contaminants from above and below the water table. Once above 

ground, the extracted vapors, liquid‐phase organics, and/or 

groundwater are separated and treated. Systems may be designed to 

recover only product, mixed product and water, or separate streams of 

product and water.

Target compounds are dissolved‐phase VOCs and fuels. Use 

of MPE can shorten the cleanup time at a site, as the 

capillary fringe is often the most contaminated area, but is 

not likely to be effective in low permeability conditions with 

only dissolved‐phase constituents. 

MPE pilot test performed in 2002 already removed the LNAPL. 

LNAPL is not currently present in the site wells to warrant the 

application of MPE. Extensive system capital investment and 

energy usage required. 

Moderate to high x (LNAPL is not present )

Biological Treatment Enhanced Aerobic Bioremediation The rate of bioremediation of organic compounds by microbes is 

enhanced by increasing the concentration of electron acceptors and 

nutrients in ground water, surface water, and leachate. Oxygen is the 

main electron acceptor for aerobic bioremediation. Nitrate serves as 

an alternative electron acceptor under anoxic conditions. 

Target compounds for enhanced biodegradation processes 

are nonhalogenated VOCs, nonhalogenated SVOCs, and 

fuels. Pesticides also should have limited treatability. 

May be used as a polishing step (ORC socks) after ISCO 

treatment, however; There is no need for placement of ORC 

socks due to the proven success of ISCO by pilot study. 

Low to moderate x (not retained due to the success of 

ISCO pilot study)

Anaerobic Bioremediation with Permeable 

Reactive Barriers/Biowalls or Injection Grid 

Application

Subsurface delivery of electron donors (hydrogen, acetate, methanol, 

commercially available substrate etc.) via biobarrier or grid application 

within the target zone to stimulate anaerobic biodegradation of 

chlorinated compounds by reductive dechlorination. 

Considerable uncertainty on rate and extent of 

biodegradation that can be achieved.  Requires necessary 

organic substrate to maintain anaerobic conditions. Nitrate 

enhancement has primarily been used to remediate 

groundwater source area contaminated by BTEX, but at 

lower degradation rates than aerobic degradation. 

May require site‐specific pilot‐scale testing.  As with any 

technology relying on advective flow for reagent delivery to 

treatment zone, significant constraints in low permeability 

media. 

Moderate to high x (not quite effective for low 

concentration COCs at AOC E)
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TABLE 4‐3
Technology Screening Summary
AOC E Focused Feasibility Study Report
Former NASD, Vieques, Puerto Rico

General Response 

Actions
Remedial Technology Process Options Descriptions Effectiveness Implementability Relative Cost  Retain Reject

In Situ Treatment

(continued)

Biological Treatment

(continued)

Monitored Natural Attenuation Short‐and/or long‐term routine monitoring is implemented to record 

site conditions, concentration levels, and natural attenuation 

parameters. Natural subsurface processes such as dilution, 

volatilization, biodegradation, adsorption, and chemical reactions with 

subsurface materials reduce concentrations to acceptable levels.

Good, but highly site specific. Less generation or transfer of 

remediation wastes; less intrusive as few surface structures 

are required; may be applied to all or part of a given site, 

depending on site conditions and cleanup objectives; overall 

cost will likely be lower than active remediation.  Longer 

time frames (> 15 years) may be required to achieve 

remediation objectives, compared to active remediation. 

Good, and increasing regulatory agency acceptance. However, 

regulatory agencies often require demonstrated 

biodegradation before acceptance.

Low to moderate.  The most 

significant costs associated with 

natural attenuation are most 

often due to monitoring 

requirements.

x (MNA not retained due to long 

remediation time and uncertainty to 

meet PRGS within a reasonable time 

frame)

Ex Situ Treatment Chemical Chemical Oxidation (e.g., UV Oxidation) Oxidizing agents are used to destroy organic contaminants in an ex situ 

reactor.  Potential oxidizing agents are UV radiation, ozone, and/or 

hydrogen peroxide/ferrous iron, or permanganate.

Oxidizing agents added to wastewater for oxidation of 

cyanide, heavy metals, unsaturated organics, sulfides, 

phenolics, pesticides, aldehydes, and aromatic 

hydrocarbons to less toxic oxidation states.  Does not work 

well for saturated aliphatics such as 1,2‐DCA. Must be able 

to extract groundwater in cost‐effective manner, which 

would likely hinder any ex situ treatment at AOC E.

Not suitable for 1,2‐DCA; extensive system capital investment 

and energy usage required.

High x (not suitable for 1,2‐DCA; high 

capital cost)

Physical Treatment Ion Exchange Ion exchange removes ions from the aqueous phase by the exchange of 

cations or anions between the contaminants and the exchange 

medium. Ion exchange materials may consist of resins made from 

synthetic organic materials that contain ionic functional groups to 

which exchangeable ions are attached. They also may be inorganic and 

natural polymeric materials. After the resin capacity has been 

exhausted, resins can be regenerated for re‐use. 

Does not work well for mixed organic contaminants. This technology has long been used in industry and is 

commercially available. High concentrations of anions in 

groundwater containing high TDS would make selective 

removal of low concentration (ppb level) of COCs challenging. 

High. Key cost factors include:

pre‐treatment requirements, 

discharge requirements, resin 

utilization, regenerant used, 

exchange efficiency, energy 

usage. 

x (Not cost effective for low 

concentration COC impacted GW ; 

brine and waste resin need disposal)

Separation Separation processes seek to detach contaminants from their medium 

by processes: ultrafiltration/microfiltration, reverse osmosis, and 

electrodialysis.

Target compounds are VOCs, SVOCs, pesticides, suspended 

particles. Effectiveness of separation processes for site COCs 

is limited due to high pretreatment requirements, fouling of 

membranes, unsuitable membrane pore size for COC 

removal. 

Would require power supply. Need for disposal of brine.  High x (Limited use for groundwater 

treatment)

Liquid‐Phase Carbon Adsorption Liquid phase carbon adsorption is a full‐scale technology in which 

groundwater is pumped through one or more vessels containing 

activated carbon to which dissolved organic contaminants adsorb. 

When the concentration of contaminants in the effluent from the bed 

exceeds a certain level, the carbon can be regenerated in place; 

removed and regenerated at an off‐site facility; or removed and 

disposed.  The two most common reactor configurations for carbon 

adsorption systems are the fixed bed and the pulsed or moving bed.

The technology is well proven, and is frequently part of 

remedial designs. The duration of GAC is usually short‐term; 

however, if concentrations are low enough, the duration 

may be long‐term. The duration of operation and 

maintenance is dependent on contaminant type, 

concentration, and volume; regulatory cleanup 

requirements; and metal concentrations.  Carbon 

adsorption systems can be deployed rapidly, and 

contaminant removal efficiencies are high

Applicable for large flow low concentrations of water. Require 

pretreatment to remove suspended solids and silica. Other 

anions in water like nitrate and sulfate will reduce the ability of 

GAC to remove COCs. Need for disposal of spent carbon.

High x (Not cost effective for treatment of  

low concentration COC impacted GW 

in localized area)

Biological Treatment Biological reactors (fluidized bed, packed bed) Organics in wastewater oxidized through the use of a mixed culture of 

organisms in anaerobic conditions. Bioreactor containing contaminants 

and electron donors to stimulate anaerobic biodegradation of 

chlorinated compounds by reductive dechlorination.

Need sufficient organic substrate to sustain organisms.  Proven technology for CVOCs and perchlorate with relatively 

high concentrations (ppm level), not effective for site COCs with 

low concentrations.

High x (Not cost effective for treatment of  

low concentration COC impacted GW 

in localized area)

Phyto‐remediation Physical/Plant uptake/Phyto‐

degradation/Rhizo‐degradation

Plants Phytoremediation via (1)

uptake and phytodegradation, (2) uptake and phytoaccumulation by 

some plant species, and (3) rapid rhizodegradation

Generally high public acceptance; no secondary waste 

production if phytoremediation is engineered to enhance 

rhizodegradation

Depth to groundwater at AOC E is approximately 40 feet bgs, 

which would likely inhibit the application of this technology 

because maximum root depths of tress are typically within 15 

feet bgs.

Low to moderate x (Not suitable for AOC E due to deep 

groundwater)

Note:

Retained technologies are shaded.

Effectiveness is the ability to perform as part of an overall alternative that can meet the objective under conditions and limitations that exist onsite

Implementability is the likelihood that the process could be implemented as part of the remedial action plan under the physical, regulatory, technical, and schedule constraints.

Relative cost is for comparative purposes only and it is judged relative to the other processes and technologies that perform similar functions.
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SECTION 5 

Development of Remedial Alternatives 
This section presents a description of focused remedial alternatives developed to meet the RAO. Remedial 
alternatives were developed based on site-specific considerations related to the nature of the COCs and their 
current (post-pilot study) concentrations, site hydrogeologic conditions, and the apparent successful 
implementation of the pilot study. Although groundwater data suggest the pilot study resulted in a decline of COC 
concentrations to below PRGs, residual persulfate has persisted in the groundwater at the site longer than 
anticipated, which interferes with the assessment of potential COC rebound. Therefore, the following remedial 
alternatives were developed to meet the RAO:  

 Alternative 1—No Action 

 Alternative 2—Groundwater Monitoring and Institutional Controls 

 Contingency Plan 1 (CP-1) – ISCO Injection Using Catalyzed Hydrogen Peroxide Propagations  (CHP) 

 Contingency Plan 2 (CP-2) – ISCO Injection Using Persulfate 

The major components of the remedial alternatives are described below.  

5.1 Alternative 1 – No Action 
Alternative 1 consists of no action. Alternative 1 is retained per requirement by NCP as a baseline for comparison 
to the other alternative.  

The major components of Alternative 1 include the following: 

 No groundwater sampling would be performed to monitor concentrations of COCs or residual persulfate 
from. 

 No institutional controls would be implemented.  

 Five-year reviews (for an estimated 30 years) would be required.  

5.2 Alternative 2 – Groundwater Monitoring and Institutional 
Controls 

Persulfate is likely to naturally attenuate below 500 mg/L within 2 to 3 years based on persulfate concentration 
trends observed during the pilot study. Therefore, Alternative 2, Groundwater Monitoring and ICs, was developed 
to monitor both the decrease of persulfate to below 500 mg/L and the subsequent groundwater trends in AOC E 
COCs to ensure COC rebound above PRGs does not occur, while implementing appropriate ICs that control 
exposure to groundwater.  

Based on persulfate concentration trends observed during the pilot study, the average first-order decay rate 
constant for persulfate was estimated to be 0.007 day-1. The persulfate first-order decay constants at AOC E were 
estimated using non-linear exponential regression of persulfate concentrations versus time for groundwater data 
collected at MW-01, MW-03, MW-04, and MW-05 (Table 5-1). This indicates that residual persulfate 
concentrations would likely naturally attenuate to 500 mg/L or less within 2 to 3 years. Tests performed by 
persulfate’s manufacturer, FMC, have shown that persulfate is no longer reactive below this level. Alternative 2 
would include annual groundwater monitoring during an estimated 3 years to monitor residual persulfate 
concentrations. After persulfate concentrations decrease to 500 mg/L or less, an estimated 1 year of quarterly 
groundwater monitoring would be performed to verify COC concentrations remain below PRGs. During the 
groundwater monitoring period, ICs would be implemented to restrict groundwater use until the COCs are 
verified to remain below the PRGs.  
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The conceptual layout of Alternative 2 is presented in Figure 5-1. The components and assumptions for 
Alternative 2 include: 

 Annual monitoring of up to four monitoring wells (MW-01, MW-04, and MW-05; and one downgradient well) 
for pH and persulfate until persulfate concentrations naturally attenuate to 500 mg/L or less (the persulfate 
threshold below which persulfate has been shown to be non-reactive by the manufacturer). 

 Annual confirmation sampling of up to eight site monitoring wells (MW-01 through MW-08) for COCs for 3 
years after persulfate concentrations are at or below 500 mg/L. 

 Implementing ICs to restrict potable groundwater use until the RAO is met.  

 Total estimated remedial action timeframe to meet the RAO is assumed to be less than 6 years.  

 Five-year reviews for 10 years for evaluating the effectiveness of the selected remedy and contingency plans. 

The actual monitoring frequency, duration, numbers of monitoring wells, and parameters will be included in the 
long-term monitoring (LTM) work plan that will be prepared following signature of the ROD. The frequency, 
duration, and parameters provided above are for the cost-estimating purposes of this Focused FS. 

5.2.1 Contingency Plans 
In the event COC rebound above PRGs is identified and/or residual persulfate remains elevated, two contingency 
plans are included for Alternative 2. A preferred remedy including associated contingency plan(s) can be selected 
in the PP and ROD to document remedial actions to be taken if triggered by defined trends. The following 
contingency plans were developed to address potentially persistent residual persulfate and/or COC rebound: 

 Contingency Plan 1 (CP-1) – ISCO Injection Using Catalyzed Hydrogen Peroxide Propagations  (CHP) 

 Contingency Plan 1 (CP-2) – ISCO Injection Using Persulfate 

The contingency plans would need to be implemented if:  

 Persulfate concentrations remain above 500 mg/L after 3 years (CP-1). 

 COC rebound is observed during the year of quarterly COC sampling (CP-2).  

Details of each of the contingency plans are described below. The assumed treatment zone for the contingencies 
is 25 feet by 25 feet in area (surrounding wells MW-01, MW-04, and MW-05), and the treatment interval is 
assumed to be 10 feet thick (approximately 43 to 53 feet bgs). This results in a treatment volume of 6,250 cubic 
feet or 231 cubic yards. With an assumed total porosity of 0.2, approximately 9,350 gallons of groundwater are 
within the treatment zone. 

Contingency Plan 1 (CP-1) 
CP-1- ISCO Injection Using Catalyzed Hydrogen Peroxide Propagations (CHP) would address potentially persistent 
residual persulfate. During the ISCO Pilot study, laboratory studies were performed by FMC which indicated that 
hydrogen peroxide (H2O2), that can serve as  an activator for persulfate oxidation, was the most feasible among 
eight treatments options to decrease the concentrations of residual persulfate (CH2M HILL, 2011). The treatments 
included electrolysis, enzyme catalase, hydrogen peroxide addition,  pH adjustment to 6.8 followed by hydrogen 
peroxide addition, pH adjustment to 3.4 followed by hydrogen peroxide addition, iron EDTA addition,  iron EDTA 
addition followed by UV-irradation, and  iron EDTA addition followed by thermal treatment. As documented in the 
ISCO Groundwater Pilot Study Technical Memorandum (CH2M HILL, 2011), which is included in Appendix B, of the 
eight treatments conducted to assess how best to decrease the residual persulfate concentrations, using 
hydrogen peroxide (H2O2) as an activator was the most feasible. The components and assumptions for CP-1 
include: 

 Approximately 2,900 gallons of 8% hydrogen peroxide catalyzed and stabilized by 610 pounds of reagents 
would be required to treat the   targeted treatment zone at AOC E. Given the tight formation at AOC E, a 
stabilizer would be added to the hydrogen peroxide to increase the half-life of hydroxyl radicals formed, and 
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thus allow a larger radius of influence to be achieved for the injected oxidant solution. Details of the ISCO 
application will be provided in the remedial action (RA) work plan.  

 The hydrogen peroxide reagent solution would be injected via one injection event into three wells (MW-01, 
MW-04, and MW-05).  

 Annual confirmation sampling of up to eight site monitoring wells (MW-01 through MW-08) for COCs for 3 
years after persulfate concentrations are at or below 500 mg/L. If COC rebound above PRGs is observed at or 
before at the end of  3 years of confirmation sampling, proceed to Contingency Plan CP-2. 

 Continue maintaining ICs that restrict groundwater use until the RAO is met. 

 Total estimated remediation time is less than 3 years. 

 No additional five-year review is necessary beyond the one included in Alternative 2 because the RAO is 
assumed to be met within 9 years including the contingency plan. However, whether another five-year review 
would be conducted for AOC E would be dependent on the actual monitoring results. 

Contingency Plan 2 (CP-2) 
CP-2- ISCO Injection Using Activated Persulfate would address potential COC rebound. The ISCO Pilot Study 
demonstrated that ISCO using activated persulfate is effective in decreasing the COC concentrations (CH2M HILL, 
2011). During the pilot study, sodium hydroxide was used as the activator. Based on FMC’s laboratory testing, 
hydrogen peroxide is recommended for the contingency due to its ability to expedite persulfate’s consumption In 
addition, persulfate would be applied at a lower concentration (10 percent by weight) than during the pilot study 
(20 percent by weight). The components and assumptions for CP-2 include: 

 Approximately 850 pounds of Klozur® sodium persulfate and 550 gallons of 12% hydrogen peroxide would be 
required to treat the targeted treatment zone at AOC E. 

 For the purposes of the Focused FS, it is assumed rebound above PRGs is observed in wells MW-01, MW-04, 
and/or MW-05. Therefore, it is assumed the injectate would be delivered via one injection event into three 
wells (MW-01, MW-04, and MW-05). The details of the ISCO application will be provided in the RA work plan. 

 Annual sampling of up to eight site wells (MW-01 through MW-08) for site COCs and persulfate would be 
performed for 3 years. 

 Continue maintaining ICs that restrict groundwater use until the RAO is met. 

 Total estimated remediation time is less than 3 years. 

 No five-year review is necessary beyond the one included in Alternative 2 because the RAO is assumed to be 
met within 9 years including the contingency plans. However, whether another five-year review would be 
conducted for AOC E would be dependent on the actual monitoring results. 
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TABLE 5‐1 
Persulfate First‐Order Decay Rate Constant 
AOC E Focused Feasibility Study Report 
Former NASD, Vieques, Puerto Rico 

 

 

Date  6/21/2010  1/27/2011  5/18/2011  12/7/2011  Persulfate First Order 
Decay Rate Constant K 

(day‐1) Time (Days)  0  220  331  534 

MW‐1 (mg/L)  180000  5,000  4200  504  0.011 

MW‐3 (mg/L)  180000  35,000  21000  10750  0.005 

MW‐4 (mg/L)  180000  15,000  21000  4200  0.007 

MW‐5 (mg/L)  180000  7,000  7000  5040  0.006 

Average  0.007 
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FIGURE 5-1
Alternative 2 - Groundwater Monitoring and ICs
AOC E Focused Feasibility Study Report
Vieques, Puerto Rico

Notes:
1. Annual monitoring of up to four monitoring wells 

(MW-01, MW-04, and MW-05; one downgradient well) 
for pH and persulfate (estimated for 3 years) until 
persulfate concentrations naturally attenuate to 
500 mg/L or less. 

2.  Annual performance sampling of 8 site wells (MW-01 
through MW-08) for 3 years after persulfate 
concentrations are at or below 500 mg/L. 

3.  Refer to Contingency Plans to address residual 
persulfate and potential COC rebound.

4.  Maintain Institutional control (deed notation) that 
restricts groundwater use until the RAO is met.
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SECTION 6 

Detailed Analysis of Remedial Alternatives 
This section presents a detailed analysis of the remedial alternatives developed in Section 5. Evaluation of 
alternatives against criteria is structured according to provisions outlined in the NCP. Alternatives are then 
compared against one another, to highlight differences and preferential characteristics.  

6.1 Evaluation Criteria 
CERCLA guidance requires evaluation of each alternative against nine criteria listed in 40 CFR 300.430(e)(9). 
Criteria were published in the March 8, 1990, Federal Register (55 FR 8666), as a basis for comparing relative 
performance, implementability, and advantages and disadvantages of alternatives. This approach is intended to 
provide sufficient information for comparison of alternatives, and for selection of the most appropriate site-
specific remedial action. Evaluation criteria are listed below: 

1. Overall protection of human health and the environment 
2. Compliance with ARARs 
3. Long-term effectiveness and permanence 
4. Reduction of toxicity, mobility, and volume (TMV) through treatment 
5. Short-term effectiveness 
6. Implementability 
7. Cost 
8. Community acceptance 
9. State/Commonwealth acceptance  

The first two categories from the above list are mandatory criteria for an alternative’s consideration, and are 
referred to as threshold criteria. However, alternatives which do not satisfy ARAR requirements can be considered 
if a specific ARAR waiver is granted. The next five categories are the primary criteria upon which the detailed 
analysis is based, and are referred to as balancing criteria. The remaining two evaluation categories are 
considered modifying criteria that are to be evaluated following the public comment process. The identified 
remedial alternatives are evaluated in this Focused FS against the first seven criteria, which are defined below.  

6.1.1 Threshold Criteria 
Threshold criteria are standards that an alternative must meet to be eligible for selection as a remedial action. 
There is little flexibility in meeting the threshold criteria—the alternative must meet them or it is unacceptable. If 
ARARs cannot be met, a waiver may be obtained where one or more site exceptions defined in the NCP occur. 

 Overall Protection of Human Health and the Environment. Protectiveness is the main requirement that 
remedial actions must meet under CERCLA. It is an assessment of whether each alternative achieves and 
maintains adequate protection of human health and the environment. A remedy is protective if it eliminates, 
reduces, or controls all current and potential unacceptable risks posed by the site through each exposure 
pathway. 

 Compliance with ARARs. Compliance with ARARs is one of the statutory requirements of remedy selection. 
This criterion is used to determine whether the alternatives would meet the pertinent applicable federal, 
state (commonwealth), and local ARARs identified above.  

6.1.2 Balancing Criteria 
Unlike threshold criteria, the five balancing criteria detailed below weigh trade-offs between alternatives. A low 
rating on one balancing criterion may be compensated by a high rating on another. Balancing criteria represent 
principles upon which the detailed evaluation and comparative analysis of alternatives is based. 

 Long-Term Effectiveness and Permanence. CERCLA emphasizes selection of remedies which ensure both 
short- and long-term protection of human health and the environment. This criterion evaluates residual risks 
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that may persist after implementation of a remedial action (or selection of a ‘no further action’ alternative). 
Assessment includes evaluation of the adequacy and reliability of controls. Factors considered appropriate 
include the following: 

 Magnitude of residual risks as a result of untreated waste, byproducts, or following conclusion of remedial 
activities. Degree of residual hazards, with respect to TMV and propensity to bioaccumulate, are 
considered. 

 Adequacy and reliability of controls necessary to manage treatment residuals and untreated waste. 
Evaluation considers long-term protection from residuals, potential technical modifications that may be 
required, and potential hazards posed by alternative replacement. 

 Reduction of TMV through Treatment. This criterion addresses the statutory preference for remedies that 
employ treatment to significantly reduce the toxicity, mobility, or volume of the hazardous substances. That 
preference is satisfied when treatment is used to reduce the principal threats at a site by destroying toxic 
chemicals or reducing the total mass or total volume of affected media. This criterion is specific to evaluating 
only how the treatment reduces toxicity, mobility, and volume. It does not address containment actions such 
as capping or covering. 

 Short-Term Effectiveness. This criterion addresses short-term impacts of the remedial alternatives by 
examining the effectiveness of alternatives in protecting human health and the environment during 
construction and implementation activities. Short-term impacts include runoff, dust, vapor, access issues, 
traffic, potential spills, noise and other byproducts of construction and remedy implementation, until 
response objectives are achieved. In addition, the environmental footprints evaluated by a sustainability 
analysis are incorporated into the short-term effectiveness criteria evaluation of this Focused FS Report. 
Short-term effects are evaluated against the following considerations: 

 Short-term risks that might be posed to the community during implementation of an alternative. 

 Potential impacts to workers during remedy implementation, including effectiveness and reliability of 
protective measures. 

 Potential environmental effects from remedy implementation, including effectiveness and reliability of 
mitigation measures. 

 Timeframe for implementation and achieved protection. 

 Implementability. This criterion evaluates technical and administrative feasibility of an alternative, to include 
availability of materials and services required for implementation. Implementability is evaluated per the 
following factors: 

 Technical feasibility, including difficulties and unknowns associated with construction, operation, 
technological reliability, feasibility of modular upgrades, and ability to monitor remedial effectiveness. 

 Administrative feasibility, including coordination activities, ability and time required for necessary 
approvals, and issuance of required permits. 

 Availability of services and materials, as applicable, including: adequate offsite treatment, storage, and 
disposal capacity; necessary equipment, specialists, manpower, and provisions; prospective and emerging 
technologies. 

 Cost. For the detailed cost analysis of alternatives, the expenditures required to complete each measure are 
estimated in terms of both capital and annual O&M costs. Given these values, a present-worth calculation for 
each alternative can be calculated for comparison. The cost estimates in this section provide an accuracy of –
30 to +50 percent. Costs are projected for up to a period of 30 years in accordance with A Guide to Developing 
and Documenting Cost Estimates During the Feasibility Study (USEPA, 2000). 
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Selection of specific technologies utilized in alternative configurations is not intended to limit final design options, 
but rather provides a baseline for cost estimation. Final cost, and resultant feasibility, depends on actual labor and 
material costs, competitive market conditions, site conditions, project scope, implementation schedule, 
contracted design, and other variables. Due to these factors, project feasibility and funding needs must be 
reviewed carefully before specific financial decisions are made, to help ensure proper evaluation, budget, and 
adequate funding. Specific details and cost estimates may need to be refined during the RA work plan 
development, as applicable. 

6.1.3 Modifying Criteria 
The following criteria modify selection of recommended alternatives: 

 Community Acceptance. This assessment includes determination of public opinion, support of, and/or 
opposition to components of remedial options. 

 State (Commonwealth) Acceptance. State (commonwealth) concerns taken into consideration include the 
following: 

 The state’s (commonwealth’s) position and key interests related to alternatives  

 State (commonwealth) comments on ARARs (or proposed waivers) 

Modifying criteria are evaluated following public comment, and as result, community and commonwealth 
acceptance is not addressed in this Focused FS. Commonwealth acceptance and community acceptance criteria 
will be evaluated by addressing comments received after the USEPA, EQB, and the public have reviewed site 
documents (e.g., Focused FS Report, Proposed Plan). This evaluation will be presented in the Responsiveness 
Summary of the ROD. 

The following subsections evaluate the remedial alternatives against the first seven criteria described above. 
Sufficient detail is incorporated into the analysis to understand significant aspects of each alternative, and to 
identify uncertainties associated with proposed solutions. 

6.2 Detailed Evaluation of Remedial Alternatives 
The two remedial alternatives described in Section 5 were evaluated in detail using the seven evaluation criteria 
described in Section 6.1. A summary of the detailed analyses is presented in Table 6-1.  

Detailed cost estimates of the remedial alternatives are provided in Table 6-2 and Appendix D. The table breaks 
down the estimated capital, annual O&M, and net present value (NPV), calculated based on a 4 percent discount 
rate for 30 years for Alternative 1, and 10 years for Alternative 2 including contingency plans. The alternative cost 
estimates are in 2012 dollars, based on RS Means and engineer‘s estimates for similar projects.  

The cost estimates presented in Table 6-2 has been developed strictly for comparing the remedial alternatives. 
The final costs of the project and the resulting feasibility will depend on actual labor and material costs, 
competitive market conditions, actual site conditions, final project scope, the implementation schedule, and other 
variables. Therefore, final project costs may vary from the cost estimates. Because of these factors, project 
feasibility and funding needs should be reviewed carefully before specific financial decisions are made or project 
budgets are established to help ensure proper project evaluation and adequate funding. The cost estimates are 
order-of-magnitude estimates having an intended accuracy range of +50 to -30 percent. The range applies only to 
the alternatives as they are defined in Section 5 and does not account for changes in the scope of the alternatives. 
The specific details in remedial actions and cost estimates would be refined during the RA work plan 
development.   

6.2.1 Assessment of Alternative 1 
Alternative 1 – No Action serves as the baseline against which the effectiveness of Alternative 2 is compared. This 
alternative is required under the NCP. Under this alternative no further groundwater monitoring will be 
conducted to monitor residual persulfate and COC concentrations in impacted groundwater at AOC E. If there was 
rebound following the persulfate treatment, COC concentrations (and therefore magnitude of risk) would still 
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likely decrease over time via natural attenuation, but there would be no mechanism to monitor progress and 
duration. Because contaminated groundwater may be left on the site, a review of site conditions every 5 years 
would be required by the NCP.  

Implementation of this alternative would not protect potential future exposure to potentially impacted 
groundwater because a groundwater monitoring program and ICs would not be implemented. There is no 
reduction of risks posed by potentially contaminated groundwater. 

This alternative would not meet action-specific ARARs since no action would be undertaken. The aquifers may 
remain out of compliance with the chemical-specific ARARs for an indefinite time because no groundwater 
monitoring would be performed to verify the groundwater conditions. The time period for this alternative was 
estimated to be 30 years due to the need for five-year reviews.  

COCs at AOC E are relatively immobile due to slow groundwater flow (about 1 foot/year), and off-site migration of 
contaminated groundwater has not been observed and is unlikely. Reduction of Toxicity, Mobility, and Volume 
(TMV) was achieved by the pilot study; however, Alternative 1 would not verify potential COC rebound and 
achieve further reduction, if necessary, due to a lack of groundwater monitoring and additional treatment.  

No construction or monitoring is associated with this alternative; however, site inspections would be required 
during the periodic five-year reviews. With respect to short-term effectiveness, the timeframe to achieve the RAO 
is indefinite for Alternative 1 because there would be no groundwater monitoring to verify the progress. For FS 
cost estimating purpose, the estimated timeframe to achieve RAO is 30 years. Short-term impacts would be 
primarily associated with minor impacts during the site inspections required by five-year reviews. The 
environmental footprint is low, based on a sustainability analysis using the SiteWiseTM tool (see Appendix E). If 
five-year reviews indicate more action (groundwater monitoring) is necessary, the site would need to go through 
the PP/ROD process again. As part of the five-year review process, groundwater monitoring would likely be 
required in the future. 

Taking no action would require no capital costs nor operation and maintenance (O&M) costs. For cost 
comparison, although five-year reviews are an administrative requirement by the NCP rather than by active 
remedy, five-year-review costs have been included as a periodic cost and in the present-worth analysis for 
Alternative 1. The periodic cost estimate for the five-year review is $32,000 and the present worth cost of 
Alternative 1 is estimated at $109,000 assuming a 30-year operation period and 4 percent discount rate. 

6.2.2 Assessment of Alternative 2  
Alternative 2 – Groundwater Monitoring and ICs consists of implementing ICs for groundwater restrictions and 
conducting groundwater monitoring. Either or both of the contingency plans may be added to Alternative 2 if 
needed. Alternative 2 is protective of human health and the environment. Implementation of ICs (e.g., signage 
and groundwater use restrictions) would provide protection against potential groundwater ingestion and/or 
uncontrolled exposure during the remedy. Groundwater monitoring for an estimated 3 years would verify that 
persulfate concentrations have decreased to below 500 mg/L, allowing monitoring of COCs for potential rebound 
above PRGs. If necessary, contingency plans (CP-1 and CP-2) would be implemented to address potential residual 
persulfate persistence or COC rebound above PRGs. The subsequent groundwater COC sampling included in each 
contingency would confirm that the PRGs are achieved. In terms of long-term effectiveness, Alternative 2 would 
be effective because it utilizes groundwater monitoring to ensure rebound does not occur to levels that above 
drinking water standards or posing unacceptable risk, as well as contingency ISCO injections should that level of 
rebound occur. 

There are no Puerto-Rico location-specific ARARs for this alternative. This alternative would meet federal location-
specific and other action-specific ARARs. Potential exposures can be effectively minimized in the short term by 
implementing an IC plan to restrict groundwater use. It may take approximately 3 years for persulfate 
concentrations to naturally attenuate to 500 mg/L or below. This alternative including contingency plans is 
expected to meet the chemical-specific ARARs within 9 years.  
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Alternative 2 would meet the RAO within 6 to 9 years depending on whether contingency plans are needed or 
not. Short-term impacts would be negligible and primarily associated with equipment and personnel transport to 
the site during groundwater sampling activities, site inspections, and injection activities should implementation of 
a contingency(ies) be necessary. The environmental footprint is low to moderate (see analysis using the 
SiteWiseTM tool in Appendix E).  

No significant technical difficulties are likely associated with the implementation of this alternative. Groundwater 
monitoring is easily implemented. ICs would likely require administrative resources and local cooperation. The 
ISCO pilot study was implemented successfully at the site, with competent vendors for injection work and 
commercial oxidants readily available. This would likely be similar for any necessary contingency. 

The capital cost of Alternative 2 consists primarily of implementing ICs, initiating the groundwater monitoring 
program, and, if necessary, ISCO injection under contingency conditions. The capital cost is estimated to be 
$66,000. The alternative assumes that no additional monitoring wells or injection wells will be necessary. The 
annual O&M cost consists primarily of field labor and analytical costs to collect groundwater data, and office labor 
to analyze trends and prepare annual monitoring reports. The present worth cost of total O&M and periodic cost 
for Alternative 2 is $194,000). The present worth for Alternative 2 without having to implement a contingency, 
assuming a 9-year project life, is $260,000. The cost estimate is detailed in Appendix D. 

If contingency CP-1 is required, the present worth costs for the CHP injection are estimated to be $213,000. When 
added to the present worth costs for groundwater monitoring, the total present worth costs for contingency CP-1 
are $473,000. If contingency CP-2 is required, the present worth costs for the persulfate injection are estimated to 
be $194,000. When added to the present worth costs for groundwater monitoring, the total present worth costs 
for contingency CP-2 are $454,000. The cost estimate details for the contingencies are included in Appendix D.  

6.3 Comparative Analysis of Alternatives 
This section provides a comparative analysis of the remedial alternatives described in Section 5. The relative 
performance of the two alternatives is evaluated in relation to each evaluation criteria. The comparative analysis 
identifies the advantages and disadvantages of each alternative, relative to each other, so that key tradeoffs can 
be assessed during the decision–making process. 

6.3.1 Overall Protection of Human Health and the Environment 
Alternative 1 (No Action) is not protective, because attainment of the RAO would not ascertained due to lack of 
ICs and groundwater monitoring. Alternative 2 (Groundwater Monitoring and ICs), including the contingency 
plans, is protective of human health and the environment because the RAO would be met within 5 years and 
potential exposure would be prevented by groundwater use restrictions until the RAO was met.  

6.3.2 Compliance with ARARs 
There are no Puerto Rico location-specific ARARs relevant to the alternatives. Alternative 1 (No Action) does not 
verify whether the chemical-specific ARARs are met. Alternative 2 meets all ARARs.  

6.3.3 Long-Term Effectiveness and Permanence 
Since groundwater monitoring would not be performed for Alternative 1 to verify COC concentrations remain 
below PRGs, long-term effectiveness could not be evaluated for Alternative 1. Five-year reviews would be 
required for an indefinite time (assumed to be 30 years for cost estimation) for Alternative 1. Because there 
would be no long-term monitoring, the long-term effectiveness of Alternative 1 would not be known. 

Alternative 2 provides adequate and reliable long-term protection. Alternative 2 would be effective because it 
utilizes groundwater monitoring to ensure rebound does not occur to levels that above drinking water standards 
or posing unacceptable risk, as well as contingency ISCO injections should that level of rebound.  

6.3.4 Reduction of Toxicity, Mobility, and Volume through Treatment 
Reduction of TMV was achieved by the pilot study; however, Alternative 1 would not verify potential rebound and 
achieve further reduction, if necessary, due to lack of groundwater monitoring and additional treatment. For 
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Alternative 2, natural attenuation that is monitored, and implementation of contingency plans (if necessary), 
would reduce COC concentrations in groundwater within 9 years for further TMV reduction. 

6.3.5 Short-Term Effectiveness 
Alternative 1, due to the lack of groundwater monitoring or contingency injections, would result in minimal short-
term impact. For FS cost estimating purpose, the time to meet the RAO for Alternative 1 is 30 years, but the actual 
timeframe would be unknown because there would be no long-term monitoring conducted. Alternative 2 would 
have a higher short term impact, but they are relatively minor and warranted to ensure exposure to COC-
impacted groundwater is restricted while persulfate concentrations and COCs are monitored. The estimated 
timeframe to meet the RAO for Alternative 2 ranges from 6 to 9 years depending on whether contingency plans 
are needed or not. The contingencies would also enhance short-term effectiveness by providing a means of 
addressing adverse groundwater conditions, whether these are persistent elevated persulfate concentrations or 
COCs rebounding above remediation goals. 

A sustainability analysis of the two alternatives was conducted using the SiteWiseTM tool (see Appendix E). 
Alternative 1 had the lowest environmental footprint in terms of projected greenhouse gas (GHG) emissions and 
energy consumptions between the two alternatives considered. However, as noted previously, this alternative 
does not meet the RAO. The environmental footprints of the alternatives including contingency plans are in the 
order below (lowest to highest): Alternative 1 < Alternative 2 < Alternative 2 with CP-2 < Alternative 2 with CP-1.  

6.3.6 Implementability 
Since Alternative 1 is the No Action alternative and does not meet the RAO, it would be difficult to obtain 
administrative approval for this alternative. Alternative 2 is technically and administratively feasible because 
previous groundwater monitoring and ISCO injections have been performed at the site.  

6.3.7 Cost 
The estimated costs for each alternative are summarized in Table 6-2.  
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TABLE 6‐1 
Detailed Evaluation of Remedial Alternatives 
AOC E Focused Feasibility Study Report 
Former NASD, Vieques, Puerto Rico 

Evaluation Criteria  Alternative 1: 
No Action 

Alternative 2:  
Groundwater Monitoring and Institutional Controls 

Overall Protection to Human Health and the Environment 

Prevent exposure to COCs in groundwater at 
concentrations that pose a potentially 
unacceptable human health risk until the COC 
concentrations reach the drinking water 
standard or, in the absence of a drinking water 
standard, an acceptable risk level. 

No reduction in risk of exposure over current 
conditions. This will not protect potential future users 
of groundwater, since a groundwater monitoring 
program and ICs would not be established. The longer‐
term compliance with PRGs would not be verified, nor 
would the decline of injected oxidant persulfate be 
monitored or known.  

Protective: groundwater monitoring would verify the injected oxidant 
(persulfate) concentration decreases to non‐reactive levels, and would 
allow an assessment of a potential COC rebound. Contingency plans (CP‐1 
and CP‐2) would address potential residual persulfate persistence and/or 
COC rebound. The subsequent groundwater COC sampling would confirm 
that the remedial goals have been achieved. Implementation of ICs (e.g., 
signage and groundwater use restrictions) would provide protection 
against risk from groundwater ingestion and/or exposure during the 
remedy.  

Compliance with ARARs 

Location‐specific ARARs  Not applicable.  Would meet location‐specific ARARs. 

Action‐specific ARARs  Would not meet any ARARs since there would be no 
action. 

Would meet action‐specific ARARs. 

Chemical‐specific ARARs  Does not comply with the Preliminary Remedial Goals 
(PRGs).  

Would meet PRGs. Based on persulfate concentration trends over a 21‐
month period post‐ISCO, it may take approximately 2 to 3 years for 
persulfate concentrations to naturally attenuate to 500 mg/L or below 
(the persulfate threshold below which  FMC Corporation determined 
persulfate to be non‐reactive). After persulfate concentrations decrease 
to 500 mg/L or less, groundwater COC sampling would be conducted to 
verify COC concentrations remain below PRGs and no rebound occurs. 
Contingency plans would be performed as necessary, if persulfate persists 
longer than 3 years, and/or if COCs rebound to above PRGs once residual 
persulfate is no longer reactive. 
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TABLE 6‐1 
Detailed Evaluation of Remedial Alternatives 
AOC E Focused Feasibility Study Report 
Former NASD, Vieques, Puerto Rico 

Evaluation Criteria  Alternative 1: 
No Action 

Alternative 2:  
Groundwater Monitoring and Institutional Controls 

Long‐Term Effectiveness and Permanence 

Magnitude of Risks  COCs at AOC E are relatively immobile due to slow 
groundwater flow (about 1 foot/year), and off‐site 
migration of contaminated groundwater has not been 
observed and is unlikely. Risk would be reduced over 
time via natural attenuation, but there will be no 
mechanism to monitor COC concentrations, nor 
persulfate concentrations.   

This alternative in conjunction with implementation of contingency plans 
(as necessary) would ensure or reduce COC concentrations to meet PRGs 
and therefore reduce unacceptable risks within an estimated 5 years.  

 

Adequacy and Reliability of Controls  No controls.  ICs are expected to reliably prevent exposure to groundwater until the 
RAO is met.  

Need for 5‐year review  Because groundwater monitoring would not be 
performed to verify COC concentrations are below 
PRGs, five‐year reviews would be required for an 
indefinite time (assumed to be 30 years for cost 
estimating purpose). 

Since the remedial action is anticipated to be completed within 5 years, 5‐
year review s for 10 years  is assume to be required to evaluate the 
effectiveness and protectiveness of the remedy. 

Reduction of Toxicity, Mobility, or Volume (TMV) Through Treatment 

Reduction of TMV  Reduction of TMV was achieved by the pilot study, 
however, Alternative 1 would not verify the potential 
rebound and achieve further reduction result in no 
measurable reduction of TMV due to a lack of 
groundwater monitoring and additional treatment. 

Groundwater monitoring would document that COCs remained below 
PRGs or, if not, a contingency plan would be implemented to reduce COC 
concentrations in groundwater to achieve the PRGs via TMV reduction 
within an estimated 6 years.  

Short‐Term Effectiveness 

Potential impacts to workers during remedial 
action and the effectiveness and reliability of 
protective measures 

Not applicable.  Impacts to workers would be minor, primarily associated with injection 
activities if contingency plans are implemented.  
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TABLE 6‐1 
Detailed Evaluation of Remedial Alternatives 
AOC E Focused Feasibility Study Report 
Former NASD, Vieques, Puerto Rico 

Evaluation Criteria  Alternative 1: 
No Action 

Alternative 2:  
Groundwater Monitoring and Institutional Controls 

Short‐term risk that might be posed to the 
community during implementation 

There would be no short‐term risk to the community 
because no action would be implemented.  

 

No community is located at or immediately adjacent to the site. The only 
potential interaction with the community is transporting equipment and 
personnel for implementing and monitoring the remedy to the site. 
However, the potential impacts are negligible. 

Potential environmental impacts of remedial 
action and effectiveness and reliability of 
mitigation measures during implementation 

Minor impacts associated with site inspections required 
by five‐year reviews. 

Negligible impacts associated with groundwater sampling activities, site 
inspections, and/or injection activities. 

Time until protection is achieved 

 

Could not be verified due to lack of groundwater 
monitoring (Assuming 5‐year reviews for 30 years for 
cost estimating purpose) 

Less than approximately 9 years. 

 

Environmental Footprint (In terms of GHG 
emissions and energy consumption) 

Negligible  Higher than Alternative 1 but it is necessary to meet RAOs 

Implementability 

Technical feasibility  No groundwater monitoring to verify the effectiveness 
of the remedy. 

Groundwater monitoring is easily implemented. ICs would likely require 
administrative resources and local cooperation. 

Administrative feasibility  If five‐year reviews indicate more action is necessary, 
would need to go through the PP/ROD process again. 

Feasible: Similar injection work at the site was approved by the regulatory 
agencies for the pilot study.  

Availability of services, equipment, and 
materials 

Not applicable.  Readily available: Groundwater monitoring uses conventional equipment. 
Vendors competent in injection design and implementation are readily 
available. Oxidant commercially available. 

Cost 

(See Table 6‐2  for Cost Breakdown)  Low  Low to medium 
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TABLE 6‐2 
Summary of Cost Estimates for Remedial Alternatives 
AOC E Focused Feasibility Study Report 
Former NASD, Vieques, Puerto Rico 

Alternatives  Alternative 1  Alternative 2 

Description  (No Action) 

30 years 

(Groundwater 
Monitoring and ICs) 

6 years 

With Contingency Plan CP‐1 (Groundwater 
Monitoring, ICs, and CHP Injection) 

9 years 

With Contingency Plan CP‐2 (Groundwater 
Monitoring, ICs,  and Persulfate Injection) 

9 years 

Groundwater 
Monitoring 

CHP Injection  Groundwater 
Monitoring 

Persulfate Injection 

Total Capital Cost  $0  $66,000  $66,000  $126,000  $66,000  $117,000 

Total O&M & Periodic Cost (NPV)  $109,000  $194,000  $194,000  $87,000  $194,000  $77,000 

Total Project Cost (NPV in 2012$)  $109,000  $260,000  $473,000  $454,000 

Note: NPV is based on discount rate of 4% 

 

 



 

ES092211083434TPA 7-1 

SECTION 7 

References 
CH2M HILL. 2011. Technical Memorandum - Summary of AOC E Pilot Study Status and Rationale for Transitioning 
to Feasibility Study, Area of Concern (AOC) E, Former Naval Ammunition Support Detachment Vieques, Puerto Rico. 
August 3. 

CH2M HILL, 2010. Final In-Situ Remediation Pilot Studies (AOC E and AOC I Sites) Sampling and Analysis Plan, 
Former Naval Ammunition Support Detachment, Vieques, Puerto Rico. January.  

CH2M HILL, 2008a. Final Remedial Investigation Report, Area of Concern (AOC) E, Former Naval Ammunition 
Support Detachment, Vieques, Puerto Rico. July, 2008. 

CH2M HILL, 2008b. Technical Memorandum – Proposed Pilot Study of In-Situ Remediation at Vieques AOC E. 
December 19, 2008. 

CH2M HILL, 2005. Final Supplemental Remedial Investigation Work Plan for Area of Concern (AOC) E, the Former 
U.S. Naval Ammunition Support Detachment (NASD), Vieques Island, Puerto Rico. November. 

CH2M HILL, 2004. Draft Remedial Investigation/Feasibility Study Report, Area of Concern (AOC) E, Former Naval 
Ammunition Support Detachment, Vieques Island, Puerto Rico. February. 

CH2M HILL, 2000. Expanded Preliminary Assessment/Site Investigation, U.S. Naval Ammunition Storage 
Detachment, Vieques Island, Puerto Rico. October. 

CH2M HILL, 1999. Site Characterization Report for Site No. 2016, Prepared for United States Navy, Roosevelt Roads 
Naval Station, Ceiba, Puerto Rico. April. 

United States Department of Defense, (DoD). 2009. Consideration of Green and Sustainable Remediation Practices 
in the Defense Environmental Restoration Program (memorandum). August. 

USEPA. 2008. Green Remediation: Incorporating Sustainable Environmental Practices into Remediation of 
Contaminated Sites. EPA 542-R-08-002. April. 

USEPA. 2006. 2006 Edition of the Drinking Water Standards and Health Advisories. EPA 822-R-06-013 Office of 
Water, U.S. Environmental Protection Agency, Washington, DC. Summer 2006. 

USEPA. 2011. Regional Screening Level (RSL) Summary Table. November. 

USEPA, 2000. A Guide to Developing and Documenting Cost Estimates During the Feasibility Study. EPA 540-R-00-
002. July. 

USEPA. 1988. Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA. EPA/540/G-
89/004. October. 

 



 

 

Appendices



Appendix A 
Summary of Soil Data for DBB Soil Pilot Study 



Appendix A-1
Vieques - West AOC E

Validated Subsurface Soil Raw Analytical Results
July 2008

Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
1,1,1-TRICHLOROETHANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
1,1,2,2-TETRACHLOROETHANE 4.6 U 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
1,1,2-TRICHLOROETHANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
1,1-DICHLOROETHANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
1,1-DICHLOROETHENE 4.6 U 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
1,2,3-TRICHLOROBENZENE 4.6 U 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
1,2,4-TRICHLOROBENZENE 4.6 U 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
1,2-DIBROMO-3-CHLOROPROPANE 4.6 U 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
1,2-DIBROMOETHANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
1,2-DICHLOROBENZENE 4.6 U 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 90 J 270 U 260 U 240 J 900 U 940 U 240 U
1,2-DICHLOROETHANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
1,2-DICHLOROPROPANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
1,3-DICHLOROBENZENE 4.6 U 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
1,4-DICHLOROBENZENE 4.6 U 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
1,4-DIOXANE 91 U 86 U 87 U 89 U 78 U 88 U 4900 U 5300 U 5100 U 5200 U 18000 U 19000 U 4800 U
2-BUTANONE 9.1 U 8.6 U 8.7 U 8.9 U 7.8 U 8.8 U 490 U 110 J 130 J 520 U 1800 U 1900 U 480 U
2-HEXANONE 9.1 U 8.6 U 8.7 U 8.9 U 7.8 U 8.8 U 490 U 530 U 510 U 520 U 1800 U 1900 U 480 U
4-METHYL-2-PENTANONE 9.1 U 8.6 U 8.7 U 8.9 U 7.8 U 8.8 U 490 U 530 U 510 U 520 U 1800 U 1900 U 480 U
ACETONE 9.1 U 8.6 U 8.7 U 10 U 17 U 8.8 U 490 U 530 U 510 U 520 U 1800 U 1900 U 480 U
BENZENE 4.6 UJ 4.3 UJ 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 390 380 J 940 U 240 U
BROMOCHLOROMETHANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
BROMODICHLOROMETHANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
BROMOFORM 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
BROMOMETHANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
CARBON DISULFIDE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
CARBON TETRACHLORIDE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
CHLOROBENZENE 4.6 U 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
CHLOROETHANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
CHLOROFORM 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
CHLOROMETHANE 0.47 J 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
CIS-1,2-DICHLOROETHENE 4.6 U 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
CIS-1,3-DICHLOROPROPENE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
CYCLOHEXANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
DIBROMOCHLOROMETHANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
DICHLORODIFLUOROMETHANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
ETHYLBENZENE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 2,300 1,100 1,400 9,000 7,100 5,200 2,200
ISOPROPYLBENZENE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 970 620 840 3,000 1,700 1,300 830
m- and p-Xylene 4.6 UJ NA NA NA NA NA NA NA NA NA NA NA NA
M,P-XYLENE NA 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 150 J 850 1,300 50,000 29,000 27,000 150 J
METHYL ACETATE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
METHYL TERT-BUTYL ETHER 4.6 UJ 4.3 U 4.3 U 1.3 J 0.3 J 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
METHYLCYCLOHEXANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 480 270 U 260 U 720 820 J 640 J 580
METHYLENE CHLORIDE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
O-XYLENE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 240 J 490 22,000 570 J 3,800 240 U
STYRENE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
TETRACHLOROETHENE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
TOLUENE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 6,300 900 U 940 U 240 U
TRANS-1,2-DICHLOROETHENE 4.6 U 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
TRANS-1,3-DICHLOROPROPENE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
TRICHLOROETHENE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
TRICHLOROFLUOROMETHANE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U
VINYL CHLORIDE 4.6 UJ 4.3 U 4.3 U 4.5 U 3.9 U 4.4 U 240 U 270 U 260 U 260 U 900 U 940 U 240 U

SPLP Volatile Organic Compounds (UG/L)
1,1,1-TRICHLOROETHANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
1,1,2,2-TETRACHLOROETHANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
1,1,2-TRICHLORO-1,2,2-TRIFLUOROETHANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
1,1,2-TRICHLOROETHANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
1,1-DICHLOROETHANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
1,1-DICHLOROETHENE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
1,2,4-TRICHLOROBENZENE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
1,2-DIBROMO-3-CHLOROPROPANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
1,2-DIBROMOETHANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
1,2-DICHLOROBENZENE 10 U NA NA 10 U NA NA NA NA NA 3 J 3 J NA NA
1,2-DICHLOROETHANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
1,2-DICHLOROPROPANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
1,3-DICHLOROBENZENE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
1,4-DICHLOROBENZENE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
2-BUTANONE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
2-HEXANONE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
4-METHYL-2-PENTANONE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
ACETONE 10 UJ NA NA 10 UJ NA NA NA NA NA 10 UJ 10 UJ NA NA

VWAE-SB21P-0910-08C
7/16/08

VWAE-SB21-3436-08C
7/17/08

VWAE-SB21-3638-08C
7/17/08

VWAE-SB21-1820-08C
7/16/08

VWAE-SB21-2930-08C
7/16/08

VWAE-SB21-0910-08C
7/16/08

VWAE-SB21-1618-08C
7/16/08

VWAE-SB20P-1618-08C
7/18/08

VWAE-SB20-2022-08C
7/18/08

VWAE-SB20-2830-08C
7/18/08

VWAE-SB20-0810-08C
7/18/08

VWAE-SB20-1618-08C
7/18/08

VWAE-SB20-3234-08C
7/18/08
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Appendix A-1
Vieques - West AOC E

Validated Subsurface Soil Raw Analytical Results
July 2008

Sample ID
Sample Date
Chemical Name

VWAE-SB21P-0910-08C
7/16/08

VWAE-SB21-3436-08C
7/17/08

VWAE-SB21-3638-08C
7/17/08

VWAE-SB21-1820-08C
7/16/08

VWAE-SB21-2930-08C
7/16/08

VWAE-SB21-0910-08C
7/16/08

VWAE-SB21-1618-08C
7/16/08

VWAE-SB20P-1618-08C
7/18/08

VWAE-SB20-2022-08C
7/18/08

VWAE-SB20-2830-08C
7/18/08

VWAE-SB20-0810-08C
7/18/08

VWAE-SB20-1618-08C
7/18/08

VWAE-SB20-3234-08C
7/18/08

BENZENE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
BROMODICHLOROMETHANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
BROMOFORM 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
BROMOMETHANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
CARBON DISULFIDE 10 U NA NA 2 J NA NA NA NA NA 2 J 3 J NA NA
CARBON TETRACHLORIDE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
CHLOROBENZENE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
CHLOROETHANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
CHLOROFORM 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
CHLOROMETHANE 7 J NA NA 2 J NA NA NA NA NA 15 11 NA NA
CIS-1,2-DICHLOROETHENE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
CIS-1,3-DICHLOROPROPENE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
CYCLOHEXANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
DIBROMOCHLOROMETHANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
DICHLORODIFLUOROMETHANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
ETHYLBENZENE 10 U NA NA 10 U NA NA NA NA NA 27 19 NA NA
ISOPROPYLBENZENE 10 U NA NA 10 U NA NA NA NA NA 5 J 5 J NA NA
METHYL ACETATE 10 U NA NA 10 U NA NA NA NA NA 2 J 2 J NA NA
METHYL TERT-BUTYL ETHER 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
METHYLCYCLOHEXANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
METHYLENE CHLORIDE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
STYRENE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
TETRACHLOROETHENE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
TOLUENE 10 U NA NA 10 U NA NA NA NA NA 26 10 U NA NA
TRANS-1,2-DICHLOROETHENE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
TRANS-1,3-DICHLOROPROPENE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
TRICHLOROETHENE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
TRICHLOROFLUOROMETHANE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
VINYL ACETATE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
VINYL CHLORIDE 10 U NA NA 10 U NA NA NA NA NA 10 U 10 U NA NA
XYLENE (TOTAL) 10 U NA NA 10 U NA NA NA NA NA 180 100 NA NA

Semivolatile Organic Compounds (UG/KG)
1,1'-BIPHENYL 190 U 180 U 180 U 190 U NA 180 U 220 200 U 1400 U 340 190 110 J 380
1,2,4,5 TETRACHLOROBENZENE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
2,2'-OXYBIS(1-CHLOROPROPANE) 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
2,3,4,6-TETRACHLOROPHENOL 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
2,4,5-TRICHLOROPHENOL 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
2,4,6-TRICHLOROPHENOL 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
2,4-DICHLOROPHENOL 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
2,4-DIMETHYLPHENOL 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
2,4-DINITROPHENOL 380 U 350 U 360 U 370 U NA 350 U 370 U 380 U 2700 U 380 U 360 U 340 U 370 U
2,4-DINITROTOLUENE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
2,6-DINITROTOLUENE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
2-CHLORONAPHTHALENE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
2-CHLOROPHENOL 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
2-METHYLNAPHTHALENE 3.8 U 19 J 8 J 7.4 U NA 8.7 J 2,900 10,000 14,000 6,600 3,200 2,300 4,300
2-METHYLPHENOL 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
2-NITROANILINE 380 U 350 U 360 U 370 U NA 350 U 370 U 380 U 2700 U 380 U 360 U 340 U 370 U
2-NITROPHENOL 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
3,3'-DICHLOROBENZIDINE 190 U 180 U 180 U 190 U NA 180 U 190 R 200 R 1400 U 190 R 180 R 180 R 190 R
3-NITROANILINE 380 U 350 U 360 U 370 U NA 350 U 370 U 380 U 2700 U 380 U 360 U 340 U 370 U
4,6-DINITRO-2-METHYLPHENOL 380 U 350 U 360 U 370 U NA 350 U 370 U 380 U 2700 U 380 U 360 U 340 U 370 U
4-BROMOPHENYL PHENYL ETHER 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
4-CHLORO-3-METHYLPHENOL 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
4-CHLOROANILINE 190 U 180 U 180 U 190 U NA 180 U 190 R 200 R 1400 U 190 R 180 R 180 R 190 R
4-CHLOROPHENYL PHENYL ETHER 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
4-METHYLPHENOL 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
4-NITROANILINE 380 U 350 U 360 U 370 U NA 350 U 370 U 380 U 2700 U 380 U 360 U 340 U 370 U
4-NITROPHENOL 380 U 350 U 360 U 370 U NA 350 U 370 U 380 U 2700 U 380 U 360 U 340 U 370 U
ACENAPHTHENE 3.8 UJ 7.1 U 180 U 7.4 U NA 180 U 23 270 320 J 160 J 100 J 94 J 150 J
ACENAPHTHYLENE 3.8 U 7.1 U 180 U 7.4 U NA 180 U 22 U 38 U 38 U 7.5 U 22 U 21 22 U
ACETOPHENONE 90 J 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
ANTHRACENE 3.8 U 7.1 U 7.2 U 7.4 U NA 7.1 U 36 110 85 360 61 77 49
ATRAZINE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
BENZALDEHYDE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
BENZO(A)ANTHRACENE 3.8 U 1.3 J 7.2 U 7.4 U NA 7.1 U 83 310 260 280 130 100 140
BENZO(A)PYRENE 3.8 U 7.1 U 7.2 U 7.4 U NA 7.1 U 26 82 92 43 J 36 37 45
BENZO(B)FLUORANTHENE 3.8 U 7.1 U 7.2 U 7.4 U NA 7.1 U 31 86 91 82 J 43 27 52
BENZO(G,H,I)PERYLENE 3.8 U 7.1 U 7.2 U 7.4 U NA 7.1 U 40 140 160 72 J 63 54 70
BENZO(K)FLUORANTHENE 3.8 U 7.1 U 7.2 U 7.4 U NA 7.1 U 18 J 56 72 7.5 U 27 27 30
BIS(2-CHLOROETHOXY)METHANE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
BIS(2-CHLOROETHYL)ETHER 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
BIS(2-ETHYLHEXYL)PHTHALATE 190 U 180 U 180 U 190 U NA 180 U 530 J 1,600 1,700 1,200 720 670 5,500 J
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Appendix A-1
Vieques - West AOC E

Validated Subsurface Soil Raw Analytical Results
July 2008

Sample ID
Sample Date
Chemical Name

VWAE-SB21P-0910-08C
7/16/08

VWAE-SB21-3436-08C
7/17/08

VWAE-SB21-3638-08C
7/17/08

VWAE-SB21-1820-08C
7/16/08

VWAE-SB21-2930-08C
7/16/08

VWAE-SB21-0910-08C
7/16/08

VWAE-SB21-1618-08C
7/16/08

VWAE-SB20P-1618-08C
7/18/08

VWAE-SB20-2022-08C
7/18/08

VWAE-SB20-2830-08C
7/18/08

VWAE-SB20-0810-08C
7/18/08

VWAE-SB20-1618-08C
7/18/08

VWAE-SB20-3234-08C
7/18/08

BUTYL BENZYL PHTHALATE 190 U 180 U 180 U 190 U NA 180 U 190 590 900 J 420 170 J 180 440
CAPROLACTAM 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
CARBAZOLE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
CHRYSENE 3.8 U 1.2 J 1.1 J 7.4 U NA 7.1 U 59 210 240 140 J 100 85 110
DIBENZO(A,H)ANTHRACENE 3.8 U 7.1 U 7.2 U 7.4 U NA 7.1 U 9.6 J 17 J 15 J 7.5 U 7.8 J 11 J 16 J
DIBENZOFURAN 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
DIETHYL PHTHALATE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
DIMETHYL PHTHALATE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
DI-N-BUTYL PHTHALATE 190 U 180 U 180 U 190 U NA 180 U 190 U 61 J 1400 U 190 U 180 U 180 U 190 U
DI-N-OCTYL PHTHALATE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
FLUORANTHENE 3.8 U 7.1 U 7.2 U 7.4 U NA 7.1 U 50 200 290 J 50 100 88 85
FLUORENE 3.8 U 3.4 J 1.7 J 7.4 U NA 1.7 J 140 460 650 J 320 210 180 220
HEXACHLOROBENZENE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
HEXACHLOROBUTADIENE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
HEXACHLOROCYCLOPENTADIENE 190 U 180 U 180 U 190 U NA 180 U 190 R 200 R 1400 U 190 R 180 R 180 R 190 R
HEXACHLOROETHANE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
INDENO(1,2,3-CD)PYRENE 3.8 U 7.1 U 7.2 U 7.4 U NA 7.1 U 18 J 48 54 7.5 U 24 22 29
ISOPHORONE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
NAPHTHALENE 3.8 U 14 J 7 J 7.4 U NA 7.1 J 1,500 5,500 7,600 3,900 2,100 1,800 2,600
NITROBENZENE 190 UJ 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
N-NITROSO-DI-N-PROPYLAMINE 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
N-NITROSODIPHENYLAMINE(1) 190 U 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
PENTACHLOROPHENOL 380 U 14 UJ 15 UJ 370 U NA 14 UJ 45 U 78 U 77 U 380 U 44 U 340 U 45 U
PHENANTHRENE 3.8 U 7.1 U 7.2 U 7.4 U NA 7.1 U 220 900 1,400 410 540 480 600
PHENOLS 39 J 180 U 180 U 190 U NA 180 U 190 U 200 U 1400 U 190 U 180 U 180 U 190 U
PYRENE 3.8 U 2.6 J 2.2 J 7.4 U NA 1.9 J 150 810 500 J 380 330 310 360

SPLP Semivolatile Organic Compounds (UG/L)
1,1'-BIPHENYL 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
2,2'-OXYBIS(1-CHLOROPROPANE) 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
2,4,5-TRICHLOROPHENOL 130 U NA NA 130 U NA NA NA NA NA 130 U 130 U NA NA
2,4,6-TRICHLOROPHENOL 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
2,4-DICHLOROPHENOL 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
2,4-DIMETHYLPHENOL 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
2,4-DINITROPHENOL 130 U NA NA 130 U NA NA NA NA NA 130 U 130 U NA NA
2,4-DINITROTOLUENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
2,6-DINITROTOLUENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
2-CHLORONAPHTHALENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
2-CHLOROPHENOL 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
2-METHYLNAPHTHALENE 50 U NA NA 50 U NA NA NA NA NA 52 52 NA NA
2-METHYLPHENOL 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
2-NITROANILINE 130 U NA NA 130 U NA NA NA NA NA 130 U 130 U NA NA
2-NITROPHENOL 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
3,3'-DICHLOROBENZIDINE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
3-NITROANILINE 130 U NA NA 130 U NA NA NA NA NA 130 U 130 U NA NA
4,6-DINITRO-2-METHYLPHENOL 130 U NA NA 130 U NA NA NA NA NA 130 U 130 U NA NA
4-BROMOPHENYL PHENYL ETHER 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
4-CHLORO-3-METHYLPHENOL 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
4-CHLOROANILINE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
4-CHLOROPHENYL PHENYL ETHER 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
4-METHYLPHENOL 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
4-NITROANILINE 130 U NA NA 130 U NA NA NA NA NA 130 U 130 U NA NA
4-NITROPHENOL 130 U NA NA 130 U NA NA NA NA NA 130 U 130 U NA NA
ACENAPHTHENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
ACENAPHTHYLENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
ACETOPHENONE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
ANTHRACENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
ATRAZINE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
BENZALDEHYDE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
BENZO(A)ANTHRACENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
BENZO(A)PYRENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
BENZO(B)FLUORANTHENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
BENZO(G,H,I)PERYLENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
BENZO(K)FLUORANTHENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
BIS(2-CHLOROETHOXY)METHANE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
BIS(2-CHLOROETHYL)ETHER 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
BIS(2-ETHYLHEXYL)PHTHALATE 50 U NA NA 21 J NA NA NA NA NA 38 J 21 J NA NA
BUTYL BENZYL PHTHALATE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
CAPROLACTAM 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
CARBAZOLE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
CHRYSENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
DIBENZO(A,H)ANTHRACENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
DIBENZOFURAN 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
DIETHYL PHTHALATE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
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Appendix A-1
Vieques - West AOC E

Validated Subsurface Soil Raw Analytical Results
July 2008

Sample ID
Sample Date
Chemical Name

VWAE-SB21P-0910-08C
7/16/08

VWAE-SB21-3436-08C
7/17/08

VWAE-SB21-3638-08C
7/17/08

VWAE-SB21-1820-08C
7/16/08

VWAE-SB21-2930-08C
7/16/08

VWAE-SB21-0910-08C
7/16/08

VWAE-SB21-1618-08C
7/16/08

VWAE-SB20P-1618-08C
7/18/08

VWAE-SB20-2022-08C
7/18/08

VWAE-SB20-2830-08C
7/18/08

VWAE-SB20-0810-08C
7/18/08

VWAE-SB20-1618-08C
7/18/08

VWAE-SB20-3234-08C
7/18/08

DIMETHYL PHTHALATE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
DI-N-BUTYL PHTHALATE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
DI-N-OCTYL PHTHALATE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
FLUORANTHENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
FLUORENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
HEXACHLOROBENZENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
HEXACHLOROBUTADIENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
HEXACHLOROCYCLOPENTADIENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
HEXACHLOROETHANE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
INDENO(1,2,3-CD)PYRENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
ISOPHORONE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
NAPHTHALENE 50 U NA NA 50 U NA NA NA NA NA 71 80 NA NA
NITROBENZENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
N-NITROSO-DI-N-PROPYLAMINE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
N-NITROSODIPHENYLAMINE(1) 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
PENTACHLOROPHENOL 130 UJ NA NA 130 UJ NA NA NA NA NA 130 UJ 130 UJ NA NA
PHENANTHRENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
PHENOLS 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA
PYRENE 50 U NA NA 50 U NA NA NA NA NA 50 U 50 U NA NA

Total Metals (MG/KG)
ALUMINUM 19,700 7,290 9,080 30,200 NA 8,500 11,900 8,700 5,460 13,100 11,000 6,690 9,230
AMEN CYANIDE 2.9 U 2.7 U 2.7 U 2.8 U NA 2.7 U 3 U 2.7 U 2.8 U 2.8 U 2.7 U 3.2 U 2.9 U
ANTIMONY 6.8 UJ 6.3 UJ 6.5 UJ 6.7 UJ NA 6.4 UJ 7.1 UJ 6.3 UJ 6.6 UJ 6.6 UJ 6.3 UJ 7.5 UJ 7 UJ
ARSENIC 0.84 J 0.31 J 1.1 U 2.2 NA 0.38 J 0.51 J 0.42 J 1.1 U 0.57 J 0.54 J 0.51 J 1.2 U
BARIUM 224 J 65.3 76.6 356 J NA 78.1 97.4 79.6 49.3 126 J 111 J 66.4 118
BERYLLIUM 0.57 U 0.1 J 0.14 J 0.56 U NA 0.12 J 0.17 J 0.13 J 0.086 J 0.55 U 0.53 U 0.13 J 0.19 J
CADMIUM 0.57 U 0.52 U 0.54 U 0.56 U NA 0.53 U 0.59 U 0.52 U 0.55 U 0.55 U 0.53 U 0.63 U 0.58 U
CALCIUM 4,240 2,010 2,200 10,500 NA 2,300 2,590 2,110 1,720 2,290 5,740 5,840 2,340
CHROMIUM 16.1 6.7 7.9 39.3 NA 9.8 9.8 8.8 4.6 10.1 21.7 59.3 10.9
COBALT 18.8 J 5.1 J 6 29.5 J NA 6 7.3 6.1 3.6 J 15 J 7.3 J 1.1 J 9.5
COPPER 44.5 19.3 22.1 68.2 NA 23.2 33.8 23.3 13.1 25.5 17.3 9.1 34.8
IRON 27,700 14,100 15,600 53,400 NA 16,100 18,900 16,400 10,600 22,800 14,800 12,000 16,500
LEAD 3.8 1.3 R 1.4 R 1.7 NA 1.9 R 12.6 R 6.3 R 5.3 R 7.7 3.6 3.2 R 19.1 R
MAGNESIUM 5,050 2,030 2,350 19,900 NA 2,460 3,170 2,390 1,540 2,080 3,970 2,180 3,250
MANGANESE 1,120 J 367 451 1,250 J NA 423 551 496 278 480 J 309 J 264 771
MERCURY 0.11 U 0.1 U 0.11 U 0.11 U NA 0.1 U 0.12 U 0.1 U 0.11 U 0.11 U 0.11 U 0.51 0.11 U
NICKEL 9.2 4.2 U 4.3 U 23.5 NA 4.3 U 5.3 4.2 U 4.4 U 3.6 J 6.3 5 U 5.3
POTASSIUM 2,430 J 976 J 1,080 J 256 J NA 1,090 J 1,160 J 1,210 J 660 J 596 J 491 J 1,220 J 1,210 J
SELENIUM 4 UJ 3.6 U 3.8 U 3.9 UJ NA 3.7 U 4.2 U 3.7 U 3.8 U 3.9 UJ 3.7 UJ 4.4 U 4.1 U
SILVER 1.1 U 1 U 1.1 U 1.1 U NA 1.1 U 1.2 U 1 U 1.1 U 1.1 U 1.1 U 1.3 U 1.2 U
SODIUM 570 U 521 U 543 U 559 U NA 532 U 594 U 523 U 549 U 554 U 528 U 626 U 581 U
THALLIUM 0.57 U 0.54 U 0.53 U 0.53 U NA 0.51 U 0.57 U 0.55 U 0.57 U 0.55 U 0.53 U 0.61 U 0.56 U
VANADIUM 71.7 43.5 45.7 176 NA 48.5 61.6 49.9 31.8 76.5 37 10.9 50.8
ZINC 49.2 20.2 28.2 69.1 NA 23.9 86.2 24.7 17.4 26.6 25.9 14.5 109

SPLP Metals (UG/L)
ALUMINUM 34,900 NA NA 31,400 NA NA NA NA NA 29,000 2,980 NA NA
ANTIMONY 4.2 J NA NA 4 J NA NA NA NA NA 3.5 UJ 3.5 UJ NA NA
ARSENIC 3.2 U NA NA 3.2 U NA NA NA NA NA 3.2 U 3.2 U NA NA
BARIUM 173 NA NA 209 NA NA NA NA NA 165 35.2 NA NA
BERYLLIUM 0.58 NA NA 0.29 NA NA NA NA NA 0.77 0.18 U NA NA
CADMIUM 0.89 U NA NA 0.89 U NA NA NA NA NA 0.89 U 0.89 U NA NA
CALCIUM 5,780 NA NA 6,740 NA NA NA NA NA 8,210 3,690 NA NA
CHROMIUM 28.6 NA NA 44.4 NA NA NA NA NA 23.1 3.6 NA NA
COBALT 8.7 NA NA 18.3 NA NA NA NA NA 16.1 4.1 U NA NA
COPPER 74.7 NA NA 83.3 NA NA NA NA NA 46.5 7.3 NA NA
IRON 53,200 NA NA 61,400 NA NA NA NA NA 47,500 3,930 NA NA
LEAD 3.1 NA NA 2.2 NA NA NA NA NA 17.5 1.5 U NA NA
MAGNESIUM 9,450 NA NA 11,000 NA NA NA NA NA 5,920 2,250 NA NA
MANGANESE 421 NA NA 950 NA NA NA NA NA 379 83.1 NA NA
MERCURY 0.1 U NA NA 0.1 U NA NA NA NA NA 0.1 U 0.1 U NA NA
NICKEL 13.2 NA NA 20.6 NA NA NA NA NA 9.6 2 NA NA
POTASSIUM 4,070 J NA NA 581 J NA NA NA NA NA 1,260 J 253 J NA NA
SELENIUM 4.4 U NA NA 4.4 U NA NA NA NA NA 4.4 U 4.4 U NA NA
SILVER 0.51 U NA NA 0.51 U NA NA NA NA NA 0.51 U 0.51 U NA NA
SODIUM 14,400 NA NA 13,000 NA NA NA NA NA 23,900 12,000 NA NA
THALLIUM 3.8 U NA NA 3.8 U NA NA NA NA NA 3.8 U 3.8 U NA NA
VANADIUM 130 NA NA 216 NA NA NA NA NA 168 39.4 NA NA
ZINC 96.8 J NA NA 54.9 J NA NA NA NA NA 87.1 J 11.8 J NA NA

Wet Chemistry (PH)
PH 7.97 NA NA 6.64 NA NA NA NA NA 7.88 8.26 NA NA
TOC 903 NA NA 4,420 NA NA NA NA NA 11,700 8,870 NA NA
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Sample ID
Sample Date
Chemical Name

VWAE-SB21P-0910-08C
7/16/08

VWAE-SB21-3436-08C
7/17/08

VWAE-SB21-3638-08C
7/17/08

VWAE-SB21-1820-08C
7/16/08

VWAE-SB21-2930-08C
7/16/08

VWAE-SB21-0910-08C
7/16/08

VWAE-SB21-1618-08C
7/16/08

VWAE-SB20P-1618-08C
7/18/08

VWAE-SB20-2022-08C
7/18/08

VWAE-SB20-2830-08C
7/18/08

VWAE-SB20-0810-08C
7/18/08

VWAE-SB20-1618-08C
7/18/08

VWAE-SB20-3234-08C
7/18/08

Geotechnical (RATIO)
Liquid Index (LI) NA NA -7.60E-01 NA NA NA NA NA -1.32E+00 -3.10E-01 NA NA NA
Liquid Limit (LL) 38 NA 23 NA NA NA NA NA 22 38 NA NA NA
Plastic Limit (PL) 20 NA 16 NA NA NA NA NA 17 18 NA NA NA
Plasticity Index (PI) 18 NA 7 NA NA NA NA NA 5 20 NA NA NA

Grain Size (PCT)
GS01 Sieve 12" (300 mm) 100 NA 100 NA NA NA NA NA 100 100 NA NA NA
GS03 Sieve 3" (75 mm) 100 NA 100 NA NA NA NA NA 100 100 NA NA NA
GS04 Sieve 2.5" (62.5 mm) 100 NA 100 NA NA NA NA NA 100 100 NA NA NA
GS05 Sieve 2" (50 mm) 100 NA 100 NA NA NA NA NA 100 100 NA NA NA
GS06 Sieve 1.5" (37.5 mm) 100 NA 100 NA NA NA NA NA 100 100 NA NA NA
GS07 Sieve 1" (25.0 mm) 100 NA 100 NA NA NA NA NA 100 100 NA NA NA
GS08 Sieve 0.75" (19.0 mm) 100 NA 100 NA NA NA NA NA 100 100 NA NA NA
GS09 Sieve 0.5" (12.5 mm) 100 NA 100 NA NA NA NA NA 100 100 NA NA NA
GS10 Sieve 0.375" (9.5 mm) 98.6 NA 100 NA NA NA NA NA 100 100 NA NA NA
Sieve No. 004 (4.75 mm) 98 NA 98.7 NA NA NA NA NA 99.4 99 NA NA NA
Sieve No. 010 (2.00 mm) 95.5 NA 94.5 NA NA NA NA NA 91.6 97.6 NA NA NA
Sieve No. 020 (850 um) 89.2 NA 82.1 NA NA NA NA NA 65.4 90.1 NA NA NA
Sieve No. 040 (425 um) 81.3 NA 68.3 NA NA NA NA NA 38.7 75.8 NA NA NA
Sieve No. 060 (250 um) 75.2 NA 56.9 NA NA NA NA NA 25.7 64.9 NA NA NA
Sieve No. 100 (150 um) 69.6 NA 45.4 NA NA NA NA NA 17.7 56.8 NA NA NA
Sieve No. 200 (75 um) 62.8 NA 34.5 NA NA NA NA NA 12.9 49.7 NA NA NA

Total Petroleum Hydrocarbons (MG/KG)
TPH-diesel range 11 U 11 U 11 U 11 U NA 11 U 670 830 1,600 600 380 370 430
TPH-gas range 0.45 U 0.45 U 0.42 U 0.45 U 0.38 U 0.44 U 1.7 2.7 1.2 5 18 14 1.8
TPH-oil range 13 J 31 21 18 NA 23 2,700 5,100 5,700 3,200 1,900 2,200 2,000

SPLP Total Petroleum Hydrocarbons (MG/L)
TPH-diesel range 2.5 UJ NA NA 2.5 U NA NA NA NA NA 0.97 J 0.79 J NA NA
TPH-gas range 0.5 U NA NA 0.5 U NA NA NA NA NA 1.2 1.1 NA NA
TPH-oil range 5 U NA NA 5 U NA NA NA NA NA 5 U 5 U NA NA

Notes:

J - Analyte present.  Value may or may not be accurate or precise
NA - Not analyzed
R - Unreliable Result
U - The material was analyed for, but not detected

UJ - Analyte not detected, quantitation limit may be inaccurate
MG/KG - Milligrams per kilogram
MG/L - Milligrams per liter
PCT - Percent
PH - pH units
RATIO - ratio
UG/KG - Micrograms per kilogram
UG/L - Micrograms per liter
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Appendix A-2
Vieques-West AOCE

Subsurface Soil Raw Analytica lResults
November 2011

Station ID
Sample ID Soil PALs
Sample Date
Chemical Name

Volatile Organic Compounds (UG/KG)
1,2-Dichloroethane 1.3 U 84 U 90 U 110 U 120 U
Benzene 1.3 U 99 J 90 U 1,400 2,200
Methyl-tert-butyl ether (MTBE) 1.3 U 150 J 90 U 290 370
Xylene, total 1.3 UJ 23,000 100 J 110,000 150,000

SPLP Volatile Organic Compounds (UG/L)
1,2-Dichloroethane, SPLP 10.5 0.5 U 0.5 U 0.5 U 2.5 U NA
Benzene, SPLP 10.5 0.5 U 0.5 U 0.5 U 2.5 U NA
Methyl-tert-butyl ether (MTBE), SPLP 252 0.5 U 0.5 U 0.5 U 2.5 U NA
Xylene, total, SPLP 21,000 1 U 72 3.1 J 580 NA

Semivolatile Organic Compounds (UG/KG)
2-Methylnaphthalene 3.6 U 3,100 14,000 4,200 4,500
Naphthalene 3.6 U 1,700 7,900 3,000 3,100

SPLP Semivolatile Organic Compounds (UG/L)
2-Methylnaphthalene, SPLP 315 2 U 30 J 71 J 23 J NA
Naphthalene, SPLP 210 2 U 49 J 89 46 J NA

Wet Chemistry
% Moisture (pct) 10 11 8.9 J 12 11
Nitrate (mg/kg) 3.6 9.8 1.1 U 0.5 U NA
pH (ph) 7.5 7.6 7.9 7.9 NA
Sulfate (mg/kg) 90 J 55 J 1,700 66 J NA
Total organic carbon (TOC) (mg/kg) 2,300 7,500 13,000 11,000 NA

Total Petroleum Hydrocarbons (UG/KG)
TPH-diesel range 16,000 2,100,000 1,600,000 2,800,000 J 1,700,000 J
TPH-gas range 2,900 U 1,800,000 1,500,000 950,000 890,000
TPH-oil range 25,000 2,200,000 1,700,000 2,700,000 2,000,000

Notes: Nov2011_Soil_Data (Post EISB).xlsx]
Soil PALs - Soil Project Action Levels were established for protection of soil to groundwater leaching during the EISB pilot study, which were groundwater pilot study PRGs adjusted by dilution factor of 2.1.

NA - Not analyzed Hillary Ott
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/KG - Micrograms per kilogram
UG/L - Micrograms per liter

J - Analyte present, value may or may not be accurate or precise

VWAE-SB22-2832-1111
11/01/11

VWAE-SB23P-2832-1111
11/01/11

VWAE-SB22 VWAE-SB23
VWAE-SB23-1620-1111

11/01/11
VWAE-SB23-2832-1111

11/01/11
VWAE-SB22-1620-1111

11/01/11
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T E C H N I C A L  M E M O R A N D U M    
 

Summary of AOC E Pilot Study Status and Rationale 
for Transitioning to Feasibility Study 
PREPARED FOR: Julio Vazquez/USEPA 

Wilmarie Rivera/PREQB 

PREPARED BY: CH2M HILL on behalf of the Navy 

DATE: August 3, 2011 
  

The purpose of this Technical Memorandum (TM) is to provide the rationale for halting the 
Pilot Study at Area of Concern (AOC) E and moving to a Feasibility Study for the site. As 
such, this TM summarizes the data and information obtained from the baseline sampling 
event, two post-injection sampling events, and related activities associated with the In-situ 
Chemical Oxidation (ISCO) and Enhanced In-situ Bioremediation (EISB) Pilot Study. AOC E 
is located at the Former Naval Ammunition Support Detachment (NASD), Vieques, Puerto 
Rico (Figure 1). Figure 2 shows the monitoring well distribution at AOC E, and Figure 3 
shows the general groundwater flow directions across the site, which trends west to 
northwest.  

This TM was prepared under the United States (U.S.) Department of the Navy (Navy), 
Naval Facilities Engineering Command (NAVFAC), Atlantic Division, Comprehensive 
Long-term Environmental Action – (CLEAN) Contract N62470-08-D-1000, Contract Task 
Order 083, for submittal to the United States Environmental Protection Agency (USEPA) 
Region 2 and the Commonwealth of Puerto Rico Environmental Quality Board (PREQB). 
The Navy, USEPA, and the EQB, together with the United States Fish and Wildlife Service 
(USFWS) for land owned by the Department of Interior (DOI), work jointly as the former 
NASD Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) Environmental Restoration Program (ERP) Team.  

The planning document that sets the framework for the implementation of the Pilot Study is 
the Sampling and Analysis Plan (SAP) (CH2M HILL, 2010). 

Pilot Test Design 
Historical information regarding the contaminant source and release(s) can be found in the 
Remedial Investigation (RI) Report (CH2M HILL, 2008). Based on the historical information, 
the AOC E Pilot Study was designed with three objectives: 

 To determine if the Pilot Study technologies (for the unsaturated and saturated zones) 
can reduce the groundwater contaminant concentrations to acceptable levels 

 To determine if the Pilot Study technologies can reduce the groundwater cleanup time 
relative to contaminants degrading on their own (natural attenuation) 
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 To determine if the pilot study technologies can reduce the groundwater contaminant 
concentrations in soil to levels that do not pose soil to groundwater leaching concerns.  

Preliminary remediation goals from the SAP (CH2M HILL, 2010) are summarized in Table 
1. The Pilot Study approach consisted of an ISCO application with sodium persulfate 
(sodium hydroxide alkaline activated Klozur) injections into four existing 2-inch-diameter 
monitoring wells (MW-01, MW-03, MW-04 and MW-05) in and around the area of 
groundwater contamination. Immediately following ISCO injections, an enhanced 
biodegradation technology was implemented by injecting calcium nitrate into the 
unsaturated zone in the area of highest contamination identified in the unsaturated zone. 

A second round of groundwater injections of sodium persulfate activated with sodium 
hydroxide was conducted in monitoring wells MW-01, MW-03, MW-04, and MW-05 3 
months after the initial application.  

Pilot Test Activities 
Activities conducted to date on the Pilot Test at AOC E are summarized in Table 2 and 
described in more detail below.  

Baseline Groundwater Monitoring  
On January 25, 2010, prior to baseline groundwater monitoring, AOC E monitoring wells 
were checked for free product. None was detected in any well except MW-01, which 
contained 0.59 foot of free product. The product was bailed from the well. On March 5, 2010, 
0.16 foot of product was detected in MW-01. The product was again bailed from the well.  

Baseline groundwater monitoring was conducted on monitoring wells MW-01, MW-03, 
MW-04, and MW-05 on March 16-17, 2010. Less than an inch of product was detected in 
MW-01; however, the product was bailed from the well prior to collecting groundwater 
samples. The samples were analyzed and validated in accordance with the SAP (CH2M 
HILL, 2010). Analytical results are summarized in Table 3. The Pilot Study preliminary 
remediation goals (PRGs) were exceeded for benzene in MW-01, for MTBE in MW-04 and 
MW-05, and for naphthalene in MW-01 and MW-05. Field measurements of persulfate were 
also recorded to provide baseline concentrations for the oxidant. 

First ISCO Injection Event 
Immediately following the baseline sampling event, the first ISCO injection event was 
conducted from March 27 to 31, 2010. Approximately 3,344 pounds (lb) of sodium persulfate 
with 3,200 lb of sodium hydroxide (20 percent by weight or 200,000 milligrams per liter 
[mg/L] activated persulfate) were injected into MW-01, MW-03, MW-04 and MW-05. The 
chemicals were evenly distributed among the wells. Twenty gallons of water was injected 
behind the final oxidant solution injected into each well. Because of the free product 
detected in MW-01, activated persulfate was first injected into MW-03, MW-04, and MW-05 
(the wells surrounding MW-01) while bailing from MW-01 to induce a gradient toward the 
well. The purpose was to enhance the distribution of persulfate throughout the area of 
groundwater contamination. When persulfate was detected in groundwater bailed from 
MW-01, injection of the activated persulfate solution commenced in MW-01.  
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Second ISCO Injection Event 
The second ISCO injection event occurred from June 21 to 23, 2010. Prior to the injections, 
residual persulfate concentrations were measured in the wells (Table 4) with a Chemetrics 
test kit, as defined in the SAP (CH2M HILL, 2010). Because the maximum detectable 
persulfate concentration by the particular field test kit was 70 mg/L, and all readings 
showed the concentrations in the wells were higher, the actual concentrations of residual 
persulfate were unknown. However, based on the well-documented behavior of persulfate 
in the environment, the second ISCO injection proceeded as planned.  

Approximately 1,672 lb of sodium persulfate with 1,600 lbs of sodium hydroxide (18 percent 
by weight or 180,000 mg/L activated persulfate) were injected into MW-01, MW-03, MW-04, 
and MW-05. The chemicals were evenly distributed among the wells, and the injections 
were followed by 20 gallons of water in each well. As with the first ISCO injection event, the 
oxidant solution was first injected into the wells surrounding MW-01 (MW-03, MW-04, and 
MW-05) while MW-01 was bailed to induce a gradient. After injecting 100 gallons (of a total 
of 256 gallons) in MW-03 and MW-04, and 256 gallons into MW-05, injections into MW-01 
commenced.  

First Post-ISCO Injection Sampling Event  
As part of the scheduled first post-injection groundwater sampling event, residual 
persulfate concentrations were measured on January 27, 2011 in monitoring wells MW-01, 
MW-03, MW-04 and MW-05. Although residual persulfate concentrations were measured 
with the Chemetrics test kit, as was done during the second injection event, the samples 
were diluted so that the kits could be used to get better estimates of the residual persulfate 
concentrations, as shown in Table 4. Because persulfate concentrations remained high (the 
highest measured was 35,000 mg/L, which is about 19 percent of the injected concentration 
[i.e., 180,000 mg/L] during the second injection event [i.e., an 81 percent or more decline in 
persulfate concentrations]), the decision was made to postpone groundwater sampling (in 
accordance with the SAP [CH2M HILL, 2010]) until persulfate concentrations declined 
further.  

Because residual persulfate was showing unusual persistence, groundwater samples were 
collected from the four wells and sent to FMC Corporation’s (the persulfate’s manufacturer) 
research analytical laboratory for confirmation of persulfate concentrations by FMC’s test kit 
and auto-titrator tests. In addition to confirming the field-measured persulfate 
concentrations and pH levels, FMC tested the groundwater to: 

 Measure contaminants in monitoring well water via gas chromatography (GC)/mass 
spectrometer (MS) with purge and trap 

 Analyze potential options to break down remaining persulfate  

 Spike the groundwater samples from MW-03 and MW-04 with benzene and 
naphthalene to see if the residual persulfate could oxidize spiked benzene and 
naphthalene 

It is noted that although FMC Corporations’ analytical methods were sound, FMC research 
analytical laboratory is not a Department of Defense (DoD)-certified laboratory, nor is it the 
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laboratory procured for the Pilot Study in accordance with the SAP (CH2M HILL, 2010). 
However, the analytical data can be used to make determinations regarding the Pilot Study 
with confidence. The chromatograms produced by FMC for MW-01 showed naphthalene 
and benzene concentrations of 190 and 40 micrograms per liter (gL), respectively. They 
also showed MW-04 contained 590 gL naphthalene; while MW-05 contained 14.8 g/L 
naphthalene and was below the detection limit of 0.08 g/L for benzene.  

Results of analysis of the second bulleted question above show that of the eight treatments 
conducted to assess how best to decrease the residual persulfate concentrations, using 
hydrogen peroxide (H2O2) as an activator was the most feasible. 

In a spike test referenced in bullet three above, samples of groundwater from MW-04 and 
MW-03 were spiked with approximately 20,000 gL naphthalene and 10,000 gL benzene. 
Some samples were kept at 2 degrees Celsius (°C), and others at 25°C. The samples were 
analyzed by GC/MS with purge and trap after 0 days, 5 days, 10 days, 15 days, and 20 days 
(Figure 4). In the tests conducted at 25°C, groundwater samples from both MW-03 and MW-
04 that had been spiked with benzene and naphthalene showed no detections of these 
contaminants by 20 days (less than the method detection limit [MDL] of 0.08 gL). In tests 
conducted at 2°C, groundwater from MW-03 and MW-04 spiked with benzene and 
naphthalene showed marked decreases to less than or equal to 5000 gL by 20 days. 
Because laboratory results indicated the persulfate appears to remain able to oxidize 
residual contaminants in groundwater, the persulfate was left in the groundwater to slowly 
destroy residual contaminants rather than being actively consumed by delivering 
appropriate chemicals to the groundwater.  

Second Post-ISCO Injection Sampling Event  
Persulfate concentrations were measured again on May 18, 2011 to determine if/how much 
additional residual persulfate consumption had occurred since the January 2011 sampling 
event, to assess if persulfate concentrations had decreased sufficiently to sample the 
groundwater for contaminants in accordance with the SAP (CH2M HILL, 2010). As shown 
in Table 4, residual persulfate concentrations were similar to those measured in January 
2011. MW-01 and MW-05 groundwater samples were sent to the FMC Corporation research 
laboratory to be analyzed by purge and trap and GC/MS. Three sets of samples were sent 
from each well: one unpreserved, one preserved with HCL, and one preserved with ascorbic 
acid in accordance with an USEPA laboratory protocol to neutralize the oxidation process. 
Neither benzene nor naphthalene was detected in any of the three sets of samples from both 
wells (MDL of 0.08 gL).  

Conclusions 
Although the pilot study activities and outcome were not as originally planned, the 
information collected suggests the ISCO injections were successful at reducing contaminant 
concentrations. Specifically, the residual persulfate levels are requiring a longer period than 
anticipated to decline, but contaminant concentrations measured by FMC during two 
sampling events indicate concentrations of contaminants of interest have declined below 
goals.  
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Further, tests by FMC Corporation show that the persulfate is still reactive with 
contaminants. The pilot test has shown ISCO to be effective on the site constituents of 
concern (COCs) in groundwater. Therefore, rather than waiting for an unknown period of 
time for the persulfate levels to return to normal, it is proposed that the feasibility study for 
AOC E to be initiated. In this case, further groundwater monitoring to ensure persulfate 
levels return to normal and contaminant concentrations do not rebound can be performed 
as part of post-ROD monitoring. However, because no post-injection soil samples have been 
collected, soil sampling in accordance with the SAP (CH2M HILL, 2010) will be conducted 
during the Feasibility Study so that information can be included in the evaluation of 
remedial alternatives, as warranted.  

References 
CH2M HILL. 2008. Final Remedial Investigation Report, Area of Concern (AOC) E, Former Naval 
Ammunition Support Detachment, Vieques, Puerto Rico 

CH2M HILL. 2010. Final In-Situ Remediation Pilot Studies (AOC E and AOC I Sites) Sampling 
and Analysis Plan, Former Naval Ammunition Support Detachment, Vieques, Puerto Rico.  
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TABLE 1 
Preliminary Remediation Goals 
AOC E Technical Memorandum 
Vieques, Puerto Rico 

* Note: A pilot study PRG of 1.4 µg/L was selected solely to represent a conservative screening value to evaluate the 
technical implementability and effectiveness of the proposed pilot study technology. The EPA’s health-advisory life-
time value for naphthalene is 100 µg/L (USEPA, 2006), which would most likely be the final clean-up level in 
groundwater for naphthalene.   

COCs Pilot Study PRGs Source of PRGs 

Benzene 5 µg/L MCL 

1,2-Dichloroethane 5 µg/L MCL 

2-Methylnaphthalene 150 µg/L Hazard Index (HI) of 1 based on the September 
2008 EPA Regional Screening Level 

MTBE 120 µg/L Based on the cancer risk of 10-5 and  the 
September 2008 EPA Regional Screening Level 

Naphthalene 1.4 µg/L* Based on the cancer risk of 10-5 and  the 
September 2008 EPA Regional Screening Level 

Total xylenes 10,000 µg/L MCL 



TABLE 2 
Field Activity Summary 
AOC E Technical Memorandum 
Vieques, Puerto Rico 

Date Specific Activity Comments 

January 25, 
2010 

Product check in AOC E 
monitoring wells 

Detected and bailed 0.59 feet of product from monitoring well 
MW-01; no product in other wells.   

March 5, 2010 Product check in AOC E 
monitoring wells 

Detected and bailed 0.16 feet of product from monitoring well 
MW-01.   

March 16-17, 
2010 

Baseline Groundwater 
Sampling Event 

Purged and sampled 4 monitoring wells (MW-01, MW-03, 
MW-04, and MW-05). Samples analyzed by DoD certified lab 
and results validated by 3

rd
 party validator.  Measured 0.07 feet 

product in MW-01; no product in other wells.   

March 27-31, 
2010 

1
st
 ISCO Injection Event Injected 3,344 pounds of sodium persulfate with 3,200 lbs of 

sodium hydroxide (total of approximately 2,009 gallons) across 
four existing monitoring wells (MW-01, MW-03, MW-04, and 
MW-05).  Started injecting in wells MW-03, -04, and -05 while 
bailing MW-01 to draw the persulfate in that direction, then 
when persulfate was detected in purge water from MW-01, 
started injecting in MW-01.   

June 21-23, 
2010 

2
nd

 ISCO Injection Event Injected 1,672 pounds of sodium persulfate with 1,600 lbs of 
sodium hydroxide (total of approximately 1,024 gallons) across 
four existing monitoring wells (MW-01, MW-03, MW-04, and 
MW-05). Injected in wells surrounding MW-01 first (MW-03, MW 
-04, and MW-05) while bailing from MW-01, then started 
injecting also in MW-01.   

January 27, 
2011 

Field-measured persulfate 
concentrations in wells 
prior to scheduled sampling 
event; sent samples from 
MW-01, MW-03, MW-04, 
and MW-05 to FMC 
Corporation lab for multiple 
tests 

Purged and field-measured persulfate in monitoring wells MW-
01, MW-03, MW-04, and MW-05.  Decision made to delay 
formal sampling event until persulfate concentrations declined 
further.  FMC Corporation measured persulfate concentrations 
in each well sample.  Additional tests consisted of: 1) Analyzing 
options to break down remaining persulfate, 2) Measuring 
contaminants of interest in monitoring well water via GC/MS 
with purge and trap, 3) Spiking the groundwater samples with 
benzene and naphthalene in MW-03 and MW-04 to see if 
remaining persulfate would oxidize spiked benzene and 
naphthalene 

May 18, 2011 Field-measured persulfate 
concentrations in wells to 
determine feasibility of 
sampling; sent groundwater 
samples from MW-01 and 
MW-05 to FMC Corporation 
lab for testing   

Purged and field-measured persulfate in monitoring wells MW-
01, MW-03, MW-04, and MW-05.  Decision made to delay 
formal sampling event until persulfate concentrations declined 
further.  FMC Corporation analyzed groundwater samples from 
MW-01 and MW-05 via GC/MS purge and trap.  Benzene and 

naphthalene in both samples below MDL of 0.08 µ g/L.   

 



Table 3 
CTO-83 AOC-E

Groundwater Exceedance Results
AOC E Technical Memorandum 

Vieques, Puerto Rico

Station ID

Sample ID
Sample Date
Chemical Name

Volatile Organic Compounds (UG/L)
Benzene 5 6.4 5 U 5 U 5 U 4.5 J
Methyl-tert-butyl ether (MTBE) 120 120 5 U 130 96 520

Semivolatile Organic Compounds (UG/L)
2-Methylnaphthalene 150 8 1 U 1 U 1 U 5.8
Naphthalene 1.4 6.6 1 U 1 U 1 U 13

Dissolved Metals (UG/L)
Iron, Dissolved 5,860 200 U 4,730 NA 4,100
Manganese, Dissolved 2,130 50 UJ 4,350 NA 2,040

Wet Chemistry

VWAE-MW04-0310
03/17/10

WAE-MW01

VWAE-MW01-0310
03/17/10

GW PRGs VWAE-MW04P-0310 
(duplicate)
03/17/10

WAE-MW05

VWAE-MW05-0310
03/17/10

WAE-MW04WAE-MW03

VWAE-MW03-0310
03/16/10

Wet Chemistry
Nitrate (mg/l) 0.34 B 4.9 J 0.07 BJ NA 0.038 BJ
Sulfate (mg/l) 5.5 B 20 B 8.5 B NA 7.3 B
Total organic carbon (TOC) (mg/l) 17 10 U 19 NA 9.2 J

Total Petroleum Hydrocarbons (UG/L)
TPH-diesel range 3,500 350 U 1,600 1,500 1,300
TPH-gas range 150 55 U 65 60 250
TPH-oil range 870 350 U 540 630 350 U

Biomass (CELLS/ML)
Cells 110,000 NA NA NA NA

Community Structure (Percent)
Actinomycetes 8.96 NA NA NA NA
Anaerobic metal reducers 2.09 NA NA NA NA
Eukaryotes 0.75 NA NA NA NA
Firmicutes 15.7 NA NA NA NA
General Nsats 25.4 NA NA NA NA
Proteobacteria 47.1 NA NA NA NA

Functioning Genes (CELLS/ML)
Benzyl Succinante Synthase 40.3 NA NA NA NA
Napthalene Dioxygenase 18,000 NA NA NA NA

Physiological Status 
Decreased Permeability (Tran/Cis) 0.169 NA NA NA NA
Slowed Growth (CY/Cis) 2.00 NA NA NA NA

Notes:
Bold indicates exceeds criteria

B - Analyte not detected above the level reported in blanks

J - Analyte present, value may or may not be accurate or 
precise
NA - Not analyzed
U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be 
inaccurate
CELLS/ML - Cells per milliliter
MG/L Milligrams per literMG/L - Milligrams per liter
Tran/Cis- The ratio of the number of cells of all trans fatty 
acids to the number of cells of all cis fatty acids
CY/Cis- The ratio of the number of cells of all cyclopropyl 
(mid-chain branched fatty acids) to the number of cells of 
all cis fatty acids
UG/L - Micrograms per liter

Page 1 of 1



Table 4
Measured Persulfate Concentrations
AOC E Technical Memorandum
Vieques, Puerto Rico

03/16-03/18/10 6/21/2010 1/27/2011 1/27/2011 1/27/2011 5/18/2011

MW-1 0 >70 5,000 5,420 5,945 4,200
MW-3 0 >70 35,000 27,580 22,960 21,000
MW-4 0.07 NM 15,000 26,240 21,929 21,000
MW-5 0 >70 7,000 3,940 4,768 7,000

Baseline monitoring with 
Chemets test kit prior to 

injections
Chemets test kit results prior to 

second injection
Chemets test kit results prior to 

scheduled sampling event
FMC laboratory test kit results 
prior to scheduled sampling

FMC laboratory auto-titrator 
results prior to scheduled 

sampling
Chemets test kit results during 

sampling for FMC
NM= Not measured
Injected at 200,000 mg/L starting on 3/22/10
Injected at 180,000 mg/L starting on 6/21/10

Well number

AOC E Persulfate Concentrations

Concentration (mg/L)
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Appendix C 
Data Validation Reports 



Post RI – July 2008 



EIIYIJ'~.II"AL 
D at a,;?)Jtr.v.ic:e 5, Inc. 

DIESEL RANGE ORGANICS (DROIORO) 
USEP A Region II - Level IV Review 

Site: Viegues Island, CTO-OO 1 0 SDG #: 0807038 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 25, 2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver 

EDSID Client Sample ID Laboratory Sample ID Matrix 
1 VW AE-SS21-0506 0807038·08 Soil 

IMS VW AE-SS21-0506MS 0807038-08MS Soil 
IMSD VW AE-SS21-0506MSD 0807038-08MSD Soil 

2 VW AE-SB21-091 0 0807038-09 Soil 
3 VW AE-SB21 P-091 0 0807038-10 Soil 
4 VW AE-SB21-1618 0807038-11 Soil 
5 VW AE-SB21-1820 0807038-12 Soil 
6 VW AE-SB21-3436 0807038-13 Soil 
7 VWAE-SB21-3638 0807038-14 Soil 
8 VW AE-SB21-2930 0807038-15 Soil 
9 VW AE-SB20-1618 0807038-17 Soil 
10 VW AE-SB20P-1618 0807038-18 Soil 
11 VW AE-SB20-2022 0807038-19 Soil 
12 VW AE-SS20-0406 0807038-22 Soil 
13 VWAE-SS20-2830 0807038-23 Soil 

The USEP A "Contract Laboratory Program National Functional Guidelines for Organic Data 
Review," October 1999, method criteria and professional judgement were used in evaluating the 
data in this summary report. 

Sample Conditions/Problems - The Traffic Reports/Chain-of-Custody Records, Sampling Report 
and/or Laboratory Case Narrative did not indicate any problems with sample receipt, condition of 
samples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were extracted within 14 days for soil samples and analyzed within 
40 days for all samples. 

Surrogates - All samples exhibited acceptable surrogate recoveries. 

MS/MSD - The MS/MSD samples exhibited acceptable %R and RPD values. 

1156 Jamestown Road, Suite A .. Williamsburg, Virginia 23185 • Telephone: 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 
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Laboratory Control Sample - The LCS samples exhibited acceptable %R values. 

Method Blank - The method blank was free of contamination. 

Field, Equipment Blank - Field QC results are summarized below. 

Blank ID Compound Cone. Qualifier Affected Samples 
mg/L 

VW AE-EBO 1-071708 None - ND - - -
VWAE-EBO 1-071808 None-ND - - -
VWAE-EB02-071708 None-ND - - -

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Compound Ouantitation and Reported Detection Limits - No discrepancies were identified. 

GCIMS Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF 
andlor correlation coefficients values. 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values. 

Field Duplicates - Field duplicate results are summarized below. 

Compound VW AE-SB21-091 0 
mg/kg 

Diesel 670 
ORO 2700 

Compound VW AE-SB20-1618 
mg/kg 

ORO 31 

Environmental Data Services, Inc. 
October 25, 2008 

VWAE-SB21P-0910 
mglkg 
430 

2000 

VW AE-SB20P-1618 
mglkg 

23 

2 

RPD 

44% 
30% 

RPD 

30% 

Qualifier 

None 
None 

Qualifier 

None 

Vieques Island, eTO-OO 10 
SDG #: 0807038 - DRO 



ANNOTATED FORM Is 



1D EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

VWAE-SS21-0506 
Lab Name: COMPUCHEM Contract: 8015B DRO 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 11 

20.0 (g/rnL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-08REI 

Lab File ID: 

Concentrated Extract Volume: 1000 (uL) 

Date Received: 07/18/08 

Date Extracted:07/25/08 

Date Analyzed: 08/05/08 

Injection Volume: 1.0{uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

9999-99-5-------Diesel 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

----------------ORO -------------------- 8.81 J 
200 ----

---

FORM I PEST 

23 



1D EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-0910 
Lab Name: COMPUCHEM Contract: 8015B DRO 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 11 

20.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0"807038-09RE1 

Lab File ID: 

Concentrated Extract Volume: 1000 (uL) 

Date Received: 07/18/08 

Date Extracted:07/25/08 

Date Analyzed: 08/05/08 

Dilution Factor: 10.0 Injection Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) N pH: Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 

9999-99-s-------Diesel 

CONCENTRATION UNITS: 
(ug/L or.ug/Kg) MG/KG 

----------------ORO -------------

FORM I PEST 

Q 

670\ 2700 ---
---
---

14 



ID EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21P-0910 
Lab Name: COMPUCHEM Contract: 8015B DRO 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 10 

20.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONe 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-10REI 

Lab File ID: 

Concentrated Extract Volume: 1000 (uL) 

Date Received: 07/18/08 

Date Extracted:07/25/08 

Date Analyzed: 08/05/08 

Injection Volume: 1.0(uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

9999-99-5-------Diesel 

Dilution Factor: 10.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

- - - -" - - - - - - - - - - - -ORO -----------
430

1 

2000 ---
---
---

FORM I PEST 

20 



1D EPA SAMPLE NO. '1 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB2t-1618 
Lab Name: COMPUCHEM Contract: 8015B DRO 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 14 

20.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-11RE1 

Lab File ID: 

Concentrated Extract Volume: 1000 (uL) 

Date Received: 07/18/08 

Date Extracted:07/25/08 

Date Analyzed: 08/05/08 

Injection Volume: 

GPC Cleanup: (Y/N) N 

CAS NO. 

1.0{uL) 

pH: 

COMPOUND 

Dilution Factor: 20.0 

Sulfur Cleanup: (yiN) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

FORM I PEST 

15 



ID EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-1820 
Lab Name: COMPUCHEM Contract: 8015B DRO 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 13 

20.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-12REI 

Lab File ID: 

Concentrated Extract Volume: 1000 (uL) 

Date Received: 07/18/08 

Date Extracted:07/25/08 

Date Analyzed: 08/05/08 

Injection Volume: 1.0(uL) Dilution Factor: 20.0 

GPC Cleanup: (Y/N) N pH: Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 

9999-99-5-------Diesel 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG 

----------------ORO ---------------

FORM I PEST 

Q 

1600

1 

5700 ---
---
---

16 



ID EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-3436 
Lab Name: COMPUCHEM Contract: 801SB DRO 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 8 

20.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-13REI 

Lab File ID: 

Concentrated Extract Volume: 1000 (uL) 

Date Received: 07/18/08 

Date Extracted:07/2S/08 

Date Analyzed: 08/05/08 

Injection Volume: 1.0 (uL) Dilution Factor: 10.0 

GPC Cleanup: (Y/N) N pH: Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 

9999-99-5-------Diesel 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG 

----------------ORO ------------------

FORM I PEST 

Q 

380

1 

1900 ---
---
---

18 



ID EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-3638 
Lab Name: COMPUCHEM Contract: 8015B DRO 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 3 

20.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-14REI 

Lab File ID: 

Concentrated Extract Volume: 1000(uL) 

Date Received: 07/18/08 

Date Extracted:07/25/08 

Date Analyzed: 08/05/08 

Injection Volume: 1.0(uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

Dilution Factor: 10.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

9999-99-5-------Diesel / 1 ___________ 3_7_°1 ----------------ORO -------------------- 2200 -----
----
----

FORM I PEST 

19 



ID EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-2930 
Lab Name: COMPUCHEM Contract: 801SB DRO 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 12 

20.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038 lSREI 

Lab File ID: 

Concentrated Extract Volume: 1000 (uL) 

Date Received: 07/18/08 

Date Extracted:07/2S/08 

Date Analyzed: 08/0S/,08 

Injection Volume: 

GPC Cleanup: (yiN) N 

CAS NO .. 

1.0(uL) 

pH: 

COMPOUND 

Dilution Factor: 20.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

FORM I PEST 

17 



1D EPA SAMPLE NO. q 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-1618 
Lab Name: COMPUCHEM Contract: 8015B DRO 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 7 

20.0 (g!mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-17RE1 

Lab File ID: 

Concentrated Extract Volume: 1000 (uL) 

Date Received: 07/21/08 

Date Extracted:07/25/08 

Date Analyzed: 08/05/08 

Injection Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

9999~99-5-------Diesel 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

----------------ORO ------------------- 111u 31 ---
----

FORM I PEST 

11 



ID EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20P-1618 
Lab Name: COMPUCHEM Contract: 8015B DRO 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 7 

20.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-18REI 

Lab File ID: 

Concentrated Extract Volume: 1000 (uL) 

Date Received: 07/21/08 

Date Extracted:07/25/08 

Date Analyzed: 08/05/08 

Injection Volume: 1.0(uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

9999-99-5-------Diesel 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

----------------ORO --------------- 111u 23 ---
--

FORM I PEST 

10 

13 



ID' EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-2022 
Lab Name: COMPUCHEM Contract: 8015B DRO 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 8 

20.0 (g/mL) G 

decanted: (yiN) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-19RE1 

Lab File ID: 

Concentrated Extract Volume: 1000 (uL) 

Date Received: 07/21/08 

Date Extracted:07/25/08 

Date Analyzed: 08/05/08 

Injection Volume: 1.0(uL) 

GPC Cleanup: (yiN) N pH: 

CAS NO. COMPOUND 

9999-99-S-------Diesel 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

----------------ORO --------------- 111u 21 ---
----

FORM I PEST 

I f 

12 



1D EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

VWAE-SS20-0406 
Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Contract: 8015B DRO 

Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 13 

20.0 (g/mL) G 

decanted: (yiN) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-22RE1 

Lab File ID: 

Concentrated Extract Volume: 1000 (uL) 

Date Received: 07/21/08 

Date Extracted:07/25/08 

Date Analyzed: 08/05/08 

Dilution Factor: 1.0 Injection Volume: 1.0 (uL) 

GPC Cleanup: (yiN) N pH: Sulfur Cleanup: (yiN) N 

CAS NO. COMPOUND 

9999-99-5-------Diesel 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG 

----------------ORO ---------------

FORM I PEST 

Q 

11\U 32 ---
---

21 



1D EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

VWAE-SS20-2830 
Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Contract: 801SB DRO 

Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 11 

20.0 (g/mL) G 

decanted: (Y/N) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No. : SDG No.: 0807038 

Lab Sample ID: 0807038-23RE1 

Lab File ID: 

Concentrated Extract Volume: 1000 (uL) 

Date Received: 07/21/08 

Date Extracted:07/25/08 

Date Analyzed: 08/06/08 

Injection Volume: 1.0(UL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

9999-99-5-------Diesel 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

----------------ORO -------------------- 111~ 18 ---
---

FORM I PEST 

13 

22 



CHAIN OF CUSTODY 
(Please refer to Volatile Organic Report for COCs) 



EIIYI 
Data:," 

1fll ... AL 
)~ e 5, Inc. 

GASOLINE RANGE ORGANICS (GRO) 
USEP A Region II - Level IV Review 

Site: Vieques Island, CTO-OO 1 0 SDG #: 0807038 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 25, 2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver 

EDSID Client Sample ID Laboratory Sample ID Matrix 
1 VW AE-SS21-0506 0807038-01 Soil 

IMS VW AE-SS21-0506MS 0807038-01MS Soil 
IMSD VW AE-SS21-0506MSD 0807038-01MSD Soil 

2 VW AE-SB21-0910 0807038-02 Soil 
3 VW AE-SB21P-0910 0807038-03 Soil 
4 VWAE-SB21-1618 0807038-04 Soil 
5 VW AE-SB21-1820 0807038-05 Soil 
6 VWAE-SB21-2930 0807038-06 Soil 
7 VWAE-SB21-3436 0807038-13 Soil 
8 VW AE-SB21-3638 0807038-14 Soil 
9 VW AE-SS20-0406 0807038-16 Soil 
10 VW AE-SB20-1618 0807038-17 Soil 
11 VW AE-SB20P-1618 0807038-18 Soil 
12 VW AE-SB20-2022 0807038-19 Soil 
13 VW AE-SB20-2830 0807038-20 Soil 
14 VW AE-SB20-3234 0807038-21 Soil 

The USEP A "Contract Laboratory Program National Functional Guidelines for Organic Data 
Review," October 1999, method criteria and professional judgement were used in evaluating the 
data in this summary report. 

Sample Conditions/Problems - The Traffic Reports/Chain-of-Custody Records, Sampling Report 
and/or Laboratory Case Narrative did not indicate any problems with sample receipt, condition of 
samples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were analyzed within 14 days for soil samples. 

Surrogates - All samples exhibited acceptable surrogate recoveries. 

I 156 Jamestown Road, Suite A • Williamsburg. Virginia 23185 • Telephone: 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 



MS/MSD - The MS/MSD sample exhibited acceptable %R and RPD values. 

Laboratory Control Sample - The LCS sample exhibited acceptable %R values. 

Method Blank - The method blanks exhibited the following contamination. 

Blank ID Compound Conc. Qualifier Affected Samples 
mg/kg 

VBLKBO GRO 0.057 U 1, 12-14 
VBLKBR GRO 0.053 U 9-11 

Field, Equipment Blank - Field QC results are summarized below. 

Blank ID Compound Conc. Qualifier Affected Samples 
mglL 

VW AE-TBO 1-071608 None - ND - - -
VW AE-EBO 1-071708 None - ND - - -
VW AE-TBO 1-071708 None - ND - - -
VW AE-TBO 1-071808 None - ND - - -
VW AE-EBO 1-071808 None - ND - - -
VW AE-EB02-071708 None - ND - - -

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Compound Ouantitation and Reported Detection Limits - No discrepancies were identified. 

GC/MS Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF 
values. 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values. 

Field Duplicates - Field duplicate results are summarized below. 

Compound VW AE-SB21-091 0 
mglkg 

GRO 1.7 

Environmental Data Services, Inc. 
October 21, 2008 

VW AE-SB21 P-091 0 
mg/kg 

1.8 

2 

RPD 

6% 

Qualifier 

None 

Vieques Island, eTO-OO 10 
SDG #: 0807038 - GRO 



Compound VW AE-SB20-161S 
mglkg 

None ND 

Environmental Data Services, Inc. 
October 21, 2008 

VW AE-SB20P-161S 
mglkg 

ND 

3 

RPD 

-

Qualifier 

-

Vieques Island, eTO-OO 10 
SDG #: 0807038 - GRO 



ANNOTATED FORM Is 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

6.6 (g/mL) G 

LOW 

% Moisture: not dec. 11 

VWAE-SS21-0S06 
Contract: 8015B GRO 

SAS No. : SDG No.: 0807038 

Lab Sample ID: 0807038-01 

Lab File ID: 333W0807038-01 

Date Received: 

Date Analyzed: 07/21/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q 

9999-99-7-------Gasoline ----------- 0.43 0-048 F 

FORM I GC VOA 

23 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 
.. 

6.5 (g/mL) G 

LOW 

% Moisture: not dec. 11 

VWAE-SB21-0910 
Contract: 8015B GRO 

SAS No. : SDG No.: 0807038 

Lab Sample ID: 0807038-02 

Lab File ID: 334W0807038-02 

Date Received: 

Date Analyzed: 07/21/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 
.~ 

2-

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q 

9999-99-7-------Gasoline --------------------

FORM I GC VOA 

15 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

6.5 (g/mL) G 

LOW 

% Moisture: not dec. 10· 

VWAE-SB21P-0910 
Contract: 8015B GRO 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-03 

Lab File ID: 335W0807038-03 

Date Received: 

Date Analyzed: 07/21/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q 

9999-99-7-------Gasoline -----------------------

FORM I GC VOA 

21 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

6.4 (g/mL) G 

LOW 

% Moisture: not dec. 14 

VWAE-SB21-1618 
Contract: 8015B GRO 

SAS No. : SDG No.: 0807038 

Lab Sample ID: 0807038-04 

Lab File ID: 336W0807038-04 

Date Received: 

Date Analyzed: 07/21/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) MG/KG Q 

9999-99-7-------Gasoline ------------ 2.7~ 

FORM I GC VOA 

16 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

6.5 (g/mL) G 

LOW 

% Moisture: not dec. 13 

VWAE-SB21-1820 
Contract: 8015B GRO 

SAS No. : SDG No.: 0807038 

Lab Sample ID: 0807038-05 

Lab File ID: 337W0807038-05 

Date Received: 

Date Analyzed: 07/21/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 

5 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) 'MG/KG Q 

9999-99-7-------Gasoline ------------

FORM I GC VOA 

17 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-2930 
Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Contract: 8015B GRO 

Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

6.2 (g/mL) G 

LOW 

% Moisture: not dec. 12 

SAS No. : 

GC Column: RTX-VOLATILES ID: 0.53 (mm) 

SDG No.: 0807038 

Lab Sample ID: 0807038-06 

Lab File ID: 338W0807038-06 

Date Received: 

Date Analyzed: 07/21/08 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q 

9999-99-7-------Gasoline' __________________________ sli_, __ __ 

FORM I GC VOA 

18 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

6.0 (g/mL) G 

LOW 

% Moisture: not dec. 8 

VWAE-SB21-3436 
Contract: 8015B GRO 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-13 

Lab File ID: 368W0807038-13 

Date Received: 07/18/08 

Date Analyzed: 07/23/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q 

9999 - 99 -7 - - - - - - -Gasoline ________________ 1_811 __ _ 

FORM I GC VOA 

19 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-3638 
Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Contract: 8015B GRO 

Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

5.0 (g/mL) G 

LOW 

% Moisture: not dec. 3 

SAS No.: 

GC Column: RTX-VOLATILES ID: 0.53 (mm) 

Lab 

Lab 

Date 

Date 

\ 
SDG No.: 0807038 

Sample ID: 0807038-14 

File ID: 369W0807038-14 

Received: 07/18/08 

Analyzed: 07/23/08 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q 

9999-99-7-------Gasoline ________________________________ 14_~ 

FORM I GC VOA 

20 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

6.6 (g/mL) G 

LOW 

% Moisture: not dec. 13 

VWAE-SS20-0406 
Contract: 8015B GRO 

SAS No. : SDG No.: 0807038 

Lab Sample ID: 0807038-16 

Lab File ID: 370W0807038-16 

Date Received: 

GC Column: RTX-VOLATILES ID: 0.53 (mm) 

Date Analyzed: 07/23/08 

Dilution Factor: 1.0 

q 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q 

9999-99-7-------Gasoline --------------------

FORM I GC VOA 

22 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

6.0 (g/mL) G 

LOW 

% Moisture: not dec. 7 

VWAE-SB20-1618 
Contract: 8015B GRO 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-17 

Lab File ID: 366W0807038-17 

Date Received: 07/21/08 

Date Analyzed: 07/23/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 

[0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q 

9999-99-7-------Gasoline -------------------

FORM I GC VOA 

10 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

6.1 (g/mL) G 

LOW 

% Moisture: not dec. 7 

VWAE-SB20P-1618 
Contract: 8015B GRO 

SAS No. : SDG No.: 0807038 

Lab Sample ID: 0807038-18 

Lab File ID: 367W0807038-18 

Date Received: 07/21/08 

Date Analyzed: 07/23/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 

J I 

Soil Aliquot Volume: (uL Soil Extract Volume: (uL) ----

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q 

9999-99-7-------Gasoline ----------

FORM I GC VOA 

14 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-2022 
Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Contract: 8015B GRO 

Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

6.5 (g/mL) G 

LOW 

% Moisture: not dec. 8 

SAS No.: 

GC Column: RTX-VOLATILES ID: 0.53 (mm) 

SDG No.: 0807038 

Lab Sample ID: 0807038-19 

Lab File ID: 340W0807038-19 

Date Received: 

Date Analyzed: 07/21/08 

Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q 

9999-99-7-------Gasoline -------------------- 6 ,lfZ ~-tffi" __ ~. 6 L 

FORM I GC VOA 

11 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

6.3 (g/mL) G 

LOW 

% Moisture: not dec. 11 

VWAE-SB20-2830 
Contract: 8015B GRO 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-20 

Lab File ID: 341W0807038-20 

Date Received: 

GC Column: RTX-VOLATILES ID: 0.53 (mm) 

Date Analyzed: 07/21/08 

Dilution Factor: 1.0 

Soil Aliquot Volume: ----Soil Extract Volume: (uL) ----
CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q 

9999-99-7-------Gasoline -------------

FORM I GC VOA 

13 

(uL 

12 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

6.5 (g/mL) G 

LOW 

VWAE-SB20-3234 
Contract: 8015B GRO 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 0807038-21 

Lab File ID: 342W0807038-21 

Date. Received: 

Date Analyzed: 07/21/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q 

9999-99-7-------GaSOline __________ 1 O,J~ o~ 

FORM I GC VOA 

13· 



CHAIN OF CUSTODY 
(Please refer to Volatile Organic Report for COCs) 



SUPPORT DOCUMENTATION 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

VBLKBR 
Contract: 80IsB GRO 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 8072308-BLKI 

Sample wt/vol: 5.0 (g/mL) G Lab File ID: 364W8072308-BLKI 

Level: (low /med) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 07/23/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ____ (uL 

CONCENTRATION UNITS: 
CAS NO ./'/, .... ,_~Q.MP.Q,~ (ug/L or ug/Kg) MG/KG Q 

9999-99-(--~aSO~7-") _______ 1 ,,~~:E~) 
--.. ... ~ .. ,~ ... '. 

FORM I GC VOA 

38 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

VBLKBO 
Contract: 80ISB GRO 

SAS No.: SDG No.: 0807038 

Lab Sample ID: 8072III-BLKI 

Sample wt/vol: 5.0 (g/mL) G 

LOW 

Lab File ID: 33IW8072I1I-BLKl 

Level: ( low/med) Date Received: 

% Moisture: not dec. Date Analyzed: 07/21/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q 

9999 - 99 -7 - - - - t-::GaSOline_/-+') ________ _ 

FORM I GC VOA 

36 



EIIY. 
Data 

POL YNUCLEAR AROMATIC HYDROCARBONS 
USEP A Region II - Level IV Review 

Site: Vieques Island, CTO-OO 1 0 SDG #: 0807038 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 21, 2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver 

EDSID Client Sample ID Laboratory Sample ID Matrix 
1 VW AE-SS21-0506 0807038-08 Soil 

IMS VW AE-SS21-0506MS 0807038-08MS Soil 
1MSD VW AE-SS21-0506MSD 0807038-08MSD Soil 

2 VW AE-SB21-091 0 0807038-09 Soil 
3 VW AE-SB21 P-091 0 0807038-10 Soil 
4 VWAE-SB21-1618 0807038-11 Soil 
5 VW AE-SB21-1820 0807038-12 Soil 
6 VWAE-SB21-3436 0807038-13 Soil 
7 VWAE-SB21-3638 0807038-14 Soil 
8 VWAE-SB21-2930 0807038-15 Soil 
9 VW AE-SB20-1618 0807038-17 Soil 

9DL VW AE-SB20-1618DL 0807038-17DL Soil 
10 VW AE-SB20P-1618 0807038-18 Soil 

10DL VW AE-SB20P-1618DL 0807038-18DL Soil 

11 VWAE-SB20-2022 0807038-19 Soil 

11DL VWAE-SB20-2022DL 0807038-19DL Soil 

12 VW AE-SB20-0406 0807038-22 Soil 

12DL VW AE-SB20-0406DL 0807038-22DL Soil 

13 VW AE-SS20-2830 0807038-23 Soil 

The USEPA Region II SOP HW-35, Revision 1, August 2007: USEPA CLP Statement of Work 
for Organic Analysis of Low/Medium Concentration of Semi volatile Organic Compounds 
SOMO 1.2 Data Validation and professional judgement were used in evaluating the data in this 
summary report. 

Sample Conditions/Problems - The Traffic Reports/Chain-of-Custody Records, Sampling Report 
and/or Laboratory Case Narrative did not indicate any problems with sample receipt, condition of 
san1ples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were extracted within 14 days for soil samples and analyzed within 
40 days for all samples. 

1156 Jamestown Road, Suite A • Williamsburg, Virginia 23185 • Telephone: 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 



Surrogates - Many samples had surrogate recoveries which were (OD) diluted out. No further 
action was required. All other samples exhibited acceptable surrogate recoveries. 

MS/MSD - The MS/MSD samples exhibited acceptable %R and RPD values except the 
following. 

MS/MSD Sample ID' Compound MS/MSD %RlRPD Qualifier 
1 Acenaphthene 42%/OkJOk J/UJ 

Pentachlorophenol 0%/0%/999.9 JIR 
pyrene -34%/-10%/109 JIR 

Laboratory Control Sample - The LCS samples exhibited acceptable %R values. 

Method Blank - The method blank was free of contamination. 

Field, Equipment Blank - Field QC results are summarized below. 

Blank ID Compound Cone. Qualifier Affected Samples 
ugIL 

VW AE-EBO 1-071808 Acenaphthene 0.033 U 1 
Phenanthrene 0.030 U 9,9DL, 10, 10DL, 11, lIDL, 

P!= 
I2DL, 13 

Anthrecene 0.042 I,9,9DL, 10, IODL, 11, llDL ! 

VW AE-EB02-07I708 None- ND - -

GC/MS Instrument Performance Check - All of the DFTPP tunes in the initial and continuing 
calibrations met the percent relative abundance criteria. 

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Compound Ouantitation and Reported Detection Limits - Several samples exhibited high 
concentrations of target compounds and were flagged (E) by the laboratory. The laboratory 
diluted and reanalyzed these samples. The reviewer replaced the original results with the dilution 
results. The original Form Is should be used for reporting purposes. 

GC/MS Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF 
values with the exception of the following. 

Environmental Data Services, Inc. 
October 21, 2008 

2 Vieques Island, eTO-OIO 
SDG #: 0807038 - PAH 



: 

; 

lCAL Date RRF Qualifier Affected Sam les 
08112/08 0.040 JIR 7,8,9DL, IODL, IIDL, 12DL, 13 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values with the exception of the following. 

CCALDate Compound %DIRRF Qualifier Affected Samples 
08/08/08 Pentachlorophenol 36.4% JIUJ 9-12 
08115108 Pentachloro~henol 0.033 None Already qualified due to ICAL 
08114/08 Pentachlorophenol 0.031 None Already qualified due to I CAL 

Internal Standard (IS) Area Performance - All internal standards met response and retention time 
(R T) criteria. 

Sample ID Internal Standard Area Count 
9 N aphthalene-d8 Low 

9DL N a12hthalene-d8 Low 
Acenaphthene-d 1 0 Low 
Phenanthrene-dlO Low 

10 N aphthalene-d8 Low 
Acenaphthene-d 10 Low 

IODL i N aphthalene-d8 Low 
Acenaphthene-d 10 Low 
Phenanthrene-diO Low 

Chrysene-d 12 Low 
11 Naphthalene-d8 Low 

Acenaphthene-d 1 0 Low 
11DL N aphthalene-d8 Low 

I Acenaphthene-d 1 0 Low 
Phenanthrene-d 1 0 Low 

Chrysene-d 12 Low 
12 

i 

Naphthalene-d8 Low 
Acenaphthene-d 1 0 Low 

12DL N aphthalene-d8 Low 
Acenaphthene-d 1 0 Low 

12DL Phenanthrene-d 10 Low 
Chrysene-d 12 Low 

Field Duplicates - Field duplicate results are summarized below. 

Compound VWEA-SB21-09IO 

Naphthalene 
2-Methylnaphthalene 

Acenaphthene 
Fluorene 

Environmental Data Services, Inc. 
October 21, 2008 

uglkg 
1200 
2100 

23 
140 

VWEA-SB21P-0910 
uglkg 
2500 
4200 
22U 
230 

3 

Qualifier 
JIR - Associated compounds 
JIR - Associated com12ounds 
JIR - Associated compounds 
JIR - Associated compounds 
JIR - Associated com12ounds 
JIR - Associated compounds 
JIR - Associated compounds 
JIR - Associated com12ounds 
J/R - Associated compounds 
JIR - Associated compounds 
JIR - Associated compounds 
JIR - Associated compounds 
JIR - Associated compounds 
J/R - Associated compounds 
JIR - Associated compounds 
JIR - Associated compounds 
JIR - Associated compounds 
JIR - Associated compounds 
JIR - Associated compounds 
JIR - Associated compounds 
JIR - Associated compounds 
JIR - Associated compounds 

RPD 

70% 
67% 
NC 
49% 

Qualifier 

None 
None 
None 
None 

Vieques Island, CTO-O 10 
SDG #: 0807038 - PAH 

! 



Compound VWEA-SB21-0910 
ug/kg 

Phenanthrene 220 
Anthracene 36 

Fluoranthene 50 
Pyrene 150 

Benzo (a) anthracene 83 
Chrysene 59 

Benzo (b) fluoranthene 31 
Benzo (k) fluoranthene 18 

Benzo (a) pyrene 26 
Indeno (1 ,2,3-cd) pyrene 18 
Dibenzo (a,h) anthracene 9.6 

Benzo (g,h,i) perylene 40 

Compound VW AE-SB20-1618 
ug/kg 

Naphthalene 14 
2-Methylnaphthalene 19 

Fluorene 3.4 
Pyrene 2.6 

Benzo (a) anthracene 1.3 
Chrysene 1.2 

Environmental Data Services, Inc. 
October 21, 2008 

VWEA-SB21 P-091 0 
ug/kg 
370 
49 
85 

260 
140 
110 
52 
30 
45 
29 
16 
70 

VW AE-SB20P-1618 
ug/kg 

7.1 
8.7 
1.7 
1.9 

7.1 U 
7.1 U 

4 

RPD 

51% 
31% 
52% 
54% 
51% 
60% 
51% 
50% 
54% 
47% 
50% 
55% 

RPD 

65% 
74% 
67% 
31% 
NC 
NC 

Qualifier 

None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 

Qualifier 

None 
None 
None 
None 
None 
None 

Vieques Island, eTO-010 
SDG #: 0807038 - PAR 



ANNOTATED FORM Is 



IF - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-SS21-0506 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod.· Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-08 

Sample wt/vo1: 30.0 (g/mL) g Lab File ID: 0807038-08DA64 N2.d 

Extraction: (Type) SONC 

% Moisture: 11.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 1.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/07/2008 

GPC v..l..<::;CU,LI .. lI..J: (Y/N) Y pH: 8.1 Dilution Factor: 2.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

91-20-3 Naphthalene 6.2 J 

91-57-6 2-Methylnaphthalene 6.1 J 
208-96-8 Acenaphthylene 7.4 U 
83-32-9 Acenaphthene '1 i '-f &r4 ,!l' 
86-73-7 Fluorene 13 

t.t-1.!VI 5 L If} L 
I 

. 87-86-5 Pentachlorophenol 15 y- r2.. (Iii S L. 

85-01-8 Phenanthrene 7.8 
120-12-7 Anthracene /1 L1 .6-.A.- Y 
206-44-0 Fluoranthene 7.4 

• 129-00-0 Pyrene 22 
I 56-55-3 Benzo (a) anthracene 13 
218-01-9 Chrysene 13 
205-99-2 Benzo (b) fluoranthene 10 
207-08-9 Benzo (k) fluoranthene 8.4 
50-32-8 Benzo (a) pyrene 12 
193-39-5 Indeno (1,2,3-cd) pyrene 11 
53-70-3 Dibenzo (a,h) anthracene 8.5 
191-24-2 Benzo (g,h,i) p :ryl· 12 

SOM01.2 (8/2007) 



1F - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-0910 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab ID: 0807038-09 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-09DA64 N2.d 

Extraction: SONC 

% Moisture: 11.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 1.0 (uL) GPC Factor: 2.0 Date 08/07/2008 

GPC Cleanup: (Y/N) Y pH: 8.0 Dilution Factor: 6.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

91-20-3 Naphthalene 1200 ,f/ 
~'J ... ~ 
.:~ 91-57-6 2-Methylnaphthalene 2100 Z 

208-96-8 p..~pn;:::rphthyl 22 U 
83-32-9 Acenaphthene 23 
86-73-7 Fluorene 140 
87-86-5 rophenol 45 U 
85-01-8 Phenanthrene 220 
120-12-7 Anthracene 36 
206-44-0 Fluoranthene 50 
129-00-0 

I Benzo (a) 
150 

56-55-3 anthracene 83 
218-01-9 

~thene 
59 

205-99-2 31 
207-08-9 Benzo (k) fluoranthene 18 J 

50-32-8 Benzo (a) pyrene 26 
193-39-5 Indeno (1,2,3-cd) pyrene 18 J 

53-70-3 Dibenzo (a,h) anthracene 9.6 ! J 

191-24-2 Benzo (g,h,i) perylene 40 

SOMOL 2 (8/2007) 



1F - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: ( SOIL 

wt/vo1: 30.0 (g/mL) g 

Extraction: (Type) SONC 

% Moisture: 10.0 Decanted: (Y/N) N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 1.0 (uL) GPC Factor: 2.0 

GPC (Y/N) 8.0 

CAS NO. COMPOUND 

91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 

anthracene 

205-99-2 fluoranthene 
207-08-9 fluoranthene 
50-32-8 pyrene 
193-39-5 Indeno (1,2,3-cd) pyrene 
53-70-3 Dibenzo (a,h) anthracene 
191-24-2 Benzo (g,h,i) pery1ene 

Lab Sample 10: 0807038-10 

Lab File ID: 0807038-10DA64 N2.d 

Date Received: 07/18/2008 

Date Extracted: 07/23/2008 

Date Analyzed: 08/07/2008 

Dilution Factor: 6.0 

CONCENTRATION UNITS: 
(ug/L or ug/kg)~ 

2500 
4200 ~ 

22 U 

/ 22 . ..g.... 

230 ~ 

45 U 

370 -e-
49 
85 

260 ~ 

140 
110 
52 
30 
45 
29 
16 J 

70 

~~{<.pt 

~f!-t?f. 

«.... «. t 
7= L {2.., f?- {l 

d '-O""(2J(. 

~.te.i 
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1F - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-1618 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-11 

Sample wt/vol: 30.0 (g/mL) g Lab File 10: 0807038-11DA64 N2.d 

Extraction: (Type) SONC 

% Moisture: 14.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 1.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/07/2008 

GPC Cleanup: (Y/N) Y pH: 7.9 Dilution Factor: 10.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

91-20-3 Naphthalene 5700 J.--
91-57-6 2-Methylnaphthalene 8600 Jir" 

208-96-8 Acenaphthylene 38 U 
83-32-9 Acenaphthene 38 .-y-

86-73-7 Fluorene 480 -& 

87-86-5 Pentachlorophenol 78 U 
85-01-8 Phenanthrene 920 . ...E--
120-12-7 i Anthracene 110 
206-44-0 Fluoranthene 200 
129-00-0 Pyrene 590 --%w 

56-55-3 Benzo (a) anthracene 190 
218-01-9 Chrysene 210 
205 "99 ·2 Benzo (b) fluoranthene 86 
207-08-9 Benzo (k) fluoranthene 56 
50-32-8 Benzo (a) pyrene 82 
193-39-5 Indeno (1,2,3-cd) pyrene 48 
53-70-3 Dibenzo (a,h) anthracene 17 J 

191-24-2 Benzo (g,h,i) peryl 140 

a~ ((p.!:o 
~~(2/(( 

p.. ~f. 
~ «. {Z 

-::r I ~ IC t. 

qL~((f( 

R fC-c 
R RE. 
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1F - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-1820 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-12 

wt/vol: 30.0 (g/mL) 9 Lab File ID: 0807038-12DA64 N2.d 

Extraction: (Type) SONC 

% Moisture: 13.0 Decanted: (Y /N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

ection Volume: 1.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/07/2008 

GPC Cleanup: (Y/N) Y pH: 8.4 Dilution Factor: 10.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

91-20-3 Naphthalene 7000 -b-

91-57-6 2-Methylnaphthalene 10000 -E-

208-96-8 Acenaphthylene 38 U 
83-32-9 Acenaphthene 38 ,.-IJ-. 

86-73-7 Fluorene 520 .-£-.. 

87-86-5 Pentachlorophenol 77 U 
85-01-8 Phenanthrene 660 -6--' 

120-12-7 Anthracene 85 
206-44-0 Fluoranthene 110 

I 129-00-0 Pyrene 500 .e-
56-55-3 Benzo (a) anthracene 260 
218-01-9 Chrysene 240 
205-99-2 Benzo (b) fluoranthene 91 
207-08-9 Benzo (k) fluoranthene 72 
50-32-8 Benzo (a) pyrene 92 
193-39-5 Indeno (l,2,3-cd) pyrene 54 
53-70-3 Dibenzo (a,h) anthracene 15 J 

191-24-2 Benzo (g,h,i) perylene 160 

SOM01.2 (8/2007) 



1F - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-3436 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab ID: 0807038-13 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-13DA64 N2.d 

Extraction: (Type) SONC 

% Moisture: 8.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 1.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/07/2008 

GPC Cleanup: (Y/N) Y pH: 8.6 Dilution Factor: 6.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

91-20-3 Naphthalene 2100 ~ -f.£2 ..., '" 
91-57-6 2-Methylnaphthalene 2900 ......a- :J~ 

~6-8 Acenaphthylene 22 U 

-9 Acenaphthene 22 -Y- (Z f!..?:.. 

86-73-7 Fluorene 210 
87-86-5 Pentachlorophenol 44 U 
85-01-8 Phenanthrene 420 ..E- d of?<, 

! 120-12-7 Anthracene 61 
206-44-0 Fluoranthene 100 
129-00-0 Pyrene 260 .$ -- b12--e;) 

56-55-3 Benzo (a) anthracene 130 
~ 

I 218-01-9 Chrysene 100 
205-99-2 Benzo (b) fluoranthene 43 ' 
207-08-9 Benzo (k) fluoranthene 27 
50-32-8 Benzo (a) pyrene 36 
193-39-5 Indeno (1,2,3-cd) pyrene 24 
53-70-3 Dibenzo (a,h) anthracene 7.8 J 

191-24-2 Benzo (g,h,i) perylene 63 

SOM01.2 (8/2007) 



IF - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-3638 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab ID: 0807038-14 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-14D2A64 N.d 

Extraction: (Type) SONC 

% Moisture: 3.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 1.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/14/2008 

GPC Cleanup: (Y/N) Y pH: 8.9 

CAS NO. COMPOUND 

91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 
208-96-8 Acenaphthylene 
83-32-9 Acenaphthene 
86-73-7 Fluorene 
87-86-5 Pentachlorophenol 

~8 Phenanthrene 
-7 Anthracene 

206-44-0 Fluoranthene 
129-00-0 Pyrene 
56-55-3 Benzo (a) anthracene 
218-01-9 Chrysene 
205-99-2 Benzo (b) fluoranthene 
207-08-9 Benzo (k) fluoranthene 
50-32..;.8 Benzo (a) pyrene 

1193-39-5 Indeno (1,2,3-cd) pyrene 
53-70-3 ~benzo (a,h) anthracene 
191-24-2 Benzo (g,h,i) peryl 

Dilution Factor: 

CONCENTRATION UNITS: 
(ug/L or ug/kg)~ 

1400 
1800 

21 
14 

150 
28 

360 
77 
88 

200 
100 
85 
27 
27 
37 
22 
11 
54 

4.0 

Q 

1":'1 _ I 
- I' ..::;r ~ R..~ 

~ t;;~ ((flc -E"-

j}-

...E-

9' 
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, 
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1F - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-2930 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-15 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-15DJ2A64N.d 

Extraction: (Type) SONC 

% Moisture: 12.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extract,ed: 07/23/2008 

ection Volume: 1.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/15/2008 

GPC Cleanup: (Y/N) 8.4 Dilution Factor: 2.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

91-20-3 Naphthalene 3900 ~ 

91-57-6 2-Methylnaphthalene 4900 "E 
208-96-8 Acenaphthylene 7.5 U 

i 83-32-9 Acenaphthene 77 .i'.-

86-73-7 Fluorene 220 ..Er. 

I 87-86-5 Pentachlorophenol 15 )J' 
85-01-8 I Phenanthrene 250 ,-E""' 

120-12-7 Anthracene 43 
206-44-0 Fluoranthene 50 
129-00-0 Pyrene 330 I-

i 56-55-3 Benzo (a) anthracene 210 ~ 
I 218-01-9 rysene 160 ~~ 
205-99-2 Benzo (b) fluoranthene 7.5 .,.e-, 

207-08-9 Benzo (k) fluoranthene 7.5 lJ. 

50-32-8 Benzo (a) pyrene 7.5 JY 
193-39-5 Indeno (1,2,3-cd) pyrene 7.5 "u 
53-70-3 Dibenzo {a, h) anthracene 7.5 U 
191-24-2 Benzo (g,h,i) perylene 7.5 y 

~ LP-«. {i.( 
;r '" fl., (Cfl-C 

J: LP:..Rk 
'7 Llott 121 
~ ;[:/U} 

"Eft K «. « 
f- teE. 
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1F - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-1618 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-17 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-17DA64 N2.d 

Extraction: (Type) SONC 

% Moisture: 7.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 1.0 (uL) GPC Factor: 2.0 Date 08/08/2008 

GPC Cleanup: (Y/N) Y pH: 8.0 Dilution Factor: 2.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

91-20-3 Naphthalene 14 
91-57-6 2-Methylnaphthalene 19 
208-96-8 Acenaphthylene 7.1 U 
83-32-9 Acenaphthene 7.1 U 
86-73-7 Fluorene 3.4 J 

87-86-5 Pentachlorophenol 14 .Id 
85 01 8 Phenanthrene 

D" 
4"":"'Z- .-.:r-

120-12-7 Anthracene If 1-5 ~. 

206-44-0 Fluoranthene 7.1 U 
129-00-0 Pyrene 2.6 J 

56-55-3 ~ anthracene 1.3 J 

218-01-9 
(:) fluoranthene 

1.2 J 

205-99-2 7.1 U 
207-08-9 (k) fluoranthene 7.1 U 
50-32-8 Benzo (a) pyrene 7.1 U 
193-39-5 Indeno (1,2,3-cd) pyrene 7.1 U 
53-70-3 Dibenzo (a, h) anthracene 7.1 U 
191-24-2 Benzo (g,h,i) perylene 7.1 U 

SOM01.2 (8/2007) 



IF - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No. : SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab ID: 0807038-17RE1 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-17DJA64 N.d 

Extraction: (Type) SONC 

% Moisture: 7.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Co ncentrated Extract Volume: 500 (uL) Date Extracted: /'07/23/2008 

jection Volume: 1.0 (uL) GPC Factor: 2.0 Date Analyzed: / 08/14/2008 
---

In 

Dilution Facto~ PC Cleanup: (Y/N) Y pH: 8.0 2.0 
--

G 

CAS NO. COMPOUND 
CO~~RATION UNITS: 
(ugl. or ug/kg)~ Q 

91-20-3 Naphthalene / 13 
91-57-6 2-Methylnaphthalene / 13 
208-96-8 Acenaphthylene / 7.1 ]I 

I 83-32-9 Acenaphthene / 7.1 'y 
! 86-73-7 Fluorene / 2.8 '~ 
• 87-86-5 Pentachlorophenol /i" 14 / 

85-01-8 Phenanthrene /~ 7·/~ ,6' ~ 
120-12-7 Anthracene // '/ I 2.....6..... '1 u J 

I 206-44-0 Fluoranthene .,/" 3.4 ~ ~ 

129-00-0 yrene / 
ril 4.1 ''Jf 

56-55-3 Benzo (a) anthrace,.,m:'e 2.8 if 
218-01-9 Chrysene ,,' 2.7 ~ .I ',' ;-

205-99-2 Benzo (b) fluoranthene 
.' 

2.2 J 
207-08-9 Benzo (k) fl)Jt>ranthene 2.2 J 
50-32-8 Benzo (a) 'pyrene 2.3 J 
193-39-5 Indeno ()~ 2, 3-cd) pyrene 3.3 J 
53-70-3 Dibenz,if (a, h) anthracene 3.4 J 

191-24-2 Benzy (g,h,i) perylene 2.4 J 

/ 

tuJ 
. Ie Jz3/()8 SOM01.2 (8/2007) 



1F - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20P-1618 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab ID: 0807038-18 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-18DA64 N2.d 

Extraction: (Type) SONC 

% Moisture: 7.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 1.0 (uL) GPC Factor: 2.0 Date 08/08/2008 

GPC Cleanup: (Y/N) Y pH: 8.0 Dilution Factor: 2.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

. 91-20-3 Naphthalene 7.1 
91-57-6 2-Methylnaphthalene 8.7 
208-96-8 Acenaphthylene 7.1 ...Jd--... 

83-32-9 Acenaphthene 7.1 9/ 
86-73-7 Fluorene 1.7 y.--
87-86-5 Pentachlorophenol 14 y/ 
85-01-8 Phenanthrene "/d ,.-2-..-9- ..J.... 

120-12-7 Anthracene 'J I , LA- <I.-
206-44-0 F1uoranthene 7.1 U 
129-00-0 Pyrene 1.9 J 

56-55-3 Benzo (a) anthracene 7.1 U 
218-01-9 Chrysene 7.1 U 
205-99-2 Benzo (b) fluoranthene 7.1 U 
207-08-9 Benzo (k) fluoranthene 7.1 U 
50-32-8 Benzo (a) pyrene 7.1 U 
193-39-5 Indeno (1,2,3-cd) pyrene 7.1 U 
53-70-3 Dibenzo (a,h) anthracene 7.1 U 
191-24-2 Benzo (g,h,i) perylene 7.1 ~ 

\0 

J .::rSL 
J ::::rSL 
P- 'T. S' L 
fl-. :rS L 
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1F - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20P-1618RE 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-18RE1 

'-'CULLIJ..L.C wt/vol: 30.0 (g/mL) g Lab File 10: 0807038-18DJA64 N.d 

Extraction: (Type) SONC 

% Moisture: 7.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Co ncentrated Extract Volume: 500 (uL) Date Extracted: 07/~/2008 

ection Volume: 1.0 (uL) GPC Factor: 2.0 Date Analyzed: /;14/2008 
---

G PC Cleanup: (Y/N) Y pH: 8.0 Dilution Factor: / 2.0 
--

/ 

CAS NO. COMPOUND 
CONCEN~ON UNITS: 
(ug/L 0 ug/kg)~ Q 

91-20-3 Naphthalene ;/ 7.1 Z 
91-57-6 2-Methylnaphthalene / 1.4 'I 
208-96-8 Acenaphthylene / 7.1 rTf 
83-32-9 Acenaphthene , 7.1 'r[ / 
86-73-7 Fluorene / 1.6 '/ 
87-86-5 Pentachlorophenol / 14 .. Y 

i 85-01-8 Phenanthrene / '1, I ~ ~ ~ 
120-12-7 Anthracene / '71 ~ f U 
206-44-0 Fluoranthene / 7.1 1 
129-00-0 Pyrene / 2.3 Y 
56-55-3 Benzo (a) anthracene / 1.2 Y 
218-01-9 Ch 'yo / 1.3 ;:r 
205-99-2 Benzo (b) fluoranth¢e 7.1 U 

I 207-08-9 Benzo (k) fluorant;.fiene 7.1 U 
50-32-8 Benzo (a) pyrene/ 7.1 U 
193-39-5 Indeno (1,2,3-~) pyrene 7.1 U 
53-70-3 Dibenzo (a, h)/ an thracene 7.1 U 
191-24-2 Benzo (g,h,j') perylene 7.1 U 

/ 

SOM01.2 (8/2007) 



IF - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-2022 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab ID: 0807038-19 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-19DA64 N2.d 

Extraction: (Type) SONC 

% Moisture: 8.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 1.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/08/2008 

GPC Cleanup: (Y/N) Y pH: 7.6 Dilution Factor: 2.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND :ug or ug/kg)~ Q 

~1-20-3 Napht-h.::llo:::>no:::> 7.0 /' 
1-57-6 2 ·MethyLlapht-h.::llo:::>no:::> 8.0 

208-96-8 Acenaphthylene 7.2 y 
83-32-9 A.,-,"" ..... "",:::--'hth' 7.2 Y 
86-73-7 Fluorene 1.7 ;Y' 
87-86-5 Pentachlorophenol 15 ry 
85-01-8 Phenanthrene '1.2 7:"'8'-' :a--
120-12-7 Anthracene ~,2 J,...,...&... J-

206-44-0 Fluoranthene 7.2 U 
129-00-0 Pyrene 2.2 J 

56-55-3 Benzo (a) anthracene 7.2 U 
218-01-9 Chrysene 1.1 J 

205-99-2 Benzo (b) fluoranthene 7.2 U 

~7-08-9 Benzo (k) fluoranthene 7.2 U 
-32-8 Benzo (a) pyrene 7.2 U 
3-39-5 Indeno (l,2,3-cd) pyrene 7.2 U 

53-70-3 Dibenzo (a,h) anthracene 7.2 U 
191-24-2 Benzo (g,h,i) pe 'yl 7.2 U 

--::r --:r- S i
T :CS L 
f2.. Z-S-L 
(L :IS L 
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t \D~ 
1F - FORM I SV-SIM EPA SAMPLE NO. 

SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 
VWAE-SB20-2022RE 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab ID: 0807038-19RE1 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-19DJA64 N.d 

Extraction: (Type) SONC 

% Moisture: 8.0 Decanted: (Y/N) N Date Received: 07/21/2»<>8 

Co ncentrated Extract Volume: 500 (uL) Date Extracted: 070/2008 

In jection Volume: 1. 0 (uL) GPC 
---

Factor: 2.0 Date ~/14/2008 
Factor:/-PC Cleanup: (Y/N) Y pH: 7.6 Dilution 2.0 

--
G 

ICON~~:ION UNITS: CAS NO. COMPOUND (ug/L r ug/kg)~ Q 

91-20-3 Napht-h~lpnp 7.2 ;;r i 
91-57-6 2 -Methylnapht-h~lpnA 7.2 ( 

208-96-8 Acenaphthylene ,,/ 7.2 ( 

83-32-9 ;n.r'pn~nht-hpnp "l"< 7.2 ( ... 

86-73-7 Fluorene ,,// 1.8 l 

I 87-86-5 Pentachlorophenol .,../' 15 ). 

85-01-8 Phenanthrene ,," 
,/ 7.2.. ~ 3" \( 

120-12-7 Anthracene ,,/l '7.").. ~ '-' V.;l 
206-44-0 Fluoranthene /' 

i 

" 
1.8 l, 

129-00-0 Pyrene ~/ 3.1 l 

56-55-3 Benzo (a) anthraceryef 1.7 l 

218-01-9 Chrysene / 1.8 ~ 

205-99-2 Benzo (b) fluorjfnthene 7.2 U 
207-08-9 Benzo (k) flupranthene 7.2 U 

50-32-8 Benzo (a) pyfene 7.2 U 
193-39-5 I~ pyrene 7.2 U 
53-70-3 Dibenzo a,h) anthracene 7.2 U 

191-24-2 Benzo /g,h,i) perylene 7.2 U 

/ 

SOM01.2 (8/2007) 



1F - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-SS20-0406 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-22 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-22DA64 N2.d 

Extraction: (Type) SONC 

% Moisture: 13.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 1.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/08/2008 

GPC Cleanup: (Y/N) Y pH: 7.2 Dilution Factor: 2.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

91-20-3 Naphthalene 7.0 ;Y 
91-57-6 2-Methylnaphthalene 8.2 
208-96-8 Acenaphthylene 7.6 )Y 
83-32-9 Acenaphthene 7.6 ~ 
86-73-7 Fluorene 1.7 j): 
87-86-5 Pentachlorophenol 15 y 
85-01-8 Phenanthrene 2.8 J 

120-12-7 Anthracene 1.6 J 

206-44-0 Fluoranthene 7.6 U 
129-00-0 Pyrene 2.1 J 

56-55-3 Benzo (a) anthracene 7.6 U 
218-01-9 Chrysene 7.6 U 
205-99-2 Benzo (b) fluoranthene 7.6 U 
207-08-9 Benzo (k) fluoranthene 7.6 U 
50-32-8 Benzo (a) pyrene 7.6 U 
193-39-5 Indeno (1,2,3-cd) pyrene 7.6 U 
53-70-3 Dibenzo (a,h) anthracene 7.6 U 
191-24-2 Benzo (g,h,i) perylene 7.6 U 

SOM01.2 (8/2007) 



1F - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-SS20-0406RE 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No. : SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-22RE1 

wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-22DJA64 N.d 

Extraction: (Type) SONC 

Concentrated Extract Volume: 500 (uL) Date Extracted: 

07/21/2008 t)!i-.lf\. 
____ 0_7_/_2_3_/2_0_0_8____ ~'~l~ 

08/14/2008 0 I " 

% Moisture: Decanted: (Y /N) N Date Received: 13.0 

ection Volume: 1.0 (uL) GPC Factor: 2.0 Date Analyzed: 

G PC : (YIN) Y pH: 7.2 Dilution Factor: / 2.0 
--- / 

= 
CONCEN~~ON UNITS: 

COMPOUND (ug/L 0 ug/kg)~ Q 

Naphthalene / 7.6 V 

2-Methylnaphthalene / 7.6 P 
208-96-8 Acenaphthylene / 7.6 ~ 

83-32-9 Acenaphthene V 7.6 ~ 
86-73-7 Fluorene / 7.6 ~ 
87-86-5 Pentachlorophenol / 15 Y 
85-01-8 Phenanthrene / 7.~ ~ ~ U 

i 120-12-7 Anthracene / 7.6 { 

206-44-0 Fluoranthene / 7.6 { 

129-00-0 Pyrene / 1.7 l 

56-55-3 Benzo (a) anthracene ,/' 7.6 { 

218-01-9 Chrysene / 7.6 { 

205-99-2 Benzo (b) fluoranth¢e 7.6 U 
207-08-9 Benzo (k) fluorant,)(ene 7.6 U 
50-32-8 Benzo (a) pyrene./ 7.6 U 
193-39-5 Indeno (1,2,3-g:1) pyrene 7.6 U 

Dibenzo (a, h) /anthracene 7.6 U 
191-24-2 Benzo (g, h, yr pe 'yl 7.6 U 

SOM01.2 (8/2007) 



l) 
1F - FORM I SV-SIM EPA SAMPLE NO. 

SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 
VWAE-SS20-2830 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-23RE1 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-23DJA64 N.d 

Extraction: (Type) SONC 

% Moisture: 11.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 1.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/14/2008 

GPC Cleanup: (Y/N) Y pH: 7.9 Dilution Factor: 2.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

91-20-3 Naphthalene 7.4 U 
91-57-6 2-Methylnaphthalene 7.4 U 
208-96-8 Acenaphthylene 7.4 U 
83-32-9 Acenaphthene 7.4 U 
86-73-7 Fluorene 7.4 U 
87-86-5 Pentachlorophenol 15 V 
85-01-8 Phenanthrene (,,-( ,~ .r-
120-12-7 Anthracene 7.4 U 
206-44-0 Fluoranthene 7.4 U 
129-00-0 Pyrene 7.4 U 
56-55-3 Benzo (a) anthracene 7.4 U 
218-01-9 Chrysene 7.4 U 
205-99-2 Benzo (b) fluoranthene 7.4 U 
207-08-9 Benzo (k) fluoranthene 7.4 U 
50-32-8 Benzo (a) pyrene 7.4 U 
193-39-5 Indeno (1,2,3-cd) pyrene 7.4 U 
53-70-3 Dibenzo (a, h) anthracene 7.4 U 
191-24-2 Benzo (g,h,i) perylene 7.4 U 

SOM01.2 (8/2007) 



USEPA REGION II WORKSHEETS 
(Please refer to Semivolatile Organic Report for Worksheets) 



CHAIN OF CUSTODY 
(Please refer to Volatile Organic Report for COCs) 
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3F FORM III SV-SIM2 
SOIL SEMIVOLATILE SIM MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: COMPUCHEM Contract: N26470-0B-D-I000 / 
Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 ------- -----------
Matrix Spike EPA Sample No. : WAE-SS21-050" (f l ) 

SPIKE SAMPLE MS QC 
COMPOUND ADDED CONCENTRATION CONCENTRATION Me: ..£...RE.r LIMITS 

(ug/kg) (ug/kg) (ug/kg) .>.:::r """"",' t--.. REC. 
Acenaphthene 15 5.4 6.2 / 42 * 4~1l8 I 

Pentachlorophenol 
: 

15 0.0 0.0 f 0 * 9-\03 . i 
Pyrene 15 22 16 \ -34 * 26}1271 

\ .. , .. ~ .~ 

SPIKE MSD QC LIMITS 
COMPOUND ADDED CONCENTRATION MSD %REC # %RPD jf: 

(ug/kg) (ug/kg) RPD REC. 

Acenaphthene 15 7.3 48 ....... " ... 
..... ~.-1-:;. __ 0-31 46-118 

Pentachlorophenol 15 0.0 /'If * 999.9* Dl50 9-103 

Pyrene 15 20 / -10 * 109 * 0/31 26-127 

# Column to be used to flag recovery and RPD values Wi~ast-f>ri 
* Values outside of QC limits 

RPD: lout of outside ~imits 
Spike Recovery: 5 out of 6 outside limits 

COMMENTS: 

SOMOl 2 (8/2007) 

2378 



2M - FORM II SV-SIM2 
SOIL SEMIVOLATILE SIM DEUTERATED MONITORING COMPOUND RECOVERY 

Lab Name: COM PUC HEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Re f No. : 

01 

02 

03 

04 

05 

EPA 
SAMPLE NO. 

SBLKJE 

VWAE-SB20-1618 

VWAE-SB20-1618RE 

VWAE-SB20-2022 

VWAE-SB20-2022RE 

VWAE-SB20P-1618 

VWAE-SB20P-1618RE 

VWAE-SB21-0910 

VWAE-SB21-1618 

VWAE-SB21-1820 

VWAE-SB21-2930 

VWAE-SB21-3436 

VWAE-SB21-3638 

VWAE-SB21P-0910 

VWAE-SS20-0406 

SOMC17 
(FLN) # 
~.9_''''''-.'-''' •• o_-,_ I, 

/' 45 0 1/ 
'-::::::::('fl["" ... --

50 

~ ........ 9-2····"·"·"···"·' -r-.. 

~ 43 D 1.-,) ,-,." .. ·76 
' ',"",nU'~".~ K~ .~ 

86 

115 

._, .. l.4 .. 4 ....... ,,,,,,,. 
'. -, 

' .. 
( 36 0 :.~:) 

-~ ... :'" 144 
139 

1 .. ?.l._ ............. · ............. 
,/, ...... 41 0 ) 

N26470-08-D-1000 

S OG No. : 08 0 7 038 
----

SOMC18 TOT 
(2MN) # OUT 

59 0 

52 0 

64 0 

64 0 

70 0 

51 0 

52 0 

87 0 

108 0 

117 0 

135 0 

97 0 

68 0 

97 0 
. __ 5.1 .... " ... ···· .-...... ~ -., 0 .. 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

VWAE-SS20-0406RE '=c,"".;1.l .... " .... ___ -.--- /"" 48 0 l'l 0 
VWAE-SS20-2830 ~6 .. 6·-·---·"··" "~-, ... "" 

VWAE-SS21-0506 /' 43 0 

VWAE-SS21-0506MS ',"'6,Q ........... " ........... _._._····· 
~NAE-SS21-0506MSD 77 

I 
I 

! 

SOMC17 (FLN) ~ Fluoranthene-dlO 
SDMC18 (2MN) = 2-Methylnaphthalene-d10 

# Column to be used to flag recovery values 
Value outside of contract required QC limits 

o DMC diluted out 

Page 1.. of 1 

.,.~ 48 _.JJ_ ....... V 0 
'~ ~~-.---.-"'~ 0 

~~ /31 * ):t ... , 

~--- /0 

QC LIMITS 

(50-150) 
(50-150) 

SOMOL 2 (8/2007) 

2377 



8E - FORM VIrI SV-SIMl 
SEMIVOLATILE INTERNAL STANDARD AREA AND RETENTION TIME SUMMARY 

Lab Name: COMPUCHEt~ Contract: N26470-08-0-1000 

Lab Code: LIBRTY Case No. : 0807038 Mod. Ref No.: ----
GC Column: RTX-SMS 10: __ O_,_32 __ (rnrn) Init. Calib. Date(s): 

EPA Sample No. (SST0020##) : SSTDO.4EK Date Analyzed: 

Lab File 1D (Standard)' S080808A64 d Time Analyzed' 

Instrument 10: 5972hp64 It) 
lSI (DCB) I~NPT) 

AREA # RT # AREA # RT # 
12 HOUR STO 0 0.00 575847 10.98 

UPPER LIMIT 0 0.50 1151694 11. 48 

LOWER LIMIT 0 -0.50 287~924. ',. 10.48 

EPA SAMPLE NO. ,c/''''-' "'" 
'-erf VWAE-SB20-1618 //' 231023 * \0.99 
~ VWAE-SB20P-1618 

~ VWAE-SB20-2022 

....Jl4, VWAE-SS20-0406 

05 SSTDO. llE;I;-

06 
07 1 

08 

09 

10 

11 

12 

13 
14 

15 

16 

17 

18 

19 

20 
21 
22 

AREA UPPER LIMIT 
AREA LOWER LIMIT 
RT UPPER LIMIT 
RT LOWER LIMIT 

/ 198797 

202165 
202477 

\ 
1 r ,o .. c.. ,0 

,...,..",.ULVU 

\ 
',,2---., .~~, .... "" 

of internal standard area 
of internal standard area 

+ 0.50 minutes of internal standard RT 
0.50 minutes of internal standard RT 

'k l~.OO 

* 1~.00 

* 1/0.98 

fil.OO 

,/ 

# Column used to flag values outside QC limits with an asterisk 

Page of 1 

SOG No.: 0807038 

08/07/2008 

1010 

(i) 
IS3~T) 

AREA # RT # 

243156 15.42 

486312~ 
121578 14.92 

~--g-s-l.r~ 15.42 

/ 109272 * 1\.15.42 

I 110785 * ~ .42 

\ 108042 * 1 .43 

"- J~Qg4 -' 1 .42 

"'--, J 
.. --- ....... ",/ 

SOM01.2 (8/2007) 
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BE FORM VIII SV-SIMI 
SEM1VOLATILE INTERNAL STANDARD AREA AND RETENTION TIME SUMMARY 

Lab Name: COMPUCHEtvl Contract: N26470-08-D-IOOO 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SOG No.: 0807038 
------

GC Column: RTX-5MS 10: 0.32 (rom) Init. Calib. Date(s): 08112/2008 08112/2008 --------
EPA Sample No. (SST0020##): SSTDO.4EX Date Analyzed: 08/14/2008 

Lab File ID (Standard): B080814A64.d Time Analyzed: 1729 

Instrument 10: 5972hp64 (i) G1 
lSI (DCB) IS2 (NPT) IS3 ~) 

AREA # RT # AREA # RT # AREA # RT # 
12 HOUR STD 0 0.00 224493 10.92 120084 15.36 

UPPER LUlIT 0 0.50 448986 11. 42 240168 15.86 

LOWER LIMIT 0 -0.50 112247 10.42 60042 14.86 

EPA SAMPLE NO. .-.----., 

01 VWAE-SB21-3638 1,.4'9"6'79 ~92 7 §.6.1-4 ... " ....... ...;:--- 15.33 

'to\' 
\0 vV' 

.~ 

~ 

VWAE-SB20-1618RE 
VWAE-SB20P-1618RE 

//'112047 * 
V 99301 * 

lo.9¥ /" 52308 * ~36 
10.9:;\ V 48790 * Is.b3 

10.921 15/33 
" n'-' ll,j) 

Q-tt VWAE-SB20-2022RE f 
1.-0..5. VWAE-SS20-0406RE \ 

06 VWAE-SS20-2830 I" 

07 SSTDO.4EY 

08 I 

09 

10 

111 

121 
13 

14 

15 
16 
17 
18 
19 

20 
21 

22 

lSI (DCB) 
1S2 (NPT) 

l,4-Dichlorobenzene-d4 
Naphthalene-d8 

(ANT) Acenaphthene-dlO 

200% of internal standard area 
50% of internal standard area 

88141 
108974 

122776 

263535 

AREA UPPER LIMIT 
AREA LOWER LIMIT 
RT UPPER LIMIT 
RT LOWER LIMIT 

+ 0.50 minutes internal standard RT 
0.50 minutes of internal standard RT 

* 
* 10.~ 

10.92 

10.92 

# Column used to flag values outside QC limits with an asterisk 

Page 1 of 1 

42987 * 
\"" 52291 * ~.33 

'-. - 15.33 UJ..;:l.!..!. 

139583 15.33 

SOM01.2 (8/2007) 
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8F - FORM VIII SV-SIM2 
SEMI VOLATILE INTERNAL STANDARD AREA AND RETENTION TIME SUMMARY 

Lab Name: COMPUCHEM Contract: N26470-08-D-IOOO 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

EPA Sample No. (SSTD020##) : SSTDO . 4EX Date Analyzed: 08114/2008 

Lab File ID (Standard): B080814A64.d Time Analyzed: 1729 

Instrument ID' 597?hp64 - GC Column' 
(@' 

RTX-5MS 10' 

f<) 
a 32 (rom) 

01 

~ qOL 
\\)D~ ~ 

12 HOUR STD 

UPPER LIMIT 

LOWER LIMIT 

EPA SAMPLE NO. 

VWAE-SB21-3638 

VWAE-SB20-1618RE 

VWAE-SB20P-1618RE I 

//1) 

lSI) (~r.m 
AREA # RT # 

161087 19.08 

322174 19.58 

80544 18.58 

9~-. --... 19.05 

/74729 *\\9.08 

74015 * \19.05 

* 

ISS (CRY) I's1?" ( PRY) 
AREA # RT # AREA # RT # 

133275 25.81 91716 29.95 

266550 26.31 183432 30.45 

66638 25.31 45858 29.45 

74647 25.83 57987 29.98 

./71112 ~ 25.81 53731 29.95 

/ 56448 * i~5.81 51795 29.95 

* 
UO~ 
l~()L 

IVWnL-SB20-2022RE \ 66625 119.05 49442 2~.81 52020 29.93 V'f 

VWAE-SS20-0406RE " 78225 */ 19 . 05 57113 * k'5.81 59248 29.93 

06 VWAE-SS20-2830 
~.,. .......... 19.04 ~ --9u::r;:rrr '''-TT'''r'lTL 

07 SSTDO.4EY 187183 19.04 149738 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 
lsi 

19 

20 

21 

22 
23 

IS4 (PHN) 
ISS (CRY) 
186 (PRY) 

Phenanthrene-dlO 
Chrysene-d12 
Perylene-d12 

AREA UPPER LIMIT 
AREA LOWER LIMIT 
RT UPPER LIMIT 
RT LOWER LIMIT 

200% of internal standard area 
50% of internal standard area 

+ 0.50 minutes of internal standard RT 
0.50 minutes of internal standard RT 

25.81 

25.79 

# Column used to flag values outside QC limits with an asterisk. 

Page 1 of 1 

62129 29.93 

100526 29.93 

SOMOl.2 (8/2007) 
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LOW CONCENTRATION SEMIVOLATILE ORGANIC COMPOUNDS 
USEP A Region II - Level IV Review 

Site: Viegues Island, CTO-0010 SDG #: 0807038 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 21,2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: N arrcy Weaver 

EDSID Client Sample ID Laboratory Sample ID Matrix 
1 VWAE-SS21-0506 0807038-08 Soil 

IMS VW AE-SS21-0506MS 0807038-08MS Soil 
IMSD VW AE-SS21-0506MSD 0807038-08MSD Soil 

2 VW AE-SB21-091 0 0807038-09 Soil 
3 VW AE-SB21 P-091 0 0807038-10 Soil 

3DL VWAE-SB21P-0910DL 0807038-10DL Soil 
4 VW AE-SB21-1618 0807038-11 Soil 

4DL VW AE-SB21-1618DL 0807038-11DL Soil 
5 VW AE-SB21-1820 0807038-12 Soil 
6 VWAE-SB21-3436 0807038-13 Soil 

6DL VW AE-SB21-3436DL 0807038-13DL Soil 
7 VWAE-SB21-3638 0807038-14 Soil 

7DL VWAE-SB21-3638DL 0807038-14DL Soil 
8 VW AE-SB21-2930 0807038-15 Soil 

8DL VW AE-SB21-2930DL 0807038-15DL Soil 
9 VW AE-SB20-1618 0807038-17 Soil 
10 VW AE-SB20P-1618 0807038-18 Soil 
11 VW AE-SB20-2022 0807038-19 Soil 
12 VW AE-SS20-0406 0807038-22 Soil 
13 VW AE-SS20-2830 0807038-23 Soil 

The USEPA Region II SOP HW-35, Revision 1, August 2007: USEPA CLP Statement of Work 
for Organic Analysis of Low/Medium Concentration of Semivolatile Organic Compounds 
SOMO 1.2 Data Validation and professional judgement were used in evaluating the data in this 
summary report. 

Sample Conditions/Problems - The Traffic Reports/Chain-of-Custody Records, Sanlpling Report 
and/or Laboratory Case Narrative did not indicate any problenls with sample receipt, condition of 
samples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were extracted within 14 days for soil samples and analyzed within 
40 days for all samples. 

1156 Jamestown Road, Suite A • Williamsburg, Virginia 23185 • Telephone: 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 
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Surrogates - All samples exhibited acceptable surrogate recoveries except the following. 

Sample ID Surrogate %R Qualifier 
2 4-Chloroaniline-d4 0% JIR - associated compounds 
3 4-Chloroaniline-d4 0% JIR - associated compounds 
4 4-Chloroaniline-d4 0% JIR - associated compounds 
6 4-Chloroaniline-d4 0% JIR - associated compounds 
7 4-Chloroaniline-d4 0% JIR - associated com _1 

8 4-Chloroaniline-d4 0% J/R - associated compounds 

MSIMSD - The MS/MSD sample exhibited acceptable %R and RPD values. 

Laboratory Control Sample - The LCS sample exhibited acceptable %R values. 

Method Blank - The method blank was free of contamination. 

Field, Equipment Blank - Field QC results are summarized below. 

Blank ID Compound Cone. Qualifier Affected Samples 
uglL 

VW AE-EBO 1-071708 Acetophenone 1.7 U 13 
Benzaldehyde 1.7 None All associated samples ND 

VW AE-EB02-071708 Benzaldehyde 2.0 None All associated samples ND 
Acetophenone 1.6 None All associated samples ND 

bis (2-Ethylhexyl) phthalate 4.1 None All associated samples ND 

GC/MS Instrument Performance Check - All of the DFTPP tunes in the initial and continuing 
calibrations met the percent relative abundance criteria. 

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Tentatively Identified Compounds (TIC) - TICs were correctly reported and qualified by the 
laboratory . 

Compound Quantitation and Reported Detection Limits - Many samples had surrogate recoveries 
which were (OD) diluted out. No further action was required. 

Environmental Data Services, Inc. 
October 21, 2008 

2 Vieques Island, eTO-0010 
SDG #: 0807038 - Semivolatiles 
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Several samples exhibited high concentrations of target compounds and were flagged (E) by the 
laboratory. The laboratory diluted and reanalyzed these samples. The reviewer replaced the 
original results with the dilution results. The original Form Is should be used for reporting 
purposes. 

GC/MS Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF 
values. 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values. 

Internal Standard (IS) Area Performance - All internal standards met response and retention time 
(R T) criteria. 

Field Duplicates - Field duplicate results are summarized below. 

Compound VWEA-SB21-0910 
ug/kg 

Naphthalene 1500 
2-Methylnaphthalene 2900 

1,1 '-Biphenyl 220 
Acenaphthene 97 

Fluorene 150 
Phenanthrene 410 
Anthracene 42 

Fluoranthene 93 
Pyrene 240 

Butylbenzylphthalate 190 
Benzo (a) anthracene 110 

Chrysene 84 
bis (2-Ethylhexyl) phthalate 530 

Benzo (b) fluoranthene 190 U 

Compound VW AE-SB20-1618 
ug/kg 

None ND 

Environmental Data Services, Inc. 
October 21, 2008 

VWEA-SB21P-0910 
uglk~ 
2600 
4300 
380 
150 
220 
600 

190 U 
100 
360 
440 
110 
110 

5500 
55 

VW AE-SB20P· 
1618 
ug/kg 
ND 

3 

RPD Qualifier 

54% None 
39% None 
53% None 
43% None 
38% None 
38% None 
NC None 
7% None 

40% None 
79% None 
0% None 

27% None 
165% J 
NC None 

RPD Qualifier 

- -

Vieques Island, eTO-OOIO 
SDG #: 0807038 - Semivolatiles 
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ID - FORM I SV-l 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SS21-0506 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-08 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-08A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 11.0 Decanted: (Y /N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 07/26/2008 

GPC Cleanup: (Y/N) Y pH: 8.1 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-52-7 Benzaldehyde 190 U 
108-95-2 Phenol 190 U 
111-44-4 Bis(2-chloroethyl)ether 190 U 
95-57-8 2-Chlorophenol 190 U 
95-48-7 2-Methylphenol 190 U 
108-60-1 2,2'-Oxybis(1-chloropropane) 190 U 
98-86-2 Acetophenone 190 U 
106-44-5 4-Methylphenol 190 U 
621-64-7 N-Nitroso-di-n-propylamine 190 U 
67-72-1 Hexachloroethane 190 U 
98-95-3 Nitrobenzene 190 U 
78-59-1 I Isophorone 190 U 
88-75-5 2-Nitrophenol 190 U 

I 105-67-9 2,4-Dimethylphenol 190 U 
• 111-91-1 Bis(2-chloroethoxy)methane 190 U 

120-83-2 2,4-Dichlorophenol 190 U 
-20-3 Naphthalene 190 ~ 

106-47-8 4-Chloroaniline 190 U 

87-68-3 Hexachlorobutadiene 190 U 
105-60-2 Caprolactam 190 U 
59-50-7 4-Chloro-3-methylphenol 190 U 

I 91-57-6 2-Methylnaphthalene 190 .JY 
77-47-4 Hexachlorocyclopentadiene 190 U 
88-06-2 2,4,6-T'irh1 ()r():phAn()1 190 U 
95-95-4 2,4,5-Trichlorophenol 190 U 
92-52-4 1, 1 '-Biphenyl 190 U 

91-58-7 2-Chloronaphthalene 190 U 
I 88-74-4 2-Nitroaniline 370 U 
131-11-3 Dimethylphthalate 190 U 
606-20-2 2,6-Dinitrotoluene 190 U 
208-96-8 Acenaphthylene 190 -9-' 

99-09-2 3-Nitroaniline 370 U 
83-32-9 Acenaphthene 190 JL 

SOM01.2 (8/2007) 

\ 



IE - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SS21-0506 

Lab Name: COMPUCHEM Cont.ract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-08 

wt/vol: 30.0 (g/mL) g Lab File 10: 0807038-08A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 11.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

ection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 07/26/2008 

GPC '-'-'-"' ..... J.J.c ... l-': (Y/N) Y pH: 8.1 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

51-28-5 2,4-Dinitrophenol 370 U 

~ 
4-Nitrophenol 370 U 
Dibenzofuran 190 U 

121-14-2 2,4-Dinitrotoluene 190 U 
84-66-2 Diethylphthalate 190 U 
86-73-7 Fluorene 190 -6" 
7005-72-3 4-Chlorophenyl-phenylether 190 U 
100-01-6 4-Nitroaniline 370 U 
534-52-1 4,6-Dinitro-2-methylphenol 370 U 
86-30-6 N-Nitrosodiphenylamine (1) 190 U 
95-94-3 1,2, 4, 5-Tetrachlorobenzene 190 U 
101-55-3 4-Bromophenyl-phenylether 190 U 
118-74-1 Hexachlorobenzene 190 U 
1912-24-9 Atrazine 190 U 
87-86-5 Pentachlorophenol 370 U 
85-01-8 Phenanthrene 190 .J.I-
120-12-7 ~ene 190 JJr 
86-74-8 Ie 190 U 

tylphthalate 190 U 
Fluoranthene 190 ,,..y.. 

Pyrene 190 )J 

85-68-7 Butylbenzylphthalate 190 U 
1 3,3'-Dichlorobenzidine 190 U 

56-55-3 (a) anthracene 190 JJ.-
218-01-9 Chrysene 190 JJ-~ 

117-81-7 Bis(2-ethylhexyl)phthalate 190 U = 117-84-0 Di-n-octylphthalate 190 U 

! 205-99-2 Benzo (b) fluoranthene 190 JJ-
207-08-9 Benzo (k) fluoranthene 190 )3. 

50-32-8 Benzo (a) pyrene 190 jJ 

193-39-5 Indeno (1,2,3-cd) pyrene 190 JJ.-' 
53-70-3 Dibenzo (a,h) anthracene 190 jJ.-

191-24-2 Benzo (g,h,i) perylene 190 r' 
58-90-2 2,3,4,6-Tetrachlorophenol 190 U 

lCannot be from Diphenylamine 

~ R.~ 
f<-i:-

f<.. f(~ 

t' R£. 

R f! 'i 
R. R.f; 

R.. R-f. 
R 

\ 
~ 

f: 
~ 
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Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 

EPA SAMPLE NO. 

VWAE-SS21-0506 

N26470-08-D-1000 

SDG No.: 0807038 

0807038-08 

0807038-08A66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) SONC 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

% Moisture: 11.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 07/26/2008 

GPC Cleanup: (Y/N) Y pH: 8.1 Dilution Factor: 1.0 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

UNKNOWN 20.71 94 J 

57-10-3 n-Hexadecanoic acid $$ Hexadecanoic 29.63 140 IN 

112-84-5 Erucylamide $$ 13-Docosenamide, (Z) 36.78 940 IN 
UNKNOWN 37.09 84 J 

UNKNOWN 37.19 82 J 

UNKNOWN 38.57 88 J 

UNKNOWN 38.97 110 J 

UNKNOWN 39.53 150 J 

UNKNOWN 40.02 84 J 

UNKNOWN 40.09 81 J 

55255-70-4 Anthracene, 9-cyclohexyltetradecahyc 40.18 180 IN 
UNKNOWN 40.26 130 J 

\ 

E9667962 Total Alkanes N/A 1300 
2EPA-designated Registry Number. 

SOM01.2 (8/2007) 
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1D - FORM I SV-l 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21-0910 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 1D: 0807038-09 

wt/vol: 30.0 (g/mL) g Lab File 1D: 0807038-09A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 11.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

ection Volume: 2.0 (uL) GPC Factor: 2.0 Date 07/26/2008 

GPC Cleanup: (Y/N) Y pH: 8.0 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-52-7 Benzaldehyde 190 U 
-2 Phenol 190 H 111-44-4 Bis(2-chloroethyl)ether 190 

95-57-8 2-Chlorophenol 190 U 
95-48-7 2-Methylphenol 190 U 
108-60-1 2,2'-Oxybis(1-chloropropane} 190 U 

! 98-86-2 Acetophenone 190 U 
106-44-5 4-Methylphenol 190 U 
621-64-7 N-Nitroso-di-n-propylamine 190 U 

• 67-72-1 Hexachloroethane 190 U 
98-95-3 I Nitrobenzene 190 U 

I 78-59-1 Isophorone 190 U 
188-75-5 2-Nitrophenol 190 U 

105-67-9 2,4-Dimethylphenol 190 U 
111-91-1 Bis(2-chloroethoxy}methane 190 U 
120-83-2 2,4-Dichlorophenol 190 U 
91-20-3 Naphthalene 1500 
106-47-8 4-Chloroaniline 190 y 

3 Hexachlorobutadiene 190 U 
-2 Cap. ,I lct 190 U 

59-50-7 4-Chloro-3-methylphenol 190 U 
91-57-6 2-Methylnaphthalene 2900 
77-47-4 Hexachlorocyclopentadiene 190 
88-06-2 2,4,6'T "ichll '.1.. L"L 11 190 U 
95-95-4 2, 4, 5-Trichlorophenol 190 U 
92-52-4 1,1' ·R; phpTlyl 220 
91-58-7 2-Chloronaphthalene 190 U 
88-74-4 2-Nitroaniline 370 U 
131-11-3 Dimethylphthalate 190 U 
606-20-2 2,6-Dinitrotoluene 190 U 
208-96-8 Acenaphthylene 190 y 
99-09-2 3-Nitroaniline 370 U 
83-32-9 ACF!nrtphthe 97 ~ .. 

R SSt-

SOM01.2 (8/2007) 



IE - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 

Sample wt/vol: 30.0 (g/mL) 9 Lab File 10: 

EPA SAMPLE NO. 

VWAE-SB21-0910 

N26470-08-D-1000 

SDG No.: 0807038 

0807038-09 

0807038-09A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 11.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

ection Volume: 2.0 (uL) GPC Factor: 2.0 Date 07/26/2008 

GPC Cleanup: (YIN) Y pH: 8.0 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

51-28-5 2,4-Dinitrophenol 370 U 
0-02-7 4-Nitrophenol 370 U 

132-64-9 ~uran 190 U 
121-14-2 nitrotoluene 190 U 
84-66-2 Diethylphthalate 190 U 
86-73-7 Fluorene 150 jJ/ 

7005-72-3 4-Chlorophenyl-phenylether 190 U 
100-01-6 4-Nitroaniline 370 U 
534-52-1 4,6-Dinitro-2-methylphenol 370 U 

• 86-30-6 N-Nitrosodiphenylamine (1 ) 190 U 
95-94-3 1,2,4,5-Tetrachlorobenzene 190 U 
101-55-3 • 4-Bromophenyl-phenylether 190 U 

• 118-74-1 Hexachlorobenzene 190 U 
1912-24-9 Atrazine 190 U 
87-86-5 Pentachlorophenol 370 2"'. 

85-01-8 Phenanthrene 410 
120-12-7 Anthracene 42 t==i= 86-74-8 Carbazole 190 
84-74-2 Di-n-butylphthalate 190 U 
206-44-0 Fluoranthene 93 4 
129-00-0 Pyrene 240 
85-68-7 i Butylbenzylphthalate 190 
91-94-1 3,3'-Dichlorobenzidine 190 ;r 
56-55-3 Benzo (a) anthracene 110 .0. 

218-01-9 Chrysene 84 I 
117-81-7 Bis(2-ethylhexyl)phthalate 530 
117-84-0 Di-n-octy1phtha1ate 190 U 
205-99-2 Benzo (b) fluoranthene 190 U 
207-08-9 Benzo (k) fluoranthene 190 U 
50-32-8 Benzo (a) pyrene 190 C 

193-39-5 Indeno (1,2,3-cd) pyrene 190 C 

53-70-3 Dibenzo (a, h) anthracene 190 ( 

191-24-2 Benzo (g,h,i) perylene 190 ( 

58-90-2 2,3,4,6-Tetrachlorophenol 190 U 

lCannot be from Diphenylamine 

R ft£ 
R ! ({ 

R. fZf 
~ J2..£ 

R- ~5L 

R. t(i: 
t\ (.lz 
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Lab Name: 

lK - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB21-0910 

N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) 

% Moisture: 11.0 Decanted: (Y/N) N Date Received: 

Concentrated Extract Volume: 500 (uL) Date Extracted: 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 

GPC Cleanup: (Y/N) Y pH: 8.0 Dilution Factor: 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME 
I 

R 

01 
02 

03 
04 
05 
06 
07 
08 

09 
10 
11 
12 
13 
14 

15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 
29 

30 

611 14 3 
526-73-8 

Benzene, 1 ethyl-2-methyl- $$ TOlU~~ 
Benzene, 1,2,3 ·trimethyl $$ Hemime 

~e, 1,2,4,5 'tetramethyl 95-93-2 15.29 
i 933-98-2 ne, 1-ethyl-2,3-dimethyl- 15.41 
1680-51-9 halene, 1,2, 3, 4-tetrahydro-6-mE 19.92 
90-12-0 Naphthalene, I-methyl- $$ . alpha . -ME 20.98 
582-16-1 Naphthalene, 2,7-dimethyl- $$ 2,7-0 22.70 
582-16-1 Naphthalene, 2,7 'dimethyl (1) 22.96 
2131-42-2 Naphthalene, 1,4,6-trimethyl $$ 1, l 24.89 

2136-72-3 Ethanol, 2-(octadecyloxy)- $$ 2-0ctc 33.06 
UNKNOWN 33.94 I 

6938-66-5 I-Bromodocosane 36.43 
UNKNOWN 37.58 
UNKNOWN 38.64 
UNKNOWN 39.08 
UNKNOWN 39.63 

E9667962 Total Alkanes N/A 
2E Re istr g y Number. 

0807038-09 

0807038-09A66.d 

SONC 

07/18/2008 

07/23/2008 

07/26/2008 

1.0 

NC. Q 

,00 IN 

2200 IN 
1900 IN 

1800 IN 

2800 IN 
1700 IN 

1500 IN 

1700 IN 

1100 IN 

260 IN 

240 J 

490 IN 

500 J 

680 J 

600 J 

570 J 

30000 

SOM01.2 (8/2007) 



1D FORM I SV-1 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21P-0910 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-10 

Sample wt/vol: 30.0 (g/mL) 9 Lab File ID: 0807038-10A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 10.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 07/26/2008 

GPC Cleanup: (Y/N) Y pH: 8.0 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-52-7 'Rpn7~lrl ..... 'l-tyde 190 U 

108-95-2 Phenol 190 U 

111-44-4 Bis (2 'chI, ~thyl) ether 190 U 

95-57-8 2 "ChI, 'J.. ,: .... ,()l 190 
95-48-7 2-Methylphenol 190 U 
108-60-1 2,2'-Oxybis(1-chloropropane) 190 U 

i 98-86-2 Acetophenone 190 U 

106-44-5 4-Methylphenol 190 U 
621-64-7 N· -N .. trv.::;v· ·di "l-IJ..vl-lyl ~mi np 190 U 
67-72-1 Hexachloroethane 190 U 

, 98-95-3 Nitrobenzene 190 U 
78-59-1 I , .... 

V.lH::: 190 U '.1.-

88-75-5 2-Nitrophenol 190 U 
105-67-9 2,4 'Dimethy.l :phpn()l 190 U 

111-91-1 Bis(2-chloroethoxy)methane 190 U 
120-83-2 2,4-Dichlorophenol 190 U 
91-20-3 Naphthalene 2600 
106-47-8 4-Chloroaniline 190 )Y 
87-68-3 Hexachlorobutadiene 190 U 
105-60-2 Caprolactam 190 U 
59-50-7 4 'Chl ·3 ~thy,l phpn()l 190 U 
91-57-6 2-Methylnaphthalene L-(360~ ..-E--
77-47-4 Hp,)(.::lrh 1 ()r, :yC10ppnt-.::lrli pnp 190 )J 
88-06-2 2,4,6-Trichlorophenol 190 U 

95-95-4 2,4,5-Trichlorophenol 190 U 
92-52-4 1,1' ·Biph lyl 380 
91-58-7 2-Chloronaphthalene 190 U 
88-74-4 2-Nitroaniline 370 U 

131-11-3 Dimethylphthalate 190 U 

606-20-2 2,6-Dinitrotoluene 190 U 
208-96-8 Acenaphthylene 190 y 
99-09-2 3-Nitroaniline 370 U 
83-32-9 Acenaphthene 150 J 

R-- DL 
f!-. SSL 

SOM01.2 (8/2007) 



1E - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21P-0910 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-10 

Sample wt/vol: 30.0 (g/rnL) g Lab File ID: 0807038-10A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 10.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 07/26/2008 

GPC Cleanup: (Y/N) Y pH: 8.0 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

51-28-5 2,4-Dinitrophenol 370 U 
100-02-7 4-Nitrophenol 370 U 

132-64-9 Dibenzofuran 190 U 

121-14-2 2,4-Dinitrotoluene 190 U 
84-66-2 Diethylphthalate 190 U 
86-73-7 Fluorene 220 
7005-72-3 4-Chlorophenyl-phenylether 190 U 

100-01-6 4-Nitroaniline 370 U 

534-52-1 4,6-Dinitro-2-methylphenol 370 U 
86-30-6 N-Nitrosodiphenylamine (1) 190 U 

95-94-3 1,2,4,5-Tetrachlorobenzene 190 U 

101-55-3 4-Bromophenyl-phenylether 190 U 

118-74-1 Hexachlorobenzene 190 U 

1912-24-9 Atrazine 190 U 

87-86-5 Pentachlorophenol 370 /U 
85-01-8 Phenanthrene 600 
120-12-7 Anthracene 190 r 
86-74-8 Carbazole 190 U 

84-74-2 Di-n-butylphthalate 190 U 

206-44-0 Fluoranthene 100 j}/-

129-00-0 Pyrene 360 
85-68-7 Butylbenzylphthalate 440 
91-94-1 3,3'-Dichlorobenzidine 190 }V 
56-55-3 Benzo (a) anthracene 110 -~-. 

218-01-9 Chrysene 110 y 
117-81-7 Bis(2-ethylhexyl)phthalate ~S()O ~':r ~j) ----E-

117-84-0 Di-n-octylphthalate 190 U 

205-99-2 Benzo (b) fluoranthene 55 y 
207-08-9 Benzo (k) fluoranthene 190 l 

50-32-8 Benzo (a) pyrene 190 l 

193-39-5 Indeno (1,2,3-cd) pyrene 190 l 

53-70-3 Dibenzo (a,h) anthracene 190 
191-24-2 Benzo (g,h,i) perylene 190 
58-90-2 2,3, 4, 6-Tetrachlorophenol 190 U 

lCannot be separated from Diphenylamine 

3 
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01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 

EPA SAMPLE NO. 

VWAE-SB21P-0910 

N26470-08-D-1000 

SDG No.: 0807038 

0807038-10 

0807038-10A66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 10.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 07/26/2008 

GPC Cleanup: (Y/N) Y pH: 8.0 Dilution Factor: 1.0 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

611-14-3 Benzene, 1-ethyl-2-methyl- 10.29 2600 IN 

95-63-6 Benzene, 1,2,4-trimethyl- $$ .psi. -( 10.52 1300 IN 

95-63-6 Benzene, 1,2,4-trimethyl- $$ .psi. -( 11.42 3900 IN 

526-73-8 Benzene, 1,2,3-trimethyl- $$ Hemime 12.38 1900 IN 

1074-43-7 Benzene, 1-methyl-3-propyl- 13.34 1900 IN 

934-80-5 Benzene, 4-ethyl-1,2-dimethyl- 13.61 1200 IN 

934-80-5 Benzene, 4-ethyl-1,2-dimethyl-(1) 14.43 3000 IN 

934-80-5 Benzene, 4-ethyl-1,2-dimethyl-(2) 15.34 1700 IN 

95-93-2 Benzene, 1,2,4,5-tetramethyl- 15.45 1300 IN 

2234-20-0 2,4-Dimethylstyrene $$ Benzene, 1-et 15.97 1300 IN 

UNKNOWN 16.23 1500 J 

1680-51-9 Naphthalene, 1,2, 3, 4-tetrahydro-6-mE 19.97 6800 IN 

90-12-0 Naphthalene, 1-methyl- $$ .alpha. -ME 21. 02 8900 IN 

582-16-1 Naphthalene, 2,7-dimethyl- 23.00 9900 IN 

2245-38-7 Naphthalene, 1,6,7-trimethyl- 24.93 5500 IN 

1576-67-6 Phenanthrene, 3,6-dimethyl- $$ 3,6-I 30.51 820 IN 

UNKNOWN 39.14 2800 J 

UNKNOWN 39.68 1900 J 

57864-18-3 Hentriacontane, 15-methylene- 39.78 1900 IN 

E9667962 Total Alkanes N/A 100000 
2EPA-designated Registry Number. 

SOM01.2 (8/2007) 



1D - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) SOIL Lab IO: 

Sample wt/vol: 30.0 (g/mL) g Lab File 10: 

EPA SAMPLE NO. 

VWAE-SB21P-09100L 

N26470-08-0-1000 

SDG No.: 0807038 

OB0703B-IOREI 

080703B-10DJA66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

Decanted: (Y/N) % Moisture: 10.0 
" 

N Date Received: 07/18/200B 

Co ncentrated Extract Volume: 500 (uL) Date Extracted: 003/2008 

In jection Volume: 2.0 (uL) GPC --- Factor: 2.0 Date /08/01/2008 

GP C Cleanup: (Y/N) Y pH: 8.0 Dilution Factor: /- 4.0 
--

CAS NO. COMPOUND 
CONCEN~ION UNITS: 
(ug/L 0 ug/kg)~ Q 

I 100-52-7 Benzaldehyde / 760 U 
108-95-2 Phenol / 760 U 

I 111-44-4 Bis(2 -chloroethyl) ether / 760 U 
• 95-57-8 2-Chlorophenol / 760 U 

95-48-7 2 -Methylphen1 )1 / 760 U 
108-60-1 2,2'-Oxybis(1-chloropropane) / 760 U 
98-86-2 Acetophenone C, / 760 U 
106-44-5 4-Methylphenol r ( I / 760 U 
621-64-7 N-Nitroso-di-n-propyla~1 ny/ 760 U 
67-72-1 Hexachloroethane ,/ 760 U 

~-95-3 Nitrobenzene / 760 U 

78-59-1 Isophorone n / 760 U 

88-75-5 2-Nitrophenol \L/ / 760 U 
i 105-67-9 2,4-Dimethylphen'1;' 760 U 

111-91-1 Bis(2 -chI !tho. :Y} methane 760 U 

120-83-2 2,4-Dichlorophe~1 760 U 
91-20-3 Naphthalene .1 2300 D 
106-47-8 4-Chloroanil.y1e 760 U 

87-68-3 Hexachlorobyftadiene 760 U 
105-60-2 Caprolact¥t 760 U 

59-50-7 4-Chloro/3-methylphenol ffi!l" U 
91 57 6 2 Meth~jf n~rht-h~ 1 I='nl=' , 

'" 
D 

77-47-4 Hexac¥lorocyclopentadiene -roo- U 
88 06 2 2, 4,/J -T: :ichloL ,,!- ~l 760 U 
95-95-4 2, y, 5-Trichlorophenol 760 U 

92-52-4 V,l'-Biphenyl 320 JD 
8-7 2 ·rh1oron.:::l.pht-h.:::llF'nF' 760 U 

4-4 2-Nitroaniline 1500 U 

11-3 Dimethylphthalate 760 U 
606-20-2 2,6-Dinitrotoluene 760 U 

208-96-8 Acenaphthylene 760 U 
99-09-2 3-Nitroaniline 1500 U 
83-32-9 Acenaphthene 760 U 

Q.{J 
l. oj 2,.31 OB SOMOL 2 (8/2007) 



1E - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21P-0910DL 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-10REl 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-10DJA66.d 

Le vel: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 10.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Co ncentrated Extract Volume: 500 (uL) Date Extracted: 07/23/20'" 

In jection Volume': 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/0~08 
---

GP C Cleanup: (Y/N) y pH: 8.0 Dilution Factor: ,~.O 

CAS NO. COMPOUND 
CONCENTRATIO~~TS: 
(ug/L or ug/k ug/k9 Q 

51-28-5 2,4-Dinitrophenol 15~ U 
100-02-7 4-Nitrophenol ~.8'OO U 
132 64-9 an /760 U 
121-14-2 2,4-Dinitrotoluene / 760 U 

84 66 2 - ~ 
hthalate / 760 U 

86-73-7 Fluorene / 220 JD 
7005-72-3 4-Chlorophenyl-phenylether / 760 U 

100-01-6 4-Nitroaniline J 1500 q= 
534-52-1 4,6-Dinitro-2-methylphenol / 1500. 
86-30-6 N-Nitrosodiphenylamine (1) Lt // 760 U 
95-94-3 1,2,4, 5-Tetrachlorobenzen~ }....I'" 760 U 

101-55-3 4-Bromophenyl-phenylether\~~ 760 U 

118-74-1 Hexachlorobenzene "..., ,,/ 760 u 
1912 24-9 ~"""e \.1 // 760 u 
87-86-5 Pentachlorbphenol ~/ 1500 U 

85-01-8 Phenanthrene /' 540 JD 
120-12-7 Anthracene I 760 I U 

86-74-8 Carbazole / 760 U 

84-74-2 Di-n-butylphthalp:te 760 U 

206-44-0 Fluoranthene / 760 U 
129-00-0 Pyrene / 760 U 

85-68-7 Butylbenzyl~nthalate 240 JD 
91-94-1 3,3' -Dichlprobenzidine 760 U 

56-55-3 Benzo (aYanthracene 140 JD 
218-01-9 Chryse1}e ~ U 

117-81-7 Bis(2j'ethylhexyl)phthalate , ( 55Q.Q-J ~ 
117-84-0 Di-~octylphthalate '"'-760 U 

205-99-2 BeP(zo (b) fluoranthene 760 U 

207-08-9 Benzo (k) fluoranthene 760 U 

50-32-8 Benzo (a) pyrene 760 U 

193-39-5 Indeno (1,2,3-cd) pyrene 760 U 

53-70-3 Dibenzo (a/h) anthracene 760 U 

191-24-2 ~(9'h'i) perylene 760 U 

58-90-2 ,3,4,6-Tetrachlorophenol 760 U 

lCannot be separated from Diphenylamine 

\Y 
'-

6f' 

:f 



1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

VWAE-SB21P-0910DL 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-10RE1 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-10DJA66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) 

01 
02 
03 
04 
05 

06 
07 

08 
09 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 

28 

% Moisture: 10.0 Decanted: (Y/N) N Date Received: 

Date Extracted: 07/ ~ ~ Sl 
__ 2_. _0 _ Date Analyzed :---7s-""'8 --I 0-1-/-2-0-0-8-~\r ill. \ i<~ 

Dilution Factor: Z 4. 0 6~ J 

Concentrated Extract Volume: 500 (uL) 

GPC Cleanup: (Y/N) 

ection Volume: 2.0 (uL) GPC Factor: 

Y pH: 8.0 

- / CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER 

i 622-96-8 

95-63-6 
526-73-8 
933-98-2 

. 874-41-9 
1587-04 8 
1680-51-9 
4453-90-1 
571-61-9 

571 61-9 
~--------

581-42-0 
2131-42-2 

55123-81-4 

COMPOUND NAME RT / EST. CONC. Q 

Benzene, l-ethyl-4-methyl- 10 y'f3 2900 JDN 

Benzene, 1,2,4-trimethyl- $$ .psi.-C ti".27 4600 JDN 

Benzene, 1,2,3-trimethyl- $$ H:;:;Jl ,;'12.2 I 1800 JON 
Benzene, 1-ethyl-2,3-dimeth:¥1- ,/ 15 __ -=1:..::8~0~0~_+_J:::.D::::.:N~. ----j 
Benzene, 1-ethyl-2,4-dim~th~- 1 . 700 JDN 

""' ne, I-methyl 2 (2-tir~p~hy:[) $~ 15.84 1500 JDN 
Naphthalene, 1,2,3,4-tet'k..Mydr~6-mE 19.83 2700 JDN 
1,4-Methanonaphthalene,r;4 ·q.Lhydro- 20.91 2300 JDN 

Naphthalene, 1,5-dimethyl- .~~ 1,5-D 22.62 1400 JDN 
Nahthalene, 1,5-dimethyl7'$$I,.:J"u-l 22.88 1800 JDN 

thalene, ~A6-dimethy;(~ $$ 2,6-D 22.93 1600 JDN 
Naphthalene, \{4..,..g-triJ;iethyl- $$ 1, L 24.81 140 JDN 

UNKNOWN ~ I 36.08 590 JD 
UNKNOWN / 36.75 940 JD 
UNKNOWN / 37.21 800 JD 
5.alpha.,8.alpha/:14.beta.-Cholestar 37.47 820 JDN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

! 
;' 

./ 

! 
j 

/ 

/ 38.97 840 JD 
i' 39 . 53 I 1400 JD 

/ 40 . 1 7 740 JD 

/ 

29 
30 

E9667962 Total Alkanes N/A I 41000 
2E ·rlP~ i gnrl ~d Registry Number. 

SOMOl.2 (8/2007) 



1D - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21-1618 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab ID: 0807038-11 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-11A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 14.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date 07/26/2008 

GPC Cleanup: (Y/N) Y pH: 7.9 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-52-7 RAn'7rll lyU!:::! 200 U 
108-95-2 Phenol 200 U 
111-44-4 Bis(2 'ch] oroethyl) ether 200 U 
95-57-8 2-Chlorophenol 200 U 
95-48-7 2-Methylphenol 200 U 
108-60-1 2,2' ·O.:ybi (l-chloropropane) 200 U 

I 98-86-2 Ac' :tllphAnllnA 200 U 
106-44-5 4 -MethylphAnlll 200 U 
621-64-7 N-Nitroso-di-n-propylamine 200 U 
67-72-1 Hexachloroethane 200 U 

=J 98-95-3 Nitrobenzene 200 U 
78-59-1 I ;oph 200 U 
88-75-5 2 -Nitv""':-... "" ..... ""l 200 U 
105-67-9 2,4-Dimethylphenol 200 U 
111-91-1 Bis (2 'chl, :tho. :y)methane 200 U 
120-83-2 2,4 'D; ch] 0 ... ,1 200 U 
91 20 3 N, lpht-hrll AnA b::X;V MfJG . ...E-. 

106-47-8 4-Chloroaniline 200 JY 
87-68-3 Hexachlorobutadiene 200 U 
105-60-2 Cap ,I :t 200 U 
59-50-7 4-Chloro-3-methylphenol 200 U 
91-57-6 2 'Methylnapht-hrllAnA (0000 1~ -a--' 
77-47-4 Hexachlorocyclopentadiene 200 .~ 
88-06-2 2, 4, 6-Trichlorophenol 200 U 
95-95-4 2,4,5-Trichlorophenol 200 U 

, 92-52-4 1,1' ·R; ph Allyl 200 U 
91-58-7 2-Chloronaphthalene 200 U 
88-74-4 2-Nitroaniline 380 U 
131-11-3 Dimethylphthalate 200 U 
606-20-2 2,6-Dinitrotoluene 200 U 
208-96-8 Acen~phthylene 200 . ..;r 
99-09-2 3-Nitroaniline 380 U 
83-32-9 Ar'Anrlphthe 270 

~w 

~. DL 
f- S5 L 

~ 

t 01 2--3 /08 SOM01.2 (8/2007) 



1E - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21-1618 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-11 

Sample wt/vo1: 30.0 (g/mL) g Lab File ID: 0807038-11A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 14.0 Decanted: (YIN) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 07/26/2008 

GPC \.".J..'::C:U,lU....,: (YIN) Y pH: 7.9 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
'CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

51-28-5 2,4-Dinitropheno1 380 U 
100-02-7 4-Nitrophenol 380 U 
132-64-9 Dibenzofuran 200 U 
121-14-2 2,4-Dinitroto1uene 200 U 
84 66 2 Diethylphthalate 200 
86-73-7 Fluorene 460 
7005-72-3 4-Chloropheny1-phenylether 200 U 
100-01-6 4-Nitroaniline 380 U 

i 534-52-1 4,6-Dinitro-2-methylphenol 380 U 
86-30-6 N-Nitrosodiphenylamine (1) 200 U 
95-94-3 1,2,4,5-Tetrachlorobenzene 200 U 
101-55-3 4-Bromophenyl-phenylether 200 U 

e 200 U 
200 U 

01 380 ,;r-
Phenanthrene 900 

120-12-7 Anthracene 76 ,~ 
86-74-8 Carbazole 200 U 

84-74-2 Di-n-butylphthalate 61 J 

206-44-0 Fluoranthene 200 
129-00-0 Pyrene 810 
85-68-7 Butylbenzylphthalate 590 
91-94-1 3,3'-Dichlorobenzidine 200 y 
56-55-3 Benzo (a) anthracene 310 
218-01-9 Chrysene 210 
117-81-7 Bis(2-ethylhexyl)phthalate 1600 
117-84-0 Di-n-octylphthalate 200 U 
205-99-2 ~) fluoranthene 200 l 

207-08-9 (k) fluoranthene 200 l 

50-32-8 (a) pyrene 200 l 

193-39-5 o (1,2,3-cd) pyrene 40 i}" 

53-70-3 Dibenzo (a/h) anthracene 200 JY 
191-24-2 ~'h'i) perylene 140 l' 
58-90-2 Tetrachlorophenol 200 U 

1Cannot be from Diphenylamine 

(L SSL 

~~£ 

1 ! 
«. f-f 
f-, f<-f.. 
~ «. z.. 

SOM01.2 (8/2007) 



Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 

EPA SAMPLE NO. 

VWAE-SB21-1618 

N26470-08-D-1000 

SDG No.: 0807038 

0807038-11 

0807038-11A66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 14.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 

13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date 07/26/2008 

GPC Cleanup: (Y/N) Y pH: 7.9 Dilution Factor: 1.0 

CONCENTRATION UNITS: (ug/L or ug/kg)-

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

1526-73-8 Benzene, 1,2,3 -trimethyl $$ Hemime 12.35 2400 IN 
135-01-3 Benzene, 1,2-diethyl- 13.30 1300 IN 

934-80-5 Benzene, 4-ethyl-1,2 -dimethyl 14.41 4500 IN 

933-98-2 Benzene, l-ethyl-2,3-dimethyl 15.03 1800 IN 

95-93-2 Benzene, 1,2,4,5 -tetramethyl 15.31 1900 IN 

UNKNOWN 15.34 1300 J 

I 95 93 2 Benzene, 1,2,4,5 tetram .42 1500 IN 

1587-04-8 Benzene, I-methyl-2-(2-propenyl)- $~ 15.97 2200 IN 
824-90-8 tene $$ Benzene, I-butE 16.33 5700 IN 

16.67 1200 J 

UNKNOWN 17.53 1400 J 

UNKNOWN 17.91 4800 J 

6682 71 9 1H Indene, 2,3 dihydro 4,7 'dimethyl 19.55 4100 
2809-64-5 Naphthalene, 1,2,3,4-tetrahydro-5-mE 19.97 11000 IN 

90-12-0 Naphthalene, 1-methyl- 21. 04 16000 IN 

UNKNOWN 21.64 "J'7"""" 

581-42-0 Naphthalene, 2,6-dimethyl- 22.73 7800 IN 
581-42-0 Na hthalene, 2,6-dimethyl-(1) 22'76~ 
581-40-8 ene, 2,3-dimethyl- 23.03 IN 

582-16-1 ene, 2,7-dimethyl- $$ 2,7-D 23.08 IN 

575-41-7 ene, 1,3-dimethyl- 23.33 4600 IN 
2027-17-0 Naphthalene, 2-(1-methylethyl)- 24.33 4200 IN 
2131-42-2 Naphthalene, l,4,6-trimethyl- $$ l,L 24.66 5200 IN 

2131-42-2 Napht.ha] ene, 1,4,6-trimethyl- $$ 1,L 24.95 7100 IN 

2245-38-7 Napht.ha] ene, l,6,7-trimethyl- 25.17 4400 IN 

UNKNOWN 25.64 ~~ 66708-24-5 5H-Inden-5-one, 1,2,4,6,7,7a-hexahy< 31.83 
UNKNOWN 32.24 430 J 

E9667962 lkanes N/A 47000 
2EPA-desi g nated Ii Number. 

SOM01.2 (8/2007) 



ID - FORM I SV-l 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21-1618DL 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-11REI 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-11DJA66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 
] 

% Moisture: 14.0 Decanted: (Y/N) N Date Received: 07/y/;2008 

C oncentrated Extract Volume: 500 (uL) Date Extracted: y{;23/2008 

I njection Volume: 2.0 (uL) GPC 
---

Factor: 2.0 Date Analyzed: / 08/01/2008 

Dilution Factor: ~ PC Cleanup: (Y/N) Y pH: 7.9 5.0 
--

G 

CAS NO. COMPOUND 
CONCEN~~ON UNITS: 
(ug/L ug/kg)~ Q 

100-52-7 Benzaldehyde / 990 U 
108-95-2 Phenol / 990 U 
111-44-4 Bis(2-chloroethyl)ether / 990 U 

95-57-8 2-Chlorophenol / 990 U 

95-48-7 2-Methylphenol It /'i 990 U 
108-60-1 2,2'-Oxybis(1-chloropropaf~! i~/ 990 U 

98-86-2 Acetophenone \V / 990 U 
106-44-5 4-Methylphenol " / 990 U 

621-64-7 N-Nitroso-di-n-propylamine / 990 U 

67-72-1 Hexachloroethane / 990 U 
98-95-3 Nitrobenzene ( / 990 U 

78-59-1 Isophorone \J .// 990 u 
88-75-5 2-Nitrophenol \ / 990 U 
105-67-9 2,4-Dimethylphenol / 990 U 

111-91-1 Bis(2-chloroethoxy)?ethane 990 U 
120-83-2 2,4-DichlorophenoV ~ U 

91-20-3 Naphthalene / ( 5500 ) D 
106-47-8 4-Chloroanilin~~ -"g"91J U 

~ 

87-68-3 Hexachlorobut}diene 990 U 
105-60-2 Caprolactam / 990 U 
59-50-7 4-Chloro-3/methylphenol ~ U 

91-57-6 2-Methylo/~phthalene ( 10000 ) D 
77-47-4 Hexach~~rocyclopentadiene -g90 U 

88-06-2 2,4,6jTrichlorophenol 990 U 
95-95-4 2,4,J-Trichlorophenol 990 U 

92-52-4 1, V -Biphenyl 990 U 
91-58-7 2/Chloronaphthalene 990 U 

88-74-4 J-Nitroaniline 1900 U 
131-11-3 Dimethylphthalate 990 U 

606-20-2 2,6-Dinitrotoluene 990 U 
208-96-8 Acenaphthylene 990 U 

99-09-2 3-Nitroaniline 1900 U 

83-32-9 Acenaphthene 260 JD 

SOM01.2 (8/2007) 



IE - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-11REI 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-11DJA66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 14.0 Decanted: (Y/N) N Date Received: 07/18/jJ08 

Co ncentrated Extract Volume: 500 (uL) Date Extracted: 07/Pt2008 

In jection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: )It/Ol/2008 
---

G PC Cleanup: (Y/N) Y pH: 7.9 Dilution Factor: / 5.0 

CAS NO. COMPOUND 
CONCENTRA~N UNITS: 
(ug/L or g/kg)~ Q 

51-28-5 2,4 'Dini rrophpnol /1900 U 
100-02-7 / 1900 U 
132-64-9 Dibenzofuran / 990 U 
121-14-2 2,4-Dinitrotoluene / 990 U 
84-66-2 Di ~thylphthal.t / 990 q= 
86-73-7 Fluorene / 500 
7005-72-3 4-Chl, Irophenyl'phenyl, !th~ / 990 
100-01-6 4-Nitroaniline / 1900 U 
534-52-1 4,6-Dinitro-2-methylphenol / 1900 U 
86-30-6 N-Nitrosodiphenylamine (:(1 / 990 U 
95-94-3 1,2,4,5-Tetrachloroben1fn~ 990 U 
101-55-3 4 .... ,1.-

... lyl-phenyl, ~t~e.r / 990 U 
118-74-1 Hexachlorobenzene \/ 990 U 

1912-24-9 Atrazine / 990 U 
87-86-5 Pentachlorophenp} / 1900 U 

85-01-8 Phenanthrene "'J, // 1200 D 
120-12-7 Anthracene \ / 990 U 

86-74-8 Carbazole / 990 U 

84-74-2 Di 'bu :ylphthaYate 990 U 
206-44-0 Fluoranthene / 260 JD 
129-00-0 Pyrene / 990 U 
85-68-7 Butylb :ywhthalate 390 JD 
91-94-1 3,3'-Dich)'orobenzidine 990 U 

56-55-3 Benzo (¥ anthracene 250 JD 
218-01-9 Chry, ~je 210 JD 
117-81-7 Bis(rethylhexyl)phthalat 1400 D 
117-84-0 Di-f' :tylphthal'lt 990 U 
205-99-2 B¢zo (b) fluoranthene 990 U 

207-08-9 ~enzo (k) fluoranthene 990 U 

50-32-8 / Benzo (a) pyrene 990 U 

193-39-5 Indeno (l,2,3-cd) pyrene 990 U 

53-70-3 Dibenzo (a,h) anthracene 990 U 
191-24-2 Benzo ( g , h, i) pe'y 1 990 U 

58-90-2 2,3,4,6'T !rr~r.hl 'ophpnol 990 U 

lCannot be separated from 

SOMOL 2 (8/2007) 



Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB21-1618DL 

N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-11RE1 

wt/vo1: 30.0 (g/mL) g Lab File ID: 0807038-11DJA66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 14.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 

ection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 

GPC '-"..L,,'<..<u .... ..,: (Y/N) Y pH: 7.9 Dilution Factor: 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME 

01 933-98-2 Benzene, 1-ethyl-2,3-dimethyl-

02 934-80-5 
03 768-00-3 
04 56253-64-6 JDN 

05 53172-84-2 JDN 

06 6682-71-9 JDN 

07 2809-64-5 JON 

08 JD 

09 4453-90-1 ethanonaphthalene, 1,4- JDN 

10 573-98-8 1,2-dimethyl- 22.44 2600 JDN 

11 1,5-dimethyl- 22.64 4100 JDN 

12 Naphthalene, 22.89 3800 JDN 

13 582-16-1 Naphthalene, 2,7-di 22.94 3200 JON 

14 2131-42-2 Naphthalene, 1,4,6- 24.83 2700 JDN 

15 UNKNOWN 34.73 890 
16 UNKNOWN .,' 35.20 730 / 

17 UNKNOWN 
,~.~ 

35.44 830 ./ 
18 UNKNOWN /' 

./ 35.56 930 

19 UNKNOWN 35.96 1600 
20 UNKNOWN 36.00 
21 UNKNOWN 36.24 

22 UNKNOWN / 
l' 37.23 

23 I 37.51 
24 39.00 

25! 39.57 
26 40.19 
27 
28 
29 
30 

Total Alkanes N/A 49000 
Registry Number. 

SOM01.2 (8/2007) 



ID - FORM I SV-l 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No. : SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-12 

wt/vol: 30.0 (g/mL) g Lab File ID: OB0703B-12DJA66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 13.0 Decanted: (Y/N) N Date Received: 07/18/200B 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/200B 

ection Volume: 2.0 (uL) GPC Factor: .2.0 Date Analyzed: OB/Ol/2008 

GPC Y pH: 8.4 Dilution Factor: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-52-7 Benzaldehyde 1400 U 
108-95-2 Phenol 1400 U 
111-44-4 Bis(2-chloroethyl)ether 1400 U 
95-57-8 2-Chlorophenol 1400 U 
95-4B-7 2-Methylphenol 1400 U 
108-60-1 2,2'-Oxybis(1-chloropropane) 1400 U 
98-86-2 i Acetophenone 1400 U 
106-44-5 4-Methylphenol 1400 U 
621-64-7 N-Nitroso-di-n-propylamine 1400 U 
67-72-1 Hexachloroethane 1400 U 

e Nitrobenzene 1400 U 
Isophorone 1400 U 
2-Nitrophenol 1400 U 

. 105-67-9 2,4-Dimethylphenol 1400 U 
111-91-1 Bis(2-chloroethoxy)methane 1400 U 
120-83-2 2,4-Dichlorophenol 1400 U 

I 91-20-3 Naphthalene 7600 
106-47-8 4-Chloroaniline 1400 U 
87-68-3 i Hexachlorobutadiene 1400 i U 
105-60-2 Caprolactam 1400 U 
59-50-7 4-Chloro-3-methylphenol 1400 U 
91-57-6 2-Methylnaphthalene 14000 
77-47-4 Hexachlorocyclopentadiene 1400 U 
88-06-2 2,4,6-Trichlorophenol 1400 U 
95-95-4 2, 4, 5-Trichlorophenol 1400 U 
92 ·524 1, 1 '-Biphenyl 1400 
91-58-7 2-Chloronaphthalene 1400 
8B-74-4 2-Nitroaniline 2700 
131-11-3 Dimethylphthalate 1400 
606-20-2 2,6-Dinitrotoluene 1400 
20B-96-B Acenaphthylene 1400 ,JJ-' 
99-09-2 3-Nitroaniline 2700 " U 
83-32-9 Acenaphthene 320 J 

SOM01.2 (8/2007) 



IE - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21-1820 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-12 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-12DJA66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 13.0 Decanted: (Y /N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/01/2008 

GPC Cleanup: (Y/N) Y pH: 8.4 Dilution Factor: 7.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

51-28-5 2,4-Dinitrophenol 2700 U 
100-02-7 4-Nitrophenol 2700 U 
132-64-9 Dibenzofuran 1400 U 
121-14-2 2,4-Dinitrotoluene 1400 U 
84-66-2 Diethylphthalate 1400 U 
86-73-7 Fluorene 650 J 
7005-72-3 4-Chlorophenyl-phenylether 1400 U 
100-01-6 4-Nitroaniline 2700 U 
534-52-1 4,6-Di'nitro-2-methylphenol 2700 U 
86-30-6 N-Nitrosodiphenylamine (1 ) 1400 U 
95-94-3 1,2, 4, 5-Tetrachlorobenzene 1400 U 
101-55-3 4-Bromophenyl-phenylether 1400 U 

118-74-1 Hexachlorobenzene 1400 U 
1912-24-9 Atrazine 1400 U 
87-86-5 Pentachlorophenol 2700 y 
85-01-8 Phenanthrene 1400 
120-12-7 Anthracene 1400 7' 
86-74-8 Carbazole 1400 U 
84-74-2 Di-n-butylphthalate 1400 U 
206-44-0 Fluoranthene 290 J 
129-00-0 Pyrene 1400 ,,,.JY 
85-68-7 Butylbenzylphthalate 900 J 
91-94-1 3,3'-Dichlorobenzidine 1400 U 
56-55-3 Benzo (a) anthracene 350 ,.0 
218-01-9 Chrysene 280 ;y' 
117-84-0 Di-n-octylphthalate 1400 U 
205-99-2 Benzo (b) fluoranthene 1400 U 

207-08-9 Benzo (k) fluoranthene 1400 C 
50-32-8 Benzo (a) pyrene 1400 C 

193-39-5 Indeno (1,2,3-cd) pyrene 1400 C 

53-70-3 Dibenzo (a, h) anthracene 1400 ~ 
191-24-2 Benzo (g,h,i) perylene 1400 d 
58-90-2 2,3,4,6-Tetrachlorophenol 1400 U 

lCannot be separated from Diphenylamine 

J 

SOMOl.2 (8/2007) 
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Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) SOIL Lab ID: 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 

EPA SAMPLE NO. 

VWAE-SB21-1820 

N26470-08-D-1000 

SDG No.: 0807038 

0807038-12 

0807038-12DJA66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) SONC 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

% Moisture: 13.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

ection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/01/2008 

GPC Cleanup: (Y/N) Y pH: 8.4 Dilution Factor: 7.0 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

95-63-6 Benzene, 1,2,4-trimethyl- $$ .psi. -( 11.29 10000 ~=J 934-80-5 Benzene, 4-ethyl-1,2-dimethyl- 14.31 8300 
95-93-2 Benzene, 1,2,4,5-tetramethy1- 15.34 7800 IN 

2809-64-5 Naphthalene, 1, 2, 3, 4-tetrahydro-5-mE 19.85 10000 IN 

90-12-0 Naphthalene, 1-methyl- $$ . alpha. -ME 20.93 6800 IN 
582-16-1 Naphthalene, 2,7-dimethyl- 22.64 5800 IN 

i 571-61-9 Naphthalene, 1,5-dimethyl- $$ 1,5-D 22.89 5200 IN 

575-43-9 Naphthalene, 1,6-dimethyl- 22.95 4300 IN 

UNKNOWN 35.96 1900 J 
UNKNOWN 37.23 2300 J 
UNKNOWN 37.32 2800 J 
UNKNOWN 37.41 1300 J 
UNKNOWN 37.53 2400 J 
UNKNOWN 37.81 1500 J 
UNKNOWN 38.28 I 1700 J 
UNKNOWN 38.38 2200 J 
UNKNOWN 38.44 3200 J 
UNKNOWN 38.88 4400 J 

53584-60-4 28-Nor-17.alpha. (H)-hopane 39.01 3500 IN 

UNKNOWN 39.04 3000 ±±= UNKNOWN 1800 
UNKNOWN 39.37 1600 J 

~WN 39.40 1600 J 
NKNOWN 39.48 1600 J 

UNKNOWN 39.56 4800 J 
UNKNOWN 39.82 1500 J =: 39.84 3200 J 

40.09 1300 J 
WN 40.20 3200 J 

UNKNOWN 40.27 2600 J 
E9667962 Total Alkanes N/A 62000 

2EPA-designated Registry Number. 

SOM01.2 (8/2007) 
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1D - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21-3436 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-13 

OJ .... ,,,""' ..... '- wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-13A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 8.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 07/26/2008 

GPC Y pH: 8.6 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-52-7 Benzaldehyde 180 U 
108-95-2 Phenol 180 U 
111-44-4 Bis(2-chloroethyl)ether 180 U 

95-57-8 2-Chlorophenol 180 U 

95-48-7 2-Methylphenol 180 U 

108-60-1 2,2'-Oxybis(1-rhl~ J,; 'L V.l:-'C1llt) 180 u 
98-86-2 Acetophenone 180 U 
106-44-5 4-Methylphenol 180 U 

621-64-7 N-Nitroso-di-n-propylamine 180 U 
67-72-1 Hexachloroethane 180 U 

98-95-3 Nitrobenzene 180 U 

78-59-1 Isophorone 180 U 

88-75-5 2-Nitrophenol 180 U 

105-67-9 2,4-Dimethylphenol 180 U 

111-91-1 Bis(2-chloroethoxy)methane 180 U 

120-83-2 2,4-Dichlorophenol 180 U 

~ 
Naphthalene 2100 
4-Chloroaniline 180 Y' 

87-68-3 Hexachlorobutadiene 180 U 

105-60-2 Caprolactam 180 U 
59-50-7 4-Chloro-3-methylphenol 180 U 

91-57-6 2-Methylnaphthalene 3;).eO ~- -.E-

77-47-4 Hexachlorocyclopentadiene 180 y 
88-06-2 2, 4, 6-Trichlorophenol 180 U 

95-95-4 2,4,5-Trichlorophenol 180 U 

92-52-4 1, 1 '-Biphenyl 190 
91-58-7 2-Chloronaphthalene 180 U 

88-74-4 2-Nitroaniline 360 U 

131-11-3 Dimethylphthalate 180 U 

606-20-2 2,6-Dinitrotoluene 180 U 

208-96-8 Acenaphthylene 180 y..-. 
99-09-2 3-Nitroaniline 360 U 

83-32-9 Acenaphthene 100 J 

fC SSL 

P- bL 
f-. Sf '-

SOM01.2 (8/2007) 



1E - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21-3436 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample IO: 0807038-13 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-13A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 8.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 07/26/2008 

GPC Cleanup: (Y/N) Y pH: 8.6 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

51-28-5 2,4-Dinitrophenol 360 U 
100-02-7 4-Nitrophenol 360 U 
132-64-9 Dibenzofuran 180 U 
121-14-2 2,4-Dinitrotoluene 180 U 
84-66-2 Diethylphthalate 180 U 
86-73-7 Fluorene 180 y 
7005-72-3 4-Chlorophenyl-phenylether 180 U 
100-01-6 4-Nitroaniline 360 U 
534-52-1 4,6-Dinitro-2-methylphenol 360 U 
86-30-6 N-Nitrosodiphenylamine (1) 180 U 
95-94-3 1,2,4,5-Tetrachlorobenzene 180 U 
101-55-3 4-Bromophenyl-phenylether 180 U 
118-74-1 Hexachlorobenzene 180 U 
1912-24-9 Atrazine 180 U 
87-86-5 Pentachlorophenol 360 r' 
85-01-8 Phenanthrene 540 
120-12-7 Anthracene 60 y 
86-74-8 Carbazole 180 U 
84-74-2 Di-n-butylphthalate 180 U 
206-44-0 Fluoranthene 120 y.--
129-00-0 Pyrene 330 
85-68-7 Butylbenzylphthalate 170 J 

91-94-1 3,3'-Dichlorobenzidine 180 )Y 
56-55-3 Benzo (a) anthracene 130 r 
218-01-9 Chrysene 86 "/ 
117-81-7 Bis(2-ethylhexyl)phthalate 720 
117-84-0 Di-n-octylphthalate 180 U 
205-99-2 Benzo (b) fluoranthene 67 y 
207-08-9 Benzo (k) fluoranthene 180 C 

50-32-8 Benzo (a) pyrene 180 ( 

193-39-5 Indeno (1,2,3-cd) pyrene 180 ( 

53-70-3 Dibenzo (a, h) anthracene 180 l 

191-24-2 Benzo (g,h,i) perylene 180 U 

58-90-2 2,3,4,6-Tetrachlorophenol 180 U 

lCannot be separated from Diphenylamine 

J J 

SOM01.2 (8/2007) 



Lab Name: 

1K FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-13 

Sample wt/vol: 30.0 (g/mL) 9 Lab File 10: 0807038-13A66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 8.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

ection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 07/26/2008 

GPC Cleanup: (Y/N) Y pH: 8.6 Dilution Factor: 1.0 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

01 
02 
03 
04 

05 

06 
07 

08 
09 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 

23 
24 

25 
26 
27 
28 
29 
30 

611-14-3 Benzene, 1 -ethyl -2-methyl 
526 73 8 , 1,2,3 -trimethyl $$ Hemime 
95-63-6 Benzene, 1,2,4 -trimethyl $$ .psi.-( 
1074-43-7 Benzene, I-methyl -3-propyl 
95-93-2 Benzene, 1,2,4,5 -tetramethyl 
874-41-9 Benzene, 1-ethyl -2,4 -dimethyl 

, 1680-51-9 Naphthalene, 1,2, 3, 4-tetrahydro-6-mE 
I 90-12-0 Naphthalene, 1-methyl $$ . alpha. -ME 

582-16-1 Naphthalene, 2,7 'dimethyl $$ 2,7-0 

1581-42-0 Naphthalene, 2,6-dimethyl $$ 2,6-0 
2245-38-7 Naphthalene, 1,6,7 ·trimethyl 
3674-66-6 Phenanthrene, 2,5 'dimethyl 

UNKNOWN 
66563-30-2 Bacchotricuneatin c 

UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

E9667962 Total Alkanes 
2EPA-designated Registry Number. 

10.26 2100 IN 

11.41 3600 IN 

12.36 1400 IN 

13.35 1600 IN 

15.30 2300 IN 
15.44 2700 IN 

19.95 2400 IN 

21. 01 1900 IN 
22.72 1600 IN 

22.99 1700 IN 

24.92 1300 IN 

30.48 1100 IN 

38.70 2000 J 

38.84 2000 IN 

38.98 1500 J 

39.12 1600 J 

39.46 1400=R 
39.67 2700 J 

40.30 2300 

N/A 38000 

SOM01.2 (8/2007j 



1D - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21-3436DL 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-13RE1 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-13DJA66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 8.0 Decanted: (Y/N) N Date Received: 07/18/2008 

C oncentrated Extract Volume: 500 (uL) Date Extracted: 07/23/200sj 

I njection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/01/~8 
---

G PC Cleanup: (Y/N) Y pH: 8.6 r Dilution Factor: /a 
CAS NO. COMPOUND 

CONCENTRATION U~ 
(ug/L or ug/kg) /k Q 

100-52-7 Benzaldehyde 370 / U 
108-95-2 Phenol 37V U 
111-44-4 Bis(2-chloroethyl)ether yJO ·U 
95-57-8 2-Chlorophenol /370 U 
95-48-7 2-Methylphenol / 370 U 
108-60-1 2,2'-Oxybis(1-chloropropane) ( // 370 U 
98-86-2 Acetophenone 11 l// 370 U 
106-44-5 4-Methylphenol UJ / 370 U 
621-64-7 N-Nitroso-di-n-propylamine '\ / 370 U j 

67-72-1 Hexachloroethane ,/ 370 U 
98-95-3 Nitrobenzene ,,/ 370 U 
78-59-1 Isophorone 

"'"' ./ 370 U 
88-75-5 2-Nitrophenol \ J // 370 U 
105-67-9 2,4-Dimethylphenol '{-// 370 U 
111-91-1 Bis(2-chloroethoxy)metha~y' 370 U 
120-83-2 2,4-Dichlorophenol / 370 U 
91-20-3 Naphthalene ;' 2000 D 
106-47-8 4-Chloroaniline / 370 U 
87-68-3 Hexachlorobutadien~ 370 U 
105-60-2 Caprolactam / 370 U 
59-50-7 4-Chloro-3-meth~phenol 3~, U 
91-57-6 2-MethylnaphthjClene (320Y D 
77-47-4 Hexachlorocy~opentadiene "3"70 U 
88-06-2 2,4,6-Tric~lorophenol 370 U 
95-95-4 2,4,5-Trijhlorophenol 370 U 
92-52-4 1,1'-Bi¢,enyl 170 JD 
91-58-7 2-Chl9'0naphthalene 370 U 
88-74-4 2-Ni,J'roaniline 720 U 
131-11-3 Diy(ethylphthalate 370 U 
606-20-2 Y, 6-Dini trotoluene 370 U 
208-96-8 Acenaphthylene 370 U 
99-09-2 3-Nitroaniline 720 U 
83-32-9 Acenaphthene 94 JD 

( 

SOM01.2 (8/2007) 



1E - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21-3436DL 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab 10: 0807038-13RE1 

...:>C1LUf..J...L.<;:; wt/vol: 30.0 (g/mL) 9 Lab File 10: 0807038-13DJA66.d 

Level' (LOW/MED) LOW Extraction' (Type) SONC / 

% Moisture: 8.0 Decanted: (Y/N) N Date Received: 07/18/200¥ 

Co ncentrated Extract Volume: 500 (uL) Date Extracted: 07/23/;108 

ection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08~2008 
---

G PC rl P;::mllP: (YIN) Y pH: 8.6 Dilution Factor: / 2.0 

CAS NO. COMPOUND 
CONCENTRATI~~ITS: 
(ug/L or ug/ g)~ Q 

51-28-5 2,4-Dinitrophenol )/20 U 
ophenol /720 U 

132-64-9 Dibenzofuran / 370 U 
121-14-2 2,4-Dinitrotoluene / 370 U 
84-66-2 Diethylphthalate / 370 U 
86-73-7 Fluorene f" / 180 JD 
7005-72-3 4-Chlorophenyl-phenylether n1h 370 U 
100-01-6 4-Nitroaniline \{ )'-'/ 720 U 
534-52-1 4,6-Dinitro-2-methylphenol ,-/ 720 U 
86-30-6 N-Nitrosodiphenylamine (1) / 370 a,= 95-94-3 1,2,4,5-TetrachlorobeAzene / 370 
101-55-3 4-Bromophenyl-phenyl~~pes ./ 370 

~9 
Hexachlorobenzene ,-/ 370 U 
Atrazine '/ 370 U 
Pentachlorophenol / 720 U 

85-01-8 Phenanthrene / 490 0 

120-12-7 Anthracene / 370 U 
86-74-8 Carbazole / 370 U 
84-74-2 Di-n-butylphthayate 370 U 

I 206-44-0 Fluoranthene / 120 JD 
129-00-0 Pyrene / 370 U 
85-68-7 Butylbenzyljhthalate 130 JD 

91-94-1 3,3'-Dichj6robenzidine 370 U 
56-55-3 Benzo (a/ anthracene 110 JD 

218-01-9 Chryse~ 77 JD 
117-81-7 Bis(2;'ethylhexyl)phrh~1 It 630 0 

117-84-0 Di-~octylphthalate 370 U 
205-99-2 BeJlzo (b) fluoranthene 370 U 
207-08-9 yenzo (k) fluoranthene 370 U 
50-32-8 /Benzo (a) pyrene 370 U 
193-39-5 / Indeno (1,2,3-cd) pyrene 370 U 
53-70-3 I Dibenzo (a,h) anthracene 370 U 
191-24-2 Benzo (g,h,i) p:ryll 370 U 
58-90-2 2,3,4,6-Tetrachlorophenol 370 U 

lCannot be separated from Diphenylamine 

SOM01.2 (8/2007) 



EPA SAMPLE NO. lK - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS VWAE-SB21-3436DL 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-13REI 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

o..)CULLI-IJ..<:: wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-13DJA66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) SONC 

!k Moisture' 0 8 0 Decanted' (Y /N) N Date Received' 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/200s/ 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/01~8 
--

GPC r1 p;::mllp: (Y/N) Y pH: 8.6 Dilution Factor: /0 
---

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg / 
CAS NUMBER COMPOUND NAME RT ESy( CONC. Q 

I 95-63-6 Benzene, 1,2,4 ·trimethyl $$ .psi. -( 11.29 ./ 4000 JDN 
526-73-8 Benzene, 1,2,3 "trimethyl $$ Hemime 12.25 / 1500 JON 
934-80-5 Benzene, 4-ethyl-l,2 "dimethyl 15.~( 1600 JDN 
874-41-9 Benzene, l-ethyl-2,4-dimethyl- 1~(34 2000 JDN 
90-12-0 

\ 

Naphthalene, 1-methyl- $$ .alpha. -ME '£0.93 1600 JDN 
571-61-9 Naphthalene, 1,5-dimethyl- $$ 1,5-D /,1' 22.89 1400 JON 

UNKNOWN 35.24 540 JD 
UNKNOWN 550 JO 
UNKNOWN 370 JO 
UNKNOWN / ./ 37.24 600 JD 
UNKNOWN n Y // 37.31 940 JD 

481-21-0 Cholestane \L/"/ 37.52 580 JON 
UNKNOWN {\ '/ 39.00 620 JO 
UNKNOWN \G/ 39.56 760 JO , / 

,/ 
./ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

I 
/~ 

/ 
E9667962 Total Alkanes I N/A 32000 

2EPA ,.,lO!=l; r.:rn.:::l Registry Number. 

} 

SOMOl.2 (8/2007) 



1D - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21-3638 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-14 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-14A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 3.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 07/26/2008 

GPC Cleanup: (Y/N) Y pH: 8.9 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-52-7 Benzaldehyde 180 U 

108-95-2 Phenol 180 U 

111-44-4 Bis(2-chloroethyl)ether 180 U 

95-57-8 2-Chlorophenol 180 U 

95-48-7 2-Methylphenol 180 U 

108-60-1 2,2'-Oxybis(l-chloropropane) 180 U 
98-86-2 Acetophenone 180 U 

106-44-5 4-Methylphenol 180 U 
621-64-7 N-Nitroso-di-n-propylamine 180 U 
67-72-1 Hexachloroethane 180 U 

98-95-3 Nitrobenzene 180 U 
78-59-1 Isophorone 180 U 

88-75-5 2-Nitrophenol 180 U 
105-67-9 2,4-Dimethylphenol 180 U 

111-91-1 Bis(2-chloroethoxy)methane 180 U 
120-83-2 2,4-Dichlorophenol 180 U 

91-20-3 Naphthalene 1800 
106-47-8 4-Chloroaniline 180 y 
87-68-3 Hexachlorobutadiene 180 U 

105-60-2 Caprolactam 180 U 
59-50-7 4-Chloro-3-methylphenol 180 U 

91-57-6 2-Methylnaphthalene :23JD~ -&-

77-47-4 Hexachlorocyclopentadiene 180 y 
88-06-2 2,4,6-Trichlorophenol 180 U 

95-95-4 2,4,5-Trichlorophenol 180 U 
92-52-4 1, 1 '-Biphenyl 110 J 

91-58-7 2-Chloronaphthalene 180 U 
88-74-4 2-Nitroaniline 340 U 

131-11-3 Dimethylphthalate 180 U 
606-20-2 2,6-Dinitrotoluene 180 U 

208-96-8 Acenaphthylene 180 JiY. 
99-09-2 3-Nitroaniline 340 U 
83-32-9 Acenaphthene 94 J 

rt- SSL 

SOM01.2 (8/2007) 



1E FORM I SV-2 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-3638 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-14 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-14A66.d 

Level: (LOW/MED) LOW Extraction: SONC 

% Moisture: 3.0 Decanted: (Y /N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date 07/26/2008 

GPC ......... "',0.« ......... : (Y/N) Y pH: 8.9 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

51-28-5 2,4-Dinitrophenol 340 U 
100-02-7 4-Nitrophenol 340 U 
132-64-9 Dibenzofuran 180 U 
121-14-2 2,4-Dinitrotoluene 180 U 
84-66-2 Diethylphthalate 180 U 

~uorene 180 
Chlorophenyl-phenylether 180 U 

4-Nitroaniline 340 U 
534-52-1 4,6-Dinitro-2-methylphenol 340 U 
86-30-6 N-Nitrosodiphenylamine (1) 180 U 
95-94-3 1,2,4,5-Tetrachlorobenzene 180 U 
101-55-3 4-Bromophenyl-phenylether 180 U 
118-74-1 Hexachlorobenzene 180 U 
1912-24-9 Atrazine 180 U 
87-86-5 Pentachlorophenol 340 U 
85-01-8 Phenanthrene 480 
120-12-7 Anthracene 57 /" 
86-74-8 Carbazole 180 U 
84-74-2 Di-n-butylphthalate 180 U 
206-44-0 Fluoranthene 120 y ~ 
129-00-0 Pyrene 310 
85-68-7 Butylbenzylphthalate 180 
91-94-1 3,3'-Dichlorobenzidine 180 y 
56-55-3 Benzo (a) anthracene 130 jJ.- It 
218-01-9 Chrysene 110 .;Y ~. 
117-81-7 Bis(2-ethylhexyl)phth8]8te 670 
117-84-0 Di-n-octylphthalate 180 U 
205-99-2 Benzo (b) fluoranthene 51 :Y 
207-08-9 Benzo (k) fluoranthene 180 U 

I 50-32-8 Benzo (a) pyrene 180 l 

193-39-5 Indeno (1,2,3-cd) pyrene 180 { 

53-70-3 Dibenzo (a,h) anthracene 180 { 

191-24-2 Benzo (g,h,i) pe 'yl 180 ( 
j 

58-90-2 2,3,4,6'T ~t.Arh 1 nrnphpnnl 180 U 

lCannot be separated from 

ptJ 
10 J2-31 oS SOM01.2 (8/2007) 



Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 

EPA SAMPLE NO. 

VWAE-SB21-3638 

N26470-08-D-1000 

SDG No.: 0807038 

0807038-14 

0807038-14A66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) SONC 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

% Moisture: 3.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (l.1L) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 07/26/2008 

GPC Cleanup: (Y/N) Y pH: 8.9 Dilution Factor: 1.0 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

611-14-3 Benzene, 1-ethyl-2-methyl- 10.24 1600 IN 
526-73-8 Benzene, 1,2,3-trimethyl- $$ Hemime 11. 38 2600 IN 

526-73-8 Benzene, 1,2,3-trimethyl- $$ Hemime 12.34 1200 IN 

1074-43-7 Benzene, 1-methyl-3-propyl- 13.33 1400 IN 

99-87-6 Benzene, 1-methyl-4-(1-methylethyl) 13.58 1100 IN 
933-98-2 Benzene, 1-ethyi-2,3-dimethyl- 15.30 1600 IN 

934-80-5 Benzene, 4-ethyl-1,2-dimethyl- 15.42 2200 IN 
934-74-7 Benzene, 1-ethyl-3,5-dimethyl- $$ m 16.34 1500 IN 
1680-51-9 Naphthalene, 1,2,3,4-tetrahydro-6-mE 19.93 1900 IN 

4453-90-1 1,4-Methanonaphthalene, 1,4-dihydro 20.99 1700 IN 

UNKNOWN 22.52 980 J 

582-16-1 Naphthalene, 2,7-dimethyl- 22.71 1500 IN 

575-41-7 Naphthalene, 1,3-dimethyl- $$ 1,3-0 22.97 1500 IN 
582-16-1 Naphthalene, 2,7-dimethyl- $$ 2,7-0 23.02 1100 IN 
2131-42-2 Naphthalene, 1,4,6-trimethyl- $$ 1, L 24.90 1200 IN 
3674-66-6 Phenanthrene, 2,5-dimethyl- 30.48 1000 IN 

UNKNOWN 32.02 250 J 

UNKNOWN 32.16 230 J 

52078-56-5 11-Tricosene 33.09 250 IN 
UNKNOWN 37.63 610 J 

UNKNOWN 37.91 570 J 

UNKNOWN 39.65 600 J 

E9667962 Total Alkanes N/A 19000 
2EPA-designated Registry Number. 

SOM01.2 (8/2007) 



10 - FORM I SV-l EPA SAMPLE NO. 
\ SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-3638DL 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: ( SOIL Lab 10: 0807038-14RE1 

Sample wt/vol: 30.0 (g/mL) g Lab File 10: 0807038-14DJA66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 3.0 Decanted: (YIN) N Date Received: 07/18/2008 

Concentrated Extract Volume' 500 (uL) Date Extracted' 0]/23/2008 
'7 

ection Volume: 2.0 (uL) GPC Factor: 2.0 Date : /08/01/2008 
---

G PC rl p;::mllp: (Y/N) Y pH: 8.9 Dilution Factor: ~ 2.0 

CAS NO. COMPOUND 
CONCEN~TION UNITS: 
(ug/L ug/kg)~ Q 

100-52-7 Benzaldehyde / 350 U 
108-95-2 Phenol / 350 U 
111-44-4 Bis(2-chloroethyl)ether / 350 U 
95-57-8 2-Chlorophenol V 350 U 
95-48-7 2-Methylphenol ,....,y // 350 U 
108-60-1 2,2' -Oxybis (l-chloropropaI\efl y ~ 350 U 
98-86-2 Acetophenone ,- / 350 U 
106-44-5 4-Methylphenol / 350 U 
621-64-7 N-Nitroso-di-n-propylamine / 350 U 
67-72-1 Hexachloroethane /'I / 350 U 
98-95-3 Nitrobenzene \/ ./ / 350 U 
78-59-1 Isophorone \- / 350 U 
88-75-5 2-Nitrophenol / 350 U 
105-67-9 2,4-Dimethylphenol/ 350 U 
111-91-1 Bis{2-chloroethoxy1methane 350 U 
120-83-2 2,4-Dichlorophenj6l 350 U 
91-20-3 Naphthalene / 1300 0 
106-47-8 4-Chloroanilije 350 U 

.":< Hexachlorob~adiene 350 U 
105-60-2 ~aprolactai 350 U 
59-50-7 -Chloroj6-methylphenol ~ U 
91-57-6 -Methyynaphthalene f 2300 ) 0 
77-47-4 exac~orocyclopentadiene -.:::>;.;u U 
88-06-2 ,4,~Trichlorophenol 350 U 
95-95-4 ,4j5-Trichlorophenol 350 U 
9'2-52-4 1y1.'-Biphenyl 79 JD 
91-58-7 jr-Chloronaphthalene 350 U 
88-74-4 J 2-Nitroaniline 680 U 
131-11-3 f Dimethylphthalate 350 U 
606-20-2 2,6-Dinitrotoluene 350 U 
208-96-8 Acenaphthylene 350 U 
99-09-2 3-Nitroaniline 680 U 
83-32-9 Acenaphthene 69 JD 

SOM01.2 (8/2007) 



Lab Name: 

IE - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB21-3638DL 

N26470-0B-D-1000 

Lab Code: LIBRTY Case No.: OB07038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL 

wt/vo1: 30.0 (g/mL) g 

Level: (LOW/MED) LOW 

% Moisture: 3.0 Decanted: (Y/N) N 

Concentrated Extract Volume: 500 (uL) 

ection Volume: 2.0 (uL) GPC Factor: 2.0 

GPC Cleanup: (Y/N) Y pH: B. 9 

CAS NO. COMPOUND 

51-2B-5 2,4-Dinitrophenol 
100-02-7 4-Nitrophenol 
132-64-9 Dibenzofuran 
121-14-2 2,4-Dinitrotoluene 
B4-66-2 Diethy1phthalate 
86-73-7 Fluorene 
7005-72-3 4-Ch1orophenyl-phenylether 
100-01-6 4-Nitroaniline 
534-52-1 4,6-Dinitro-2-methylphenol 

Lab Sample ID: 080703B-14RE1 

Lab File ID: OB0703B-14DJA66.d 

Extraction: (Type) SONC 

Date Received: 07/1B/2008 

Date Extracted: 07/23/2008 

Date Analyzed: 08/01/200B / 

Dilution Factor: 2.0/ 

CONCENTRATION UNI~~: ~ 
(ug/L or ug/kg)~ Q 

6BO / U 

680 / U 

350/ u 
u 

~50 u 
/ 140 JD 

/ 350 U 

/ 680 u 
/ 680 u 

86-30-6 N-Nitrosodiphenylamine (1) / 350 u 
95-94-3 
101-55-3 
118-74-1 
1912-24-9 
87-86-5 
85-01-B 

EO-12-7 
86-74-8 
84-74-2 
206-44-0 
129-00-0 
85-68-7 
91-94-1 
56-55-3 
218-01-9 
117-81-:7 
117-84-0 
205-99-2 
207-08-9 
50-32-8 
193-39-5 

~3-70-3 

291-24-2 
58-90-2 

1,2,4,5-Tetrachlorobenzene f / 
4-Bromophenyl-phenyletherl1,~ v/ 
Hexach1orobenzene X klt' 
Atrazine ~~ 
Pentachlorophenol n /\ 
Phenanthrene ~ 
Anthracene \v/ 

/' 
Di-n-butylphthala~ 

F1uoranthene ./ 
Pyrene // 
Buty1benzylp9~halate 

3,3 1 -Dichl9'0benzidine 
Benzo (a)//anthracene 
Chrysenyl' 

Bis(2~thy1hexyl)phthalate 

Di-~octylphthalate 

BeJizo (b) fluoranthene 
)tenzo (k) fluoranthene 
Benzo (a) pyrene 
Indeno (1,2,3-cd) pyrene 
Dibenzo (a,h) anthracene 
Benzo (g,h,i) perylene 
2,3, 4, 6-Tetrachlorophenol 

lCannot be separated from Diphenylamine 

350 
350 
350 
350 
680 
370 
350 
350 
350 
91 

350 
120 
350 
90 
75 

480 
350 
350 
350 
350 
350 
350 
350 
350 

u 
u 
u 
u 
u 
D 

u 
u 
u 

JD 
u 
JD 
JD 
D 

U 

U 

U 

u 
U 

u 
u 
U 
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Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 

EPA SAMPLE NO. 

VWAE-SB21-3638DL 

N26470-08-D-1000 

SDG No.: 0807038 

0807038-14RE1 

0807038-14DJA66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) 
1 

SONC 

% Moisture: 3.0 Decanted: (Y/N) N Date Received: 07/18/20r/ 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07 /2:0~)Q8 
Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: o}1cn /2008 

---

GPC Cleanup: (Y/N) Y pH: 8.9 Dilution Factor: / 2.0 
---

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg / 
CAS NUMBER COMPOUND NAME RT fiST. CONC. Q 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

95-63-6 Benzene, 1,2,4-trimethyl- $$ .psi. -d 
934-80-5 Benzene, 4-ethyl-1,2-dimethyl-
4453-90-1 1,4-Methanonaphthalene, 1,4-dihydro 

UNKNOWN 
UNKNOWN 
UNKNOWN / 
UNKNOWN / 
UNKNOWN ~ // 
UNKNOWN r1 '-"" / 
UNKNOWN \V /-
UNKNOWN '/ 
UNKNOWN ( 7 
UNKNOWN \07 
UNKNOWN \ 7 
UNKNOWN / 
UNKNOWN / 
UNKNOWN / 
UNKNOWN / 
UNKNOWN ~I 
UNKNOWN / 
UNKNOWN / 
UNKNOWN / 
UNKNOWT/ 
UNKNqWN 

/ 
/ 

/ 

E9667962 Total Alkanes 
2EPA-designated Registry Number. 

11.28./1 2100 JON 

14·71 1700 JON 

2Ji'.92 1200 JON 

/36.77 470 JD 

V 37.11 580 JD 

37.23 960 JD 

37.31 890 JD 

37.40 470 JD 

37.52 840 JD 

37.57 430 JD 

37.80 590 JD 

38.09 690 JD 

38.26 520 JD 

38.33 330 JD 

38.58 1400 JD 

38.88 860 JD 

39.00 700 JD 

39.34 430 JD 

39.39 450 JD 

39.48 380 JD 

39.55 1000 JD 

39.81 480 JD 

40.19 570 JD 

40.27 510 JD 

N/A 15000 

SOM01.2 (8/2007) 



1D - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21-2930 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-15 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-15A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 12.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

ection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/01/2008 

GPC Cleanup: (Y/N) Y pH: 8.4 Dilution Factor: 1.0 

CONCENTRATION u~ CAS NO. COMPOUND (ug/L or ug/kg)u 

100-52-7 Benzaldehyde 190 
111-44-4 Bis (2 ·chlo: :thyl) ether 190 
95-57-8 2-Chloropheno1 190 U 
95-48-7 2-Methylphenol 190 U 
108-60-1 2,2'-Oxybis(1-c:hln '.L-'..l..v,t:J"" :) 190 U 
98-86-2 Acetophenone 190 U 
106-44-5 4-Methy1pheno1 190 U 
621-64-7 N-Nitroso-di-n-propylamine 190 U 
67-72-1 Hexachloroethane 190 U 
98-95-3 Nitrobenzene 190 U 
78-59-1 Isophorone 190 U 
88-75-5 2-Nitrophenol 190 U 
105-67-9 2,4-Dimethy1pheno1 190 U 
111-91-1 Bis(2-ch1oroethoxy}methane 190 U 
120-83-2 2,4-Dichlorophenol 190 U 
91-20-3 Naphthalene 3'1ot) ~ .....E.-
106-47-8 4-Chloroaniline 190 t=f=j 87-68-3 Hexachlorobutadiene 190 
105-60-2 Caprolactam 190 
59-50-7 4-Chloro-3-methylphenol 190 U 
91-57-6 2-Methylnaphthalene ~~OD ~~9_0G-- "~ 

77-47-4 Hexachlorocyclopentadiene 190 jr' 
88-06-2 2,4,6 -Ti "hl () ,\. 

... ,1 190 U 
95-95-4 2,4,5'T 'ichl, 'J..J.-'\' ,1 190 U 
92-52-4 1, 1 '-Biphenyl 340 
91-58-7 2-Chloronaphthalene 190 U 
88-74-4 2-Nitroaniline 380 U 
131-11-3 Dimethylphthalate 190 U 
606-20-2 2,6-Dinitrotoluene 190 U 
208-96-8 Acenaphthylene 190 )Y' 
99-09-2 3-Nitroaniline 380 U 
83-32-9 Acenaphthene 160 J 

51-28-5 2,4-Dinitrophenol 380 ~ 

SOM01.2 (8/2007) 



1E - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21-2930 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No. : SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-15 

wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-15A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 12.0 Decanted: (Y/N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

ection Volume: 2.0 (uL) GPC Factor: 2.0 Date 08/01/2008 

GPC '-'..L<::;cun .. ",,: (Y/N) Y pH: 8.4 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-02-7 4-Nitrophenol 380 U 

132-64-9 Dibenzofuran 190 U 

121-14-2 Dinitrotoluene 190 U 
84-66-2 ylphthalate 190 U 
86-73-7 Fluorene 320 
7005-72-3 4-Chlorophenyl-phenylether 190 U 

100-01-6 4-Nitroaniline 380 U 
534-52-1 4,6-Dinitro-2-methylphenol 380 U 
86-30-6 N-Nitrosodiphenylamine (1) 190 U 

= 1,2, 4, 5-Tetrachlorobenzene 190 U 
4-Bromophenyl-phenylether 190 U 

i 118-74-1 Hexachlorobenzene 190 U 

1912-24-9 Atrazine 190 U 
87-86-5 Pentachlorophenol 380 U 

I 85-01-8 Phenanthrene 410 
120-12-7 Anthracene 360 
86-74-8 Carbazole 190 U 
84-74-2 Di-n-butylphthalate 190 U 
206-44-0 Fluoranthene 92 y 

0-0 Pyrene 380 
68-7 Butylbenzylphthalate 420 

91-94-1 3,3'-Dichlorobenzidine 190 y 
56-55-3 Benzo (a) anthracene 280 
218-01-9 Chrysene 140 F 117-81-7 Bis(2-ethylhexyl}phthalate 1200 
117-84-0 Di-n-octylphthalate 190 U 

205-99 2 Benzo (b) fluoranthene 82 I v 
207-08-9 Benzo (k) fluoranthene 190 y 
50-32-8 Benzo (a) pyrene 43 J 

193-39-5 0 (l,2,3-cd) pyrene 190 ? 
53-70-3 Dibenzo (a,h) anthracene 190 )Y' 
191-24-2 Benzo (g,h,i) perylene 72 J 

58-90-2 2,3,4,6-Tetrachlorophenol 190 U 

lCannot be separated from Diphenylamine 

SOM01.2 (8/2007) 



Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 

EPA SAMPLE NO. 

VWAE-SB21-2930 

N26470-08-D-1000 

SDG No.: 0807038 

0807038-15 

0807038-15A66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) SONC 

01 
02 
03 
04 
05 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 

25 
26 
27 

28 
29 
30 

% Moisture: 12.0 Decanted: (Y /N) N Date Received: 07/18/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/01/2008 

GPC Cleanup: (Y/N) Y pH: 8.4 Dilution Factor: 1.0 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

611-14-3 Benzene, 1-ethyl-2-methyl- 10.17 3300 IN 

95-63-6 Benzene, 1,2,4-trimethyl- $$ .psi.-( 10.41 1500 IN 

95-63-6 Benzene, 1,2,4-trimethyl- $$ .psi. -( 11. 33 6000 IN 

526-73-8 Benzene, 1,2,3-trimethyl- $$ Hemime 12.27 2000 IN 

1074-43-7 Benzene, 1-methyl-3-propyl- 13.27 2200 IN 

527-84-4 Benzene, 1-methyl-2-(1-methylethyl) 13.52 1900 IN 

2870-04-4 Benzene, 2-ethyl-1,3-dimethyl- 14.13 2500 IN 

933-98-2 Benzene, 1-ethyl-2,3-dimethyl- 14.95 1300 IN 

934-80-5 Benzene, 4-ethyl-1,2-dimethyl- 15.23 1800 IN 

934-80-5 Benzene, 4-ethyl-1,2-dimethyl-(1) 15.37 2900 IN 
1587-04-8 Benzene, 1-methyl-2-(2-propenyl)- $ 15.88 1400 IN 

UNKNOWN 16.12 1200 J 

934-74-7 Benzene, 1-ethyl-3,5-dimethyl- $$ m 16.28 1400 IN 

2809-64-5 Naphthalene, 1,2, 3, 4-tetrahydro-5-mE 19.87 2500 IN 

4453-90-1 1,4-Methanonaphthalene, 1,4-dihydro 20.95 3700 IN 

581-42-0 Naphthalene, 2,6-dimethyl- 22.66 3200 IN 

575-43-9 Naphthalene, 1,6-dimethyl- $$ 1,6-D 22.97 5400 IN 

134261-85-1 3-(2-Methyl-propenyl)-lH-indene 24.22 1700 IN 

2245-38-7 Naphthalene, 1,6,7-trimethyl- 24.85 2700 IN 

2131-42-2 Naphthalene, 1,4,6-trimethyl- $$ 1, L 25.08 1700 IN 

UNKNOWN 39.13 2100 J 

UNKNOWN 39.66 2300 J 

UNKNOWN 40.28 2100 J 

E9667962 Total Alkanes N/A 46000 
2EPA-designated Registry Number. 

SOM01.2 (8/2007) 



1D - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

WAE-SB21-2930DL 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vo1: 30.0 (g/mL) g 

Level: (LOW/MED) LOW 

% Moisture: 12.0 Decanted: (Y/N) N 

Concentrated Extract Volume: 500 (uL) 

ection Volume: 2.0 (uL) GPC Factor: 2.0 

GPC Cleanup: (Y/N) Y pH: 8.4 

CAS NO. 

100-52-7 
108-95-2 
111-44-4 
95-57-8 
95 48 7 
108-60-1 
98-86-2 

COMPOUND 

Benzaldehyde 
Phenol 
Bis (2-chloroethyl) ether 
2-Chlorophenol 

hylphenol 
2,2' 'Oxybis{1-chloropropane) 
Acetophenone 

Lab Sample ID: 0807038-15RE1 

Lab File ID: 0807038-15DA66.d 

Extraction: SONS! 

Date Received: 07/~2008 
Date Extracted: ~23/2008 

Date Analyzed: ~08/05/2008 
Dilution Factor: . /- 3.0 

/ 
/ 

/ 

CONCENT~ION UNITS: 
(ug/L ~ ug/kg)~ 

/ 580 
/ 580 

/ , 
" 

580 
580 
580 
580 
580 

Q 

U 

U 

U 

U 

U 

U 

U 

106-44-5 4 -Methylphenol ~ / 580 U 

621-64-7 N-Nitroso-di-n-propy~mfin¢.J' 580 U 

67-72-1 Hexachloroethane \L/ / 580 U 

98-95-3 Nitrobenzene -.. / 580 U 

78-59-1 Isophorone / 580 U 

i 88-75-5 2-Nitropheno~ / 580 U 

105-67-9 2,4-Dimethyl~eEfolJ' 580 U 

111-91-1 Bis(2-chloroe~o~)methane 580 U 

120-83-2 2,4-Dichlorophepol U 

91-20-3 Naphthalene / ( 3900) D 

106-47-8 4 ChloroaniVne U 

87-68-3 Hexachloro~tadiene 580 U 

105-60-2 Caprolac¢m 580 U 

4-Chlor~-3-methylphenol 5.§..Q.. U 

-Met9Ylnaphthalene .('6600,) D 

ex~lorocyclopentadiene ~80 U 

88-06-2 , y, 6-Trichlorophenol 580 U 

95-95-4 t4,5-Trichlorophenol 580 U 

92 '52",·4 V1 , 1 '-Biphenyl 400 JD 
91-5$-7 / 2-Chloronaphthalene 580 U 

88-74-4 2-Nitroaniline 1100 U 

131-11-3 Dimethylphthalate 580 U 

606-20-2 2,6-Dinitrotoluene 580 U 

208-96-8 Acenaphthy1ene 580 U 

99-09-2 3-Nitroaniline 1100 U 

83-32-9 Acenaphthene 180 JD 

SOMOL 2 (8/2007) 



1E - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB21-2930DL 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-15RE1 

Sample wt/vol: 30.0 (g/mL) g Lab File 10: 0807038-15DA66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 12.0 Decanted: (Y/N) N Date Received: 07/18/200Y 

C oncentrated Extract Volume: 500 (uL) Date Extracted: 07/23~8 
I njection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/sl2008 

---
G PC Cleanup: (Y/N) Y pH: 8.4 Dilution Factor: / 3.0 

CAS NO. COMPOUND 
CONCENTRAT~~~ITS: 
(ug/L or ug g)~ Q 

51-28-5 2,4-Dinitrophenol )1100 U 

100-02-7 4-Nitrophenol /1100 U 
132-64-9 Dibenzofuran / 580 U 

121-14-2 2,4-Dinitrotoluene / 580 U 

84-66-2 Diethylphthalate / 580 U 

86-73-7 Fluorene / 350 JD 

7005-72-3 4-Chlorophenyl-phenylether 
I / 580 U 

100-01-6 4-Nitroaniline t":\Y /' 1100 U 

534-52-1 4,6-Dinitro-2-methylphenol \LI7 1100 U 

86-30-6 N-Nitrosodiphenylamine (1) \/ 580 U 

95-94-3 1,2,4,5-Tetrachlorobe~ene / 580 U 

101-55-3 4-Bromophenyl-phenyle~ /1ey/ 580 U 

118-74-1 Hexachlorobenzene r/ 580 U 

1912-24-9 Atrazine "/ 580 U 
87-86-5 Pentachlorophenol / 1100 U 
85-01-8 Phenanthrene / 850 0 

120-12-7 Anthracene / 580 U 
86-74-8 Carbazole / 580 U 

84-74-2 Di-n-butylphth~ate 580 U 

206-44-0 Fluoranthene / 200 JD 

129-00-0 Pyrene / 580 U 

85-68-7 Butylbenz~phthalate 350 JD 

91-94-1 3, 3 '-Dic)florobenzidine 580 U 

56-55-3 Benzo )fa) anthracene 190 JD 

218-01-9 Chry¥ne 150 JD 

117-81-7 Bis"2-ethylhexyl) phthalate 910 D 

117-84-0 D~n-octylphthalate 580 U 

205-99-2 Jenzo (b) fluoranthene 580 U 

207-08-9 I Benzo (k) fluoranthene 580 U 

50-32-8 I Benzo (a) pyrene 580 U 

193-39-5 Indeno (l,2,3-cd) pyrene 580 U 

53-70-3 Dibenzo (a,h) anthracene 580 U 
191-24-2 Benzo (g,h,i) perylene 580 U 
58-90-2 2,3,4,6-Tetrachlorophenol 580 U 

lCannot be separated from Diphenylamine 

SOM01.2 (8/2007) 



1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

VWAE-SB21-2930DL 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-15RE1 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-15DA66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) 

% Moisture: 12.0 Decanted: (Y/N) N Date Received: 

Concentrated Extract Volume: 500 (uL) Date Extracted: 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 0j105/2008 

GPC Cleanup: (Y/N) Y pH: 8.4 Dilution Factor: ~ 3.0 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg / 
CAS NUMBER COMPOUND NAME RT fisT. CONC. Q 

01 611-14-3 Benzene, 1-ethyl-2-methyl- 10.0~ 4700 JDN 
02 95-63-6 Benzene, 1,2,4-trimethyl- $$ .psi.-( 10~1 2600 JDN 
03 95-63-6 Benzene, 1,2,4-trimethyl- $$ .psi.-( J,;!.21 8700 JDN 
04 526-73-8 Benzene, 1,2,3-trimethyl- $$ Hemime ~12.17 3000 JDN 
05 1074-43-7 Benzene, 1-methyl-3-propyl- V 13.17 3400 JDN 
06 934-80-5 Benzene,4-ethyl-1,2-dimethyl- / 14.24 4900 JDN 
07 934-80-5 Benzene, 4-ethyl-1,2-dimethyl-(1;/ 15.14 3000 JDN 
08 95-93-2 Benzene, 1,2,4, 5-tetramet:,Q.yl- / / 15.26 4000 JDN 
09 1680-51-9 Naphthalene, 1,2,3,4-t~~~o-6-mE 19.77 3900 JDN 
10 4453-90-1 1,4-Methanonaphthalene~/~7dihydro 20.85 3500 JDN 
11 581-42-0 Naphthalene, 2,6-dimeth~1~$$ 2,6-D 22.84 2800 JDN 
12 582-16-1 Naphthalene, 2,7f\:iimethyj- $$ 2,7-D 22.89 2300 JDN 
13 2131-42-2 Naphthalene, 1, 4\16-.txi~thyl- $$ 1, l 24.78 2200 JDN 

UNKNOWN \ / 35.89 950 JD 14~------------~------------~_/~-----------+------4_----------~----~ 
15f--____________ ~-U-N-KN--O-W-N-----------/~--------------f---3-7-.-1-7~----1-5_O_O ____ 4-___ J_D __ ~ 
16f--____________ ~-U-N-KN--O-W-N---------/-?----------------f---3-7-.-2-3~----1-9_O_O ____ 4-___ J_D __ ~ 
17f--______________ +-U_N_KN __ O_W_N ________ ~----------------_+---3-7-.-4-44_----1-4-O_O ____ _f_---J-D--~ 
18 111-01-3 Squalane ,/ 37.97 2500 JDN 
19 53584-60-4 28-Nor-17.alp9i. (H)-hopane 38.92 1000 JDN 
20f--____________ -4_U_N_KN __ O_W_N ____ T/ ____________________ ~f__-3-9-.-4-8~----1-2_O_O ____ 4-___ J_D __ ~ 
21, _____________ -+ ________ -+/ ______________________ +-______ ~----------~----~ 

r- / 

22~------------~----_/~---------------------+------4_----------~----~ 
23f--______________ +-____ ~~------------------------_+------_4------------_f_------~ 
24~----------_+----7/----------------------_r----~~--------~----~ 
25~----------_+--~/------------------------r_----_r--------~----~ 
26~----------_4--~/--------------------------+-----_r----------+_----~ 
27~----------_4~/--------------------------_+------~--------_+----~ 
28~----------_4/~--------------------------_+------~--------_+----~ 
29f--_____________ ~/--------------------------------~------~----------~------~ 
30~----~~------+_--------------------------------_+------~------------_r------~ 

E9667962 Total Alkanes N/A 49000 
2EPA-designated Registry Number. 

SOM01.2 (8/2007) 



1D - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB20-1618 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-17 

Sample wt/vol: 30.0 (g/mL) g Lab File 10: 0807038-17A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 7.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/01/2008 

GPC Cleanup: (Y/N) Y pH: 8.0 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-52-7 Benzaldehyde 180 U 
108-95-2 Phenol 180 U 
111-44-4 Bis(2-chloroethyl)ether 180 U 
95-57-8 2-Chlorophenol 180 U 
95-48-7 2-Methylphenol 180 U 
108-60-1 2,2'-Oxybis(1-chloropropane) 180 U 
98-86-2 Acetophenone 180 U 
106-44-5 4-Methylphenol 180 U 
621-64-7 N-Nitroso-di-n-propylamine 180 U 
67-72-1 Hexachloroethane 180 U 
98-95-3 Nitrobenzene 180 U 
78-59-1 Isophorone 180 U 
88-75-5 2-Nitrophenol 180 U 
105-67-9 2,4-Dimethylphenol 180 U 
111-91-1 Bis(2-chloroethoxy)methane 180 U 
120-83-2 2,4-Dichlorophenol 180 U 
91-20-3 Naphthalene 180 -~ 

106-47-8 4-Chloroaniline 180 U 
87-68-3 Hexachlorobutadiene 180 U 
105-60-2 Caprolactam 180 U 
59-50-7 4-Chloro-3-methylphenol 180 U 
91-57-6 2-Methylnaphthalene 180 ,.JL.-' 
77-47-4 Hexachlorocyclopentadiene 180 U 
88-06-2 2,4,6-Trichlorophenol 180 U 
95-95-4 2,4,5-Trichlorophenol 180 U 
92-52-4 1, 1 '-Biphenyl 180 U 
91-58-7 2-Chloronaphthalene 180 U 
88-74-4 2-Nitroaniline 350 U 
131-11-3 Dimethylphthalate 180 U 
606-20-2 2,6-Dinitrotoluene 180 U 
208-96-8 Acenaphthylene 180 . ....Y--
99-09-2 3-Nitroaniline 350 U 
83-32-9 Acenaphthene 180 ...JJ ... 

SOM01.2 (8/2007) 



Lab Name: 

1E - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 

Level: (LOW/MED) LOW Extraction: 

% Moisture: 7.0 Decanted: (Y/N) N Date Received: 

Concentrated Extract Volume: 500 (uL) Date Extracted: 

ection Volume: 2.0 (uL) GPC Factor: 2.0 Date 

GPC Y pH: 8.0 Dilution Factor: 

EPA SAMPLE NO. 

VWAE-SB20-1618 

N26470-08-D-1000 

SDG No.: 0807038 

0807038-17 

0807038-17A66.d 

SONC 

07/21/2008 

07/23/2008 

08/01/2008 

1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

51-28-5 2,4-Dinitrophenol 350 U 
100-02-7 4-Nitrophenol 350 U 
132-64-9 Dibenzofuran 180 U 
121-14-2 2,4-Dinitrotoluene 180 U 
84-66-2 Diethylphthalate 180 U 
86-73-7 Fluorene 180 .J.V 
7005-72-3 4-Chlorophenyl-phenylether 180 U 
100-01-6 4-Nitroaniline 350 U 
534-52-1 4,6-Dinitro-2-methylphenol 350 U 

86-30-6 N-Nitrosodiphenylamine (1) 180 U 

95-94-3 l,2,4,5-Tetrachlorobenzene 180 U 

101-55-3 4-Bromophenyl-phenylether 180 U 

118-74-1 Hexachlorobenzene 180 U 
1912-24-9 Atrazine 180 
87-86-5 Pentachlorophenol 350 7 
85-01-8 Phenanthrene 180 y..., 
120-12-7 Anthracene 180 V 
86-74-8 Carbazole 180 U 

84-74-2 Di-n-butylphthalate 180 U 

206-44-0 Fluoranthene 180 .. l:V 

129-00-0 Pyrene 180 .Y 
85-68-7 hthalate 180 U 
91-94-1 obenzidine 180 U 

56-55-3 thracene 180 ,~' 

218-01-9 ysene 180 Y' 
117-81-7 (2-ethylhexyl) phthalate 180 U 
117-84-0 Di-n-octylphthalate 180 U 

205-99-2 Benzo (b) fluoranthene 180 Q 

207-08-9 Benzo (k) fluoranthene 180 d 
50-32-8 I Benzo (a) pyrene 180 { 

193-39-5 Indeno (1,2,3-cd) pyrene 180 
53-70-3 Dibenzo (a,h) anthracene 180 T 

191-24-2 Benzo (g,h,i) perylene 180 P 
58-90-2 2,3,4,6-Tetrachlorophenol 180 U 

lCannot be from Diphenylamine 

J J 

SOM01.2 (8/2007) 



Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 

Sample wt/vol: 30.0 (g/mL) g Lab File 10: 

EPA SAMPLE NO. 

VWAE-SB20-1618 

N26470-08-D-1000 

SDG No.: 0807038 

0807038-17 

0807038-17A66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) SONC 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 

% Moisture: 7.0 Decanted: (Y/N) N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 

GPC Cleanup: (Y/N) Y pH: 8.0 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME 

UNKNOWN 
UNKNOWN 

E9667962 Total Alkanes 
2EPA-designated Registry Number. 

Date Received: 07/21/2008 

Date Extracted: 07/23/2008 

Date Analyzed: 08/01/2008 

Dilution Factor: 1.0 

RT EST. CONC. Q 

36.73 610 J 

40.20 120 J 

N/A 460 

SOM01.2 (8/2007) 

q 



10 - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB20P-1618 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No. : SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-18 

Sample wt/vol: 30.0 (g/mL) g Lab File 10: 0807038-18A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 7.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/01/2008 

GPC Cleanup: (Y/N) Y pH: 8.0 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-52-7 Benzaldehyde 180 U 
108-95-2 Phenol 180 U 
111-44-4 Bis(2-chloroethyl)ether 180 U 
95-57-8 2-Chlorophenol 180 U 
95-48-7 2-Methylphenol 180 U 
108-60-1 2,2'-Oxybis(1-chloropropane) 180 U 
98-86-2 Acetophenone 180 U 
106-44-5 4-Methylphenol 180 U 
621-64-7 N-Nitroso-di-n-propylamine 180 U 
67-72-1 Hexachloroethane 180 U 
98-95-3 Nitrobenzene 180 U 
78-59-1 Isophorone 180 U 
88-75-5 2-Nitrophenol 180 U 
105-67-9 2,4-Dimethylphenol 180 U 
111-91-1 Bis(2-chloroethoxy)methane 180 U 

120-83-2 2,4-Dichlorophenol 180 U 
91-20-3 Naphthalene 180 .;r-' 
106-47-8 4-Chloroaniline 180 U 
87-68-3 Hexachlorobutadiene 180 U 
105-60-2 Caprolactam 180 U 

59-50-7 4-Chloro-3-methylphenol 180 U 
91-57-6 2-Methylnaphthalene 180 .JJ_. 
77-47-4 Hexachlorocyclopentadiene 180 U 
88-06-2 2,4,6-Trichlorophenol 180 U 
95-95-4 2, 4, 5-Trichlorophenol 180 U 
92-52-4 1, 1 '-Biphenyl 180 U 
91-58-7 2-Chloronaphthalene 180 U 
88-74-4 2-Nitroaniline 350 U 
131-11-3 Dimethylphthalate 180 U 
606-20-2 2,6-Dinitrotoluene 180 U 
208-96-8 Acenaphthylene 180 U 
99-09-2 3-Nitroaniline 350 U 
83-32-9 Acenaphthene 180 U 

SOM01.2 (8/2007) 
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1E - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB20P-1618 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-18 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-18A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 7.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/01/2008 

GPC Cleanup: (Y/N) Y pH: 8.0 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

51-28-5 2,4-Dinitrophenol 350 U 
100-02-7 4-Nitrophenol 350 U 
132-64-9 Dibenzofuran 180 U 
121-14-2 2,4-Dinitrotoluene 180 U 
84-66-2 Diethylphthalate 180 U 
86-73-7 Fluorene 180 Y" 
7005-72-3 4-Chlorophenyl-phenylether 180 U 
100-01-6 4-Nitroaniline 350 U 
534-52-1 4,6-Dinitro-2-methylphenol 350 U 
86-30-6 N-Nitrosodiphenylamine (1) 180 U 

95-94-3 1,2,4,5-Tetrachlorobenzene 180 U 
101-55-3 4-Bromophenyl-phenylether 180 U 
118-74-1 Hexachlorobenzene 180 U 
1912-24-9 Atrazine 180 U 
87-86-5 Pentachlorophenol 350 j)/' 
85-01-8 Phenanthrene 180 J1.' 
120-12-7 Anthracene 180 V 
86-74-8 Carbazole 180 U 
84-74-2 Di-n-butylphthalate 180 U 
206-44-0 Fluoranthene 180 jY 
129-00-0 Pyrene 180 )3"" 
85-68-7 Butylbenzylphthalate 180 U 
91-94-1 3,3'-Dichlorobenzidine 180 U 
56-55-3 Benzo (a) anthracene 180 .P" 
218-01-9 Chrysene 180 y 
117-81-7 Bis(2-ethylhexyl)phthalate 180 U 
117-84-0 Di-n-octylphthalate 180 U 
205-99-2 Benzo (b) fluoranthene 180 1:: 

207-08-9 Benzo (k) fluoranthene 180 {. 

50-32-8 Benzo (a) pyrene 180 {. 

193-39-5 Indeno (l,2,3-cd) pyrene 180 ~ 
53-70-3 Dibenzo (a, h) anthracene 180 q 
191-24-2 Benzo (g,h,i) perylene 180 l 

58-90-2 2,3, 4, 6-Tetrachlorophenol 180 U 

lCannot be separated from Diphenylamine 

(z t<- E 

I i j 

SOM01.2 (8/2007) 
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Lab Name: 

lK - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 

EPA SAMPLE NO. 

VWAE-SB20P-1618 

N26470-08-D-I000 

SDG No.: 0807038 

0807038-18 

0807038-18A66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) SONC 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

% Moisture: 7.0 Decanted: (Y/N) N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 

GPC V.J..C:o.U\.LI-l: (Y/N) Y pH: 8.0 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME 

57-10-3 n-Hexadecanoic acid 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

E9667962 Total Alkanes 
2EPA-desi g nated ri Number. 

Date Received: 07/21/2008 

Date Extracted: 07/23/2008 

Date Analyzed: 08/01/2008 

Dilution Factor: 1.0 

RT EST. CONC. a 
29.59 80 IN 

36.71 530 J 

39.91 77 J 

40.12 86 J 

40.22 120 J 

N/A 1000 

SOM01.2 (8/2007) 

(0 



10 - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB20-2022 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-19 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-19A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 8.0 Decanted: (Y /N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/01/2008 

GPC Cleanup: (Y/N) Y pH: 7.6 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-52-7 Benzaldehyde 180 U 
108-95-2 Phenol 180 U 
111-44-4 Bis(2-chloroethyl)ether 180 U 
95-57-8 2-Chlorophenol 180 U 
95-48-7 2-Methylphenol 180 U 
108-60-1 2,2 1 -Oxybis(1-chloropropane) 180 U 
98-86-2 Acetophenone 180 U 
106-44-5 4-Methylphenol 180 U 
621-64-7 N-Nitroso-di-n-propylamine 180 U 
67-72-1 Hexachloroethane 180 U 
98-95-3 Nitrobenzene 180 U 
78-59-1 Isophorone 180 U 
88-75-5 2-Nitrophenol 180 U 
105-67-9 2,4-Dimethylphenol 180 U 
111-91-1 Bis(2-chloroethoxy)methane 180 U 
120-83-2 2,4-Dichlorophenol 180 U 
91-20-3 Naphthalene 180 Y' 
106-47-8 4-Chloroaniline 180 U 
87-68-3 Hexachlorobutadiene 180 U 
105-60-2 Caprolactam 180 U 
59-50-7 4-Chloro-3-methylphenol 180 U 
91-57-6 2-Methylnaphthalene 180 y 
77-47-4 Hexachlorocyclopentadiene 180 U 
88-06-2 2, 4, 6-Trichlorophenol 180 U 
95-95-4 2, 4, 5-Trichlorophenol 180 U 
92-52-4 1, 1 I-Biphenyl 180 U 
91-58-7 2-Chloronaphthalene 180 U 
88-74-4 2-Nitroaniline 360 U 
131-11-3 Dimethylphthalate 180 U 
606-20-2 2,6-Dinitrotoluene 180 U 
208-96-8 Acenaphthylene 180 U 
99-09-2 3-Nitroaniline 360 U 
83-32-9 Acenaphthene 180 U 

SOM01.2 (8/2007) 

11 



1E - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB20-2022 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 08·07038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-19 

Sample wt/vol: 30.0 (g/mL) g Lab File 10: 0807038-19A66.d 
-----

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 8.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/01/2008 

GPC Cleanup: (Y/N) Y pH: 7.6 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

51-28-5 2,4-Dinitrophenol 360 U 
100-02-7 4-Nitrophenol 360 U 
132-64-9 Dibenzofuran 180 U 
121-14-2 2,4-Dinitrotoluene 180 U 
84-66-2 Diethylphthalate 180 U 
86-73-7 Fluorene 180 y. 
7005-72-3 4-Chlorophenyl-phenylether 180 U 
100-01-6 4-Nitroaniline 360 U 
534-52-1 4,6-Dinitro-2-methylphenol 360 U 
86-30-6 N-Nitrosodiphenylamine (1 ) 180 U 
95-94-3 1,2, 4, 5-Tetrachlorobenzene 180 U 
118-74-1 Hexachlorobenzene 180 U 
1912-24-9 Atrazine 180 U 
87-86-5 Pentachlorophenol 360 g,/ 
85-01-8 Phenanthrene 180 Jr 
120-12-7 Anthracene 180 J:,V< 

86-74-8 Carbazole 180 U 
84-74-2 Di-n-butylphthalate 180 U 
206-44-0 Fluoranthene 180 y 
129-00-0 Pyrene 180 ))". 

85-68-7 Butylbenzylphthalate 180 U 
91-94-1 3,3'-Dichlorobenzidine 180 U 
56-55-3 Benzo (a) anthracene 180 9' 
218-01-9 Chrysene 180 )y 
117-81-7 Bis(2-ethylhexyl)phthalate 180 U 
117-84-0 Di-n-octylphthalate 180 \U 

205-99-2 Benzo (b) fluoranthene 180 { 

207-08-9 Benzo (k) fluoranthene 180 
50-32-8 Benzo (a) pyrene 180 
193-39-5 Indeno (1,2,3-cd) pyrene 180 LJ 

53-70-3 Dibenzo (a,h) anthracene 180 J 

191-24-2 Benzo (g,h,i) perylene 180 U 
58-90-2 2,3, 4, 6-Tetrachlorophenol 180 U 

lCannot be separated from Diphenylamine 

J J 

SOM01.2 (8/2007) 



Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 

wt/vol: 30.0 (g/mL) g Lab File ID: 

EPA SAMPLE NO. 

VWAE-SB20-2022 

N26470-08-D-1000 

SDG No.: 0807038 

0807038-19 

0807038-19A66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) SONC 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

% Moisture: 8.0 Decanted: (Y/N) N 

Concentrated Extract Volume: 500 (uL) 

ection Volume: 2.0 (uL) GPC Factor: 2.0 

GPC : (Y/N) Y pH: 7.6 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME 

UNKNOWN 

E9667962 Total Alkanes 
2E ,-riP.<::; '}nri.ted Registry Number. 

Date Received: 07/21/2008 

Date Extracted: 07/23/2008 

Date Analyzed: 08/01/2008 

Dilution Factor: 1.0 

RT EST. CONC. Q 

36.70 140 J 

I N/A 420 

SOM01.2 (8/2007) 

I \ 



1D - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SS20-0406 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-22 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-22A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 13.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/01/2008 

GPC Cleanup: (Y/N) Y pH: 7.2 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-52-7 Benzaldehyde 200 U 
108-95-2 Phenol 200 U 
111-44-4 Bis(2-chloroethyl)ether 200 I U 
95-57-8 2-Chlorophenol 200 U 
95-48-7 2-Methylphenol 200 U 
108-60-1 2,2 1 -Oxybis(1-chloropropane) 200 U 
98-86-2 Acetophenone 200 U 
106-44-5 4-Methylphenol 200 U 
621-64-7 N-Nitroso-di-n-propylamine 200 U 
67-72-1 Hexachloroethane 200 U 
98-95-3 Nitrobenzene 200 U 
78-59-1 Isophorone 200 U 
88-75-5 2-Nitrophenol 200 U 
105-67-9 2,4-Dimethylphenol 200 U 
111-91-1 Bis(2-chloroethoxy)methane 200 U 
120-83-2 2,4-Dichlorophenol 200 U 
91-20-3 Naphthalene 200 V 
106-47-8 4-Chloroaniline 200 U 
87-68-3 Hexachlorobutadiene 200 U 
105-60-2 Caprolactam 200 U 
59-50-7 4-Chloro-3-methylphenol 200 U 
91-57-6 2-Methylnaphthalene 200 JY 
77-47-4 Hexachlorocyclopentadiene 200 U 
88-06-2 2,4,6-Trichlorophenol 200 U 
95-95-4 2, 4, 5-Trichlorophenol 200 U 
92-52-4 1, 1 I-Biphenyl 200 U 
91-58-7 2-Chloronaphthalene 200 U 
88-74-4 2-Nitroaniline 380 U 
131-11-3 Dimethylphthalate 200 U 
606-20-2 2,6-Dinitrotoluene 200 U 
208-96-8 Acenaphthylene 200 U 
99-09-2 3-Nitroaniline 380 U 
83-32-9 Acenaphthene 200 U 

SOM01.2 (8/2007) 



1E - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SS20-0406 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-22 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-22A66.d 
-----

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 13.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/01/2008 

GPC Cleanup: (Y/N) Y pH: 7.2 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

51-28-5 2,4-Dinitrophenol 380 U 

100-02-7 4-Nitrophenol 380 U 

132-64-9 Dibenzofuran 200 U 

121-14-2 2,4-Dinitrotoluene 200 U 

84-66-2 Diethylphthalate 200 U 

86-73-7 Fluorene 200 > 
7005-72-3 4-Chlorophenyl-phenylether 200 U 

100-01-6 4-Nitroaniline 380 U 

534-52-1 4,6-Dinitro-2-methylphenol 380 U 

86-30-6 N-Nitrosodiphenylamine (1 ) 200 U 

95-94-3 1,2,4~5-Tetrachlorobenzene 200 U 

101-55-3 4-Bromophenyl-phenylether 200 U 

118-74-1 Hexachlorobenzene 200 U 

1912-24-9 Atrazine 200 U 

87-86-5 Pentachlorophenol 380 )V 
85-01-8 Phenanthrene 200 7 
120-12-7 Anthracene 200 y.... 
86-74-8 Carbazole 200 U 

84-74-2 Di-n-butylphthalate 200 U 

206-44-0 Fluoranthene 200 y" 
129-00-0 Pyrene 200 y 
85-68-7 Butylbenzylphthalate 200 U 

91-94-1 3,3'-Dichlorobenzidine 200 U 

56-55-3 Benzo (a) anthracene 200 9"" 
218-01-9 Chrysene 200 7 
117-81-7 Bis(2-ethylhexyl)phthalate 200 U 

117-84-0 Di-n-octylphthalate 200 U 

205-99-2 Benzo (b) fluoranthene 200 ( 

207-08-9 Benzo (k) fluoranthene 200 
50-32-8 Benzo (a) pyrene 200 
193-39-5 Indeno (1,2,3-cd) pyrene 200 
53-70-3 Dibenzo (a,h) anthracene 200 
191-24-2 Benzo (g,h,i) perylene 200 { 

58-90-2 2,3, 4, 6-Tetrachlorophenol 200 U 

lCannot be separated from Diphenylamine 

SOM01.2 (8/2007) 



Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 

Sample wt/vol: 30.0 (g/mL) g Lab File 10: 

EPA SAMPLE NO. 

VWAE-SS20-0406 

N26470-08-D-1000 

SDG No.: 0807038 

0807038-22 

0807038-22A66.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) SONC 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

% Moisture: 13.0 Decanted: (Y/N) N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 

GPC Cleanup: (Y/N) Y pH: 7.2 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME 

57-10-3 n-Hexadecanoic acid 
UNKNOWN 

E9667962 Total Alkanes 
2EPA-designated Registry Number. 

Date Received: 07/21/2008 

Date Extracted: 07/23/2008 

Date Analyzed: 08/01/2008 

Dilution Factor: 1.0 

RT EST. CONC. Q 

29.59 130 IN 
36.70 100 J 

N/A 410 

SOM01.2 (8/2007) 



1D - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SS20-2830 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-23 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807038-23A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 11.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/02/2008 

GPC Cleanup: (Y/N) Y pH: 7.9 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-52-7 Benzaldehyde 190 U 
108-95-2 Phenol 190 U 
111-44-4 Bis(2-chloroethyl)ether 190 U 
95-57-8 2-Ch1orophenol 190 U 
95-48-7 2-Methylphenol 190 U 
108-60-1 2,2'-Oxybis(1-chloropropane) 190 U 
98-86-2 Acetophenone 19u ~ ,~ 

106-44-5 4-Methylphenol 190 U 
621-64-7 N-Nitroso-di-n-propylamine 190 U 
67-72-1 Hexachloroethane 190 U 
98-95-3 Nitrobenzene 190 U 
78-59-1 Isophorone 190 U 
88-75-5 2-Nitrophenol 190 U 
105-67-9 2,4-Dimethylphenol 190 U 
111-91-1 Bis(2-chloroethoxy)methane 190 U 
120-83-2 2,4-Dichlorophenol 190 U 
91-20-3 Naphthalene 190 JY 
106-47-8 4-Chloroaniline 190 U 
87-68-3 Hexachlorobutadiene 190 U 
105-60-2 Caprolactam 190 U 
59-50-7 4-Chloro-3-methylphenol 190 U 
91-57-6 2-Methylnaphthalene 190 r 
77-47-4 Hexachlorocyclopentadiene 190 U 
88-06-2 2,4,6-Trichlorophenol 190 U 
95-95-4 2,4,5-Trichlorophenol 190 U 
92-52-4 1,1'-Biphenyl 190 U 
91-58-7 2-Chloronaphthalene 190 U 
88-74-4 2-Nitroaniline 370 U 
131-11-3 Dimethylphthalate 190 U 
606-20-2 2,6-Dinitrotoluene 190 U 
208-96-8 Acenaphthylene 190 )iT 
99-09-2 3-Nitroaniline 370 U 
83-32-9 Acenaphthene 190 ;;r 

() ~L 

SOM01.2 (8/2007) 



IE FORM I SV-2 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-23 

Sample wt/vol: 30.0 (g/mL) g Lab File 1D: 0807038-23A66.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 11.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/23/2008 

ection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/02/2008 

GPC Cleanup: (Y/N) Y pH: 7.9 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

51-28-5 2,4-Dinitrophenol 370 U 
100-02-7 4-Nitrophenol 370 U 
132-64-9 Dibenzofuran 190 U 

121-14-2 2,4-Dinitrotoluene 190 U 

84-66-2 Diethylphthalate 190 U 

86-73-7 Fluorene 190 y 
7005-72-3 4-Chlorophenyl-phenylether 190 U 
100-01-6 4-Nitroaniline 370 U 

534-52-1 4,6-Dinitro-2-methylphenol 370 U 

86-30-6 N·-N.t ·oRorii!,h pny.lr:lminp (1) 190 U 

95-94-3 1,2, 4, 5-Tetrachlorobenzene 190 U 

101-55-3 4-Bromophenyl-phenylether 190 U 

118-74-1 Hexachlorobenzene 190 U 

1912-24-9 Atrazine 190 
87-86-5 Pentachlorophenol 370 U 

I 85-01-8 Phenanthrene 190 
120-12-7 Anthracene 190 
86-74-8 Carbazole 190 
84-74-2 Di-n-butylphthalate 190 
206-44-0 Fluoranthene 190 t+= 129-00-0 Pyrene 190 
85-68-7 Butylbenzylphthalate 190 
91-94-1 3,3'-Dichlorobenzidine 190 U 

56-55-3 Benzo (a) anthracene 190 y 
218-01-9 Chrysene 190 y.. 

I 117-81-7 Bis(2-ethylhexyl)phthalate 190 U 

i 117-84-0 Di-n-octylphthalate 190 U 

205-99-2 Benzo (b) fluoranthene 190 U 

207-08-9 Benzo (k) fluoranthene 190 U 

50-32-8 Benzo (a) pyrene 190 ( 

193-39-5 1ndeno (l,2,3-cd) pyrene 190 q 
53 70 3 Dibenzo (a, h) anthracene 190 4 
191-24-2 Benzo (g,h,i) p:ryl 190 R 58-90-2 2,3,4,6'Tet .chIIIL"':--'h'" ""1 190 

lCannot be separated from Diphenylamine 

SOM01.2 (8/2007) 



Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: 

EPA SAMPLE NO. 

VWAE-SS20-2830 

N26470-08-D-1000 

SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-23 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Sample wt/vol: 30.0 (g/mL) g 

Level: (TRACE or LOW/MED) LOW 

% Moisture: 11.0 Decanted: (Y/N) N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 

GPC Cleanup: (Y/N) Y pH: 7.9 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME 

UNKNOWN 
UNKNOWN 

E9667962 Total Alkanes 
2EPA-designated Registry Number. 

Lab File ID: 0807038-23A66.d 

Extraction: (Type) SONC 

Date Received: 07/21/2008 

Date Extracted: 07/23/2008 

Date Analyzed: 08/02/2008 

Dilution Factor: 1.0 

RT EST. CONC. Q 

36.71 360 J 

40.31 80 J 

N/A 320 

SOM01.2 (8/2007) 
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INTRODUCTION 

Scope and Applicability 

This SOP offers detailed guidance in evaluating laboratory 
data generated according to the method in the "USEPA Contract 
Laboratory Program Statement of Work for Organics Analysis Multi
Media, Multi-Concentration, SOMOI.I, May 2005". The validation 
procedures and actions discussed in this document are based on 
the requirements set forth in the "USEPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic 
Methods Data Review, January 2005". This document attempts to 
cover technical problems specific to low/Medium concentration of 
semivolatile compounds. Situations may arise where data 
limitations must be assessed based on the reviewer's own 
professional judgement. 

In addition to technical requirements, contractual requirements 
may also be covered in this document. While it is important that 
instances' of contract non-compliance be addressed in the Data 
Assessment, the technical criteria are always used to qualify the 
analytical data. 

Summary 

To ensure a thorough evaluation of each result in a data 
case, the reviewer must complete the checklist within this SOP, 
answering specific questions while performing the prescribed 
"ACTIONS" in each section. Qualifiers (or flags) are applied to 
questionable or unusable results as instructed. The data 
qualifiers discussed in this document are as follows: 

Data Qualifiers 

U 

J 

N 

IN 

The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit. 

The ahalyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample. 

The analysis indicates the presence of an analyte for 
which there is presumptive evidence to make a 
"tentative identification." 

The analysis indicates the presence of an analyte that 
has been "tentatively identified" and the associated 
numerical value represents its approximate 
concentration. 

I 



UJ 

R 

The analyte was not detected above the reported sample 
quantitation limit. However, the reported quantitation 
limit is approximate and mayor may not represent the 
actual limit of quantitation necessary to accurately 
and precisely measure the analyte in the sample. 

The sample results are rejected due to serious 
deficiencies in the ability to analyze the sample and 
meet quality control criteria. The presence or absence 
of the analyte cannot be verified. 

Lab Qualifiers: 

D 

B 

E 

P 

The positive value is the result of an analysis at a 
secondary dilution factor. 

The analyte is present in the associated method blank 
as well as in the sample. This qualifier has a 
different meaning when validating inorganic data. 

The concentration of this analyte exceeds the 
calibration range of the instrument. 

Pesticide/Aroclor target analytes when the % Difference 
between the analyte concentrations obtained from the 
two dissimilar GC columns is greater than 25%. 

The reviewer must prepare a detailed data assessment to be 
submitted along with the completed SOP checklist. The Data 
Assessment must list all data qualifications, reasons for 
qualifications, instances of missing data and contract non
compliance. 

Reviewer Qualifications: 

Data reviewers must possess a working knowledge of the USEPA 
Statement of Work SOMOl.2 and National Functional Guidelines 
mentioned above. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

PACKAGE COMPLETENESS AND DELIVERABLES 

CASE NUMBER: _N----:./_A _______ _ LAB: C~ 0 (Y) eL.{ ( ~ rf) ( C- /(t.--f cl 

SITE NAME: Vi e9 11-{s r~\(j(1d, PK SOG No(s). :_°--"-8_01_0_3----08 ____ _ 

1.0 Chain of Custody and Sampling Trip Reports 

1.1 Are the Traffic Reports/Chain-of-Custody Records 
present for all samples? 

ACTION: If no, contact RSCC, or the TOPO to obtain 
replacement of missing or illegible copies 
from the lab. 

1.2 Is the Sampling Trip Report present for all 
samples? 

ACTION: If no, contact either RSCC or ask the TOPO to 
obtain the necessary information from the prime 
contractor. 

2.0 Data Completeness and Deliverables 

2.1 Have any missing deliverables been received 
and added to the data package? 

~-

ACTION: Contact the TOPO to obtain an explanation or 
resubmittal of any missing deliverables from the lab. 
If lab cannot provide them, note the effect on the 
review of the data package in the Contract 
Problems/Non-compliance section of the Data 
Assessment. 

2.2 Was CLASS CCS checklist included with the 
package? 

3 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

2.3 Are there any discrepancies between the 
s/Chain-of-Custody Records, Sampling 

Report and Sample Tags? 

ACTION: If yes, contact the TOPO to obtain an explanation or 
resubmittal of any missing deliverables from the 
laboratory. 

3.0 Cover Letter SDG Narrative 

3.1 Is SDG Narrative or Cover Letter Present? 

3.2 Are case number, SDG number and contract number 
contained in the SDG Narrative or cover letter 
(see SOW, Exhibit B, section 2.5.1)? 
EPA numbers in the SDG, detailed 
documentation of any quality control, sample, 

, and/or analytical problems encountered 
s the samples? Corrective action 

3.3 Does the Narrative contain the following 

3.5 

3.6 

ACTION: 

ion SOM01.1, page B-12, section 2.5.1)? 
column used, storage of samples, case#, SDG#, 

yt 1 problems, and discrepancies between 
and lab weights. 

Did the contractor record the temperature of 
on the Form DC-I, Item 9 - Cooler 

, and in the SDG Narrative? 

Does the Case Narrative contain the "verbatim" 
statement (page B-12, section 2.5.1 of the SOM)? 
If "No", 
contact 

to any question in this section, 
the TOPO to obtain necessary 

s. If unavailable, document 
Contract Problems/ 

Non-Compliance section of the Data Assessment. 

4 

NO N/A 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

4.0 Data Validation Checklist 

4.1 Check the package for the lowing (see SOM reporting 
requirements, section 2.1, page B-I0): 

a. Is the package paginated in ascending order 
starting from the SDG ? 

b. Are all forms and copies ? 

c. Assembled in the order set forth in the SOW? 

d. Semivolatiles Data present? 

PART A: Low/Medium Semivolatile Analyses 

1.0 Sample Conditions/Problems 

1.1 Do Reports/Chain-of-Custody Records, 
Sampling Trip Report or Lab Narrative 
any problems with sample receipt, condition of 
samples, analytical problems or 

rcumstances affecting the quality of data? 

ACTION: If samples were not iced or was melted upon 
at the laboratory and the temperature of the 

cooler was > 10° C, then flag itive results 
with a "J" and all non-detects "UJ". 

2.0 Holding Times 

2.1 Have any SVOA technical holding , determined 
date of collection to date of analysis, been 

2.2 Preservation: Aqueous and samples must 
be coo at 4°C ± 2°C. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

Action: Quali sample results according to the following table. 

Holding Time Actions for Low/Medium Semivolatile Analyses 

Action 

Matrix Preserved Criteria Detected Non-Detected 
Associated Associated 

Compounds Compounds 

No :5. 7 days (extraction) J* UJ* 
< 40 days (analys ) 

Aqueous 
No > 7 days (extraction) J UJ 

> 40 days (analys ) 

Yes :5. 7 days (extraction) No qualification 
:5. 40 days (analysis) 

Yes > 7 days ( extraction) J UJ 
> 40 days (analys ) 

Yes/No Grossly Exceeded J R 

No :5. 14 days ( ) J* UJ* 
:5. 40 days (analysis) 

No > 14 days (extract ) J UJ 
. Non-aqueous 

> 40 days (analysis) 

Yes < 14 days ( ) No qualification 
:5. 40 days (analysis) 

Yes > 14 days (extraction) J UJ 
> 40 days (analysis) 

Yes/No Grossly Exceeded J R 

* Only if cooler temperature exceeds 10° C (see ACTION in Section 1.1 
above). No action required if < 10° C. 

3.0 Deuterated Monitoring Compound (DMC) Recovery (For.m II) 

3.1 Are Semivolatile DMC Recovery Summaries 
(Form II) present? 

6 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

ACTION: Contact the TOPO to obtain an explanation/resubmittal 
from the lab. If missing deliverables are 
unavailable, document the effect in the Data 
Assessment. 

3.2 Were outliers marked correctly with an asterisk? 

ACTION: Circle all outliers in red. 

3.3 Were more than four of the sixteen (16) 
Deuterated Monitoring Compounds (DMC's) 
recoveries outside their corresponding limits? 

If yes, were samples re-analyzed? 

Were method blanks re-analyzed? 

Note: Up to four (4) DMCs per sample may fail % recovery but all 
% recoveries must be > zero. 

ACTION: If any DMC is outside the required limits, qualify 
their associated target compounds (See Table below) 
as follows: 

SEMIVOLATILE DMC AND THEIR ASSOCIATED TARGET COMPOUNDS 

Phenol-d5 2-Chlorophenol-d4 2-Nitrophenol-d4 

Benzaldehyde 2-Chlorophenol Isophorone 
Phenol 2-nitrophenol 

Bis(2- 4-Methylphenol-d8 4-Chloroaniline-d4 
Chloroethyl)ether-d8 2-Methylphenol 4-Chloroaniline 

bis(2-Chloroethyl)ether 4-Methylphenol Hexachloro 
2,2'oxybis(1- 2,4 Dimethylphenol cyclopentadiene 

Chloropropane 3,3'Dichlorobenzidine 
bis(2-

Chloroethoxy) methane 

7 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

NO N/A 

Nitrobenzene-d8 2,4-DichloroRhenol-d3 DimethylRhthalate-d6 
Acetophenone 2,4-Dichlorophenol Caprolactam 
N-Nitro-di-n- Hexaclorobutadiene I,l'-Biphenyl 

propylamine 4-Chloro-3-methylphenol Dimethylphthalate 
Hexachloroethane 2,4,6-Trichlorophenol Diethylphthalate 
Nitrobenzene 2, 4, 5-Trichlorophenol Di-n-butylphthalate 
2,6-Dinitrotoluene 1,2,4,5-Tetrachloro- Butylbenzylphthalate 
2,4-Dinitrotoluene benzene bis(2-Ethylhexyl)-
N-Nitrodiphenylamine Pentachlorophenol phthalate 

2,3,4,6-Tetrachloro- Di-n-octylphthalate 
phenol 

Fluorene-dlO Anthracene-dlO Py'rene-dlO 
Dibenzofuran Hexachlorobenzene Fluoranthene 
Fluorene Atrazine Pyrene 
4-Chlorophenyl- Phenanthrene Benzo(a) anthracene 

phenylether Anthracene Chrysene 
4-Bromophenyl-

phenyl ether 
Carbazole 

AcenaRhthylene-d8 4-NitroRhenol-d4 Benzo{a}RYrene-d12 
Benzo(b)flurOanthene 

Naphthalene 2-Nitroaniline Benzo(k)fluroanthene 
2-Methylphthalene 3-Nitroaniline Benzo(a)pyrene 
2-Chlorophthalene 2,4-Dinitrophenol Indeno(1,2,3-cd)pyrene 
Acenapthylene 4-Nitrophenol Dibenzo(a,h) anthracene 
Acenaphthene 4-Nitroaniline Benzo(g,h,i)pertlene 

4~6-Dinitro-2-

methylRhenol-d2 
4,6-Dinitro-2-

methylphenol 

Semivolatile Deuterated Monitoring ComRound Recove~ Limits for Selective 
Ion Monitoring (SIM) and the Associated Target ComRounds 

Fluoranthene-dlO (DMC) 2-Methylnaphthalene-dlO (DMC) 

Fluoranthene Naphthalene 

8 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

NO N/A 

Pyrene 2-Methylnaphthalene 

Benzo(a) anthracene Acenaphthylene 

Chrysene Acenaphthene 

Benzo(b)fluoranthene Fluorene 

Benzo(k)fluoranthene Pentachlorophenol 

Benzo(a)pyrene Phenanthrene 

Indeno(1,2,3-cd)pyrene Anthracene 

Bibenzo(a,h) anthracene 

Benzo(g,h,i)perylene 

SEMIVOLATILE DEUTERATED MONITORING COMPOUND RECOVERY LIMITS 

DMC Recovery Limits (%) Recovery Limits (%) 
for Water Samples for Soil samples 

Phenol-d5 39 - 106 17 - 103 

s-(2-chloroethyl) ether-d8 40 - 105 12 - 9 

2-Chlorophenol-d4 41 - 106 13 - 101 

4-Methylphenol-d8 25 - 111 8 - 100 

Nitrobenzene-d5 43 - 108 16 - 103 

2-Nitrophenol-d4 40 - 108 16 - 104 

2,4-Dichlorophenol-d3 37 - 105 23 - 104 

4-Chloroaniline-d4 1 145 1 - 145 

Dimethylphthalate-d6 47 - 114 43 - 111 

Acenaphthalate-d8 ~"'~41 - 107 20 - 97 

4-Nitrophenol-d4 33 - 116 16 - 166 

Fluorene-d10 42 - 111 40 - 108 

4,6-Dintro-2-methylphenol-d2 22 - 104 1 - 121 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

Anthracene-dl0 44 - 110 22 - 98 

0 52 - 119 51 - 120 

Benzo(a)pyrene-d12 32 - 121 43 - 111 

Fluoranthene-dl0 (SIM) 5- - 150 50 - 150 

2-Methylnaphthalene-dlO (SIM) 50 - 150 50 - 150 

Deuterated Monitoring Compound Recovery Action for Semivolatiles 

Action 

Criteria Detected Non-Detected 
Associated Associated 

Compounds Compounds 

%R > Upper Acceptance J No quali ion 

< Lower acceptance J UJ 

Lower Acceptance ~ %R ~ Acceptance Limit No qualification 

NOTE: 

NOTE: 

Use the above table to qualify SVOA data including SIM s. 

As per SOM, any sample which has more than 4 DMC's outside 
the limits, must be reanalyzed (SOM sec. 11.4.3.1 
pg. D-49/Low Medium SVOA) . 

Blank analysis have DMCs out of specification: Basic concern 
is whether blank problems represent an isolated problem 
with the blank alone or whether is a fundamental problem 
with the analytical process. For example, if one or more 
samples in the batch show acceptable DMC recoveries, 
reviewer may choose to consider blank problem to be an 
isolated occurrence. 

ACTION: Note in the Data Assessment under Contract Problems/ 
Non-Compl if the Lab did not perform reanalysis 
and reviewer's judgment regarding blank problem. 

10 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

3.4 Are there any 
between raw 

ion/calculation errors 
and form II? 

YES NO N/A 

d_ 
ACTION: If large errors , ask the TOPO to obtain an 

explanation/resubmittal from the lab, make any 
necessary correct and note errors in the data 
assessment. 

Note: DMC recovery limits and qualification apply to 
samples diluted 5X and less. For samples diluted greater 
5X, recovery crite does not apply Because it is assumed DMC 
is diluted below quantitation range. 

4.0 Matrix Spike/Matrix Spike Duplicate Recovery (Form III) 
Note: Data for MS/MSD not be present unless requested. 

4.1 

4.2 

Are the MS/MSD Recovery Forms (Form III 
BNA) present? 

Was the MS/MSD analyzed at 
frequency (once per SDG, or 
whichever is more ) ? 

required 
20 samples, 

ACTION: If any MS/MSD data are miss take action as 
specified in section 3.1 above. 

ACTION: No action is taken on MS/MSD data However, 
validator may 

conjunction with other 
using professional judgement, 
use the MS and MSD results in 
QC criteria and determine 
of the data. If Any MS/MSD % 

some qualification 
or RPD is out of 

specification, qualify data to include the consideration of 
the existence of in the raw data. Consideration 
include, but not limited to following "Action": 

Matrix Spike/Matrix Spike Duplicate Action for Semivolatiles 

Action 

Criteria Detected Non-detected 
Spike Compounds Spike Compounds 

11 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

%R or RPD > 

%R < Lower 

Lower 
R1?D .5. Upper 

Limit 

~ %R; 
Limit 

J 

J 

YES NO N/A 

No fication 

Use Professional Judgment 

No quali red 

Note: If it can rmined that the results of MS/MSO s only 
the 
use 

results 
analysis 

spiked, limit qualification to only this sample. However, 
sional judgment when it is determined through the MS/MSO 

the laboratory is having systematic problem in the 
one or more analytes that affect associated samples. 

5.0 Method Blanks (For.m IV) 

5.1 

5.2 

5.3 

5.4 

Is Method Blank Summary (Form IV 
BNA) present for aqueous and 1 ? 

Frequency of Analysis: For the ysis of SVOA 
TCL compounds, has a method blank been analyzed 

each SOG or every 20 samples, whi is 
more frequent? 

Has a SVOA method blank been 
calibration standards. 

after the 

No target compound concentration may exceed the 
upper limit of the initial calibration. 
Did the laboratory perform dilution on compounds 
exceeding the initial calibration upper limit. 

ACTION: If any method blank data is missing or lution was 
not done, notify the TOPO to resubmittals or an 

ion from the lab. If method blank data are 
unavailable, the reviewer may use sional 
judgement, or substitute field blank or trip blank 
data for missing method blank 

5.5 Chromatography: Review the blank raw data 
chromatogram (RICs), quant. s or data 
system printout and spectra. Is 

12 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

chromatographic performance (baseline 
acceptable for each instrument? 

lity) 

YES NO N/A 

ACTION: Use professional judgement to determine 
the e on the data. 

5.6 The validator should verify the correct 
identification scheme for EPA blanks was used. (See SOM 
page B-39, section 3.3.7.3 for more information.) 

Was the correct identification scheme used for 
all SVOA blanks? 

ACTION: Contact TOPO to obtain corrections from lab, 

5.8 

or make the necessary corrections. Document in the 
"Contract Problems/Non-Compliance section of the Data 
Assessment all corrections made by the validator. 

Are all detected hits for target compounds in 
method, and field blanks less than the CRQL? 

Exception: Bis(2-ethylhexyl)phthalate must be less than 
5X times their respective CRQLs listed the method. 

ACTION: If no, an explanation and laboratory's corrective 
actions must be addressed the case narrative. If 
the narrative contains no explanation, then make a 
note in the Contract Problems/Non-Compliance section 
of the Data Assessment. 

6.0 Contamination 

NOTE: "Water blanks", "drill blanks", and stilled water 
blanks" are idated Ii any other sample, and are not 
used to qualify data. Do not confuse them with the other 
QC blanks discussed below. 

Note: These limits are not advisory. 

6.1 Do any method blanks contain pos ive SVOA 
results (TCL and/or TICs)? 

13 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

6.2 Do any rinse blanks have positive SVOA 
results (including TICs)? j Ll 

NOTE: All field blank results associated with a particular group 
of samples (may exceed one case) must be used to 
qualify data. Blanks may not be qualified because of 
contamination in another blank. Field blanks must be 
qualified system monitoring compound, rument 
performance criteria, spect or calibration QC problems. 

ACTION: Follow the directions in the table below to qualify 

Blank 
Type 

Method, 

TCL s due to contamination. Use the largest 
value from all the associated blanks. If blanks 
are grossly contaminated (i.e.,saturated by 
GC/MS) all associated sample data should 
unusable (R). 

Blank Action for Semivolatile Analyses 

Blank Result Sample Result Action for Samples 

Detects Not detected No qualification requi 

< CRQL * < CRQL * Report CRQL value with a 

> CRQL, * No qualification required 

U 

= CRQL * < CRQL * Report CRQL value with a U 

~ CRQL * No qualification required 

< CRQL * Report value with a U 

> CRQL * ~ CRQL* and < blank Report concentration of 
contamination sample with a U 

~ CRQL* and ~ blank No qualification required 
contamination 

( 

Gross Detects Qual! results as 
contamination unusable R 

TIC: aqueous < 5x blank value R 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

I TIC: non-aqueous 1< 5x blank value R 

* 5x the CRQL for bis(2-ethylhexyl)Phthalate 

NOTE: Analytes qualified "U" for blank contamination are treated 
as "hits" when qualifying for calibration criteria. 

Note: When applied as described in the table above, the contaminant 
concentration in the blank are multiplied by the sample dilution 
factor. 

6.3 Are there field/rinse/equipment blanks associated 
with every sample? 

ACTION: Note in data assessment that there is no associated 
field/rinse/equipment blank. 

Exception: samples taken from a drinking water tap do 
not have associated field blanks. 

7.0 GC/MS Instrument Performance Check (Form V) 

7.1 

7.2 

7.3 

Are the GC/MS Instrument Performance Check Forms 
(Form V) present for decafluorotriphenylphosphine 
(DFTPP)? 

Are the enhanced bar graph spectrum and 
mass/charge (m/z) listing for the DFTPP provided 
for each twelve hour shift? 

Did the 12-hour clock begin with either the 
injection of DFTPP, or in cases where a closing 
continuing calibration (CCV) was used as an 
opening CCV? 

Listed below are some, but not necessarily all, examples of acceptable 
analytical sequences incorporating the use of the opening/closing CCV. 
Use these examples as a guide for possible analytical sequences that 
can be expected. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

Conditions for When 
Example Sequence is 
Appropriate: 

If time remains on the 12 
hour clock after initial 
calibration sequence 

If time remains on the 12 
hour clock after initial 
calibration sequence 

If more than 12 hrs have 
elapsed since the most 
recent initial calibra-
tion or CCV. 

OR 

If the most recent 
closing CCV was not or 
could not be used as an 
opening CCV. 

Acceptable Criteria 
That Must be Met: 

• DFTPP tunes meet instrument 
performance criteria. 

• The five initial calibration 

standards meet 

calibration criteria. 

• CCV A meets both opening 

and clos CCV criteria 

• CCV B meets ing CCV 
criteria. 

• DFTPP tunes meet instrument 
performance criteria. 

• The five initial calibration 

standards meet initial 
calibration criteria. 

• CCV A meets closing CCV 
criteria (but does not meet 
opening CCV criteria). 

• CCV B meets 
criteria. 

CCV 

• CCV C meets closing CCV 
Criteria. 

• DFTPP tunes meet instrument 
performance criteria. 

• CCV A meets CCV 
criteria. 

• CCV B meets both opening and 
closing CCV criteria. 

• CCV C meets both and 
closing CCV criteria. 

16 

NO N/A 

Notes: 

The requirement of 
the new 12-hr clock for 
Analytical 2 with a 
new DFTPP tune is waived if 
CCV A meets CCV 
criteria. If CCV B meets 
opening CCV criteria, a 
method blank and 
samples may be 
immediately after CCV B. 

CCV A does not meet 
criteria, therefore a new 
DFTPP tune must be 
performed, immediately 
followed by CCV B before a 
method blank and any sample 
may be analyzed. 
In this case, the new 12 hr 
clock and Analytical 
Sequence 2 begins with the 
injection of the new DFTPP 
tune. 

The requirement of starting 
the new 12 hour clock for 
Analytical Sequence 2 with a 
new DFTPP tune is waived if 
CCV B meets opening CCV 
criteria. If CCV C meets 
opening CCV criteria, a 
method blank and subsequent 
samples may be analyzed 
immediately after CCV B. 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

If more than 12 hrs have 
elapsed since the most 
recent initial calibra
tion or closing ccv 

• DFTPP tunes meet instrument 
criteria. 

• CCV A meets opening ccv 

CCV B does not meet opening 
CCV criteria, therefore a 
new DFTPP tune must be 
performed, immediately followed 
by CCV B before a method blank 
and any samples may be 
analyzed. In this case, the new OR • CCV B meets closing CCV 

criteria (but does not meet 12 hr clock and 
If the most recent 
closing CCV was not or 
could not be used as an 
opening CCV 

CCV criteria) . 

• CCV C meets opening CCV 
Criteria. 

• CCV D meets both opening and 

Sequence 2 with the 
injection of the new DFTPP 
tune. 
The requirement of starting the 
new 12 hr clock for Analytical 
Sequence 3 with a new DFTPP 
tune is waived if CCV D meets 
opening CCV criteria. If CCV D 
meets opening criteria, a 
method blank and subsequent 
samples may be analyzed after 
CCV B. 

CCV criteria. 

7.4 Have the ion abundances been normalized to m/z 198? 

NOTE: All ion abundance ratios must be normalized to m/z 198, the nominal 
base peak, even though the ion abundance of m/z 442 may be up to 100% 
that of m/z 198. 

ACTION: If mass assignment is in error, 
unusable (R). 

fy all associated data as 

7.5 Have the ion abundance criteria been met for each 
instrument used? 

ACTION: If ion abundance criteria are not met, professional 
Judgement to determine to what extent the data may be utilized. 

NOTE: Guidelines to aid in the of judgment in 
evaluating ion abundance criteria are discussed below: 

a. Some of the most critical factors in the DFTPP criteria are the non-instrument 
specific requirements that are also not unduly affected by the location of the 
spectrum on the chromatographic The m/z ratios for 198/199 and 442/443 
are critical. These ratios are based on the natural abundance of carbon 12 and 
carbon 13 and should always be met. Similarly, the relative abundance of m/z 
68, 70, 197, and 441 indicate the condition of the instrument and the 
suitability of the resolution ustment. Note that all of the foregoing 
abundance relate to adjacent relatively insensitive to 
differences in instrument of the spectrum on the chromato-
graphic profile. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

b. For the ions at m/z 51, 127, and 275, the actual relative abundance is not as 
critical. For instance, if m/z 275 has 80.0% relative abundance (criteria 
10.0-60.0%) and other criteria are met, the deficiency is minor. 

c. The relative abundance of m/z 365 is an indicator of suitable instrument zero 
adjustment. If relative abundance for m/z 365 is zero, minimum detection limits 
may be affected. On the other if m/z 365 is , but < 0.75% minimum 
abundance criteria, the deficiency is not as serious. 

7.6 

7.7 

ACTION: 

7.8 

ACTION: 

Are there any transcription/calculation errors between 
mass lists and Form Vs? (Check at least two values but if 
errors are found, check more.) 

Is the number of significant for the reported 
relative abundances consistent with the number in 
the ion abundance criteria column on Form V ? 

If large errors exist, take action as 
above. 

Is the 
acceptable? 

of the mass calibration compound 

in section 3.1 

Use judgement to determine whether associated data 
should be accepted, qualified, or ected. 

L 

Note: The requirement to analyze the instrument performance check solution is 
optional when of Polynuclear (PAHs)/pentachlorophenol is 

to be performed by the Selected Ion Monitoring (SIM) technique. 

8.0 Target Compound List (TCL) Analytes (Form I) 

8.1 Are the Organic Analysis Data Sheets (Form I) present with 
header information on each page, for each of the following: 

a. Samples and/or fractions as 

b. Regional Control/MS/MSD samples? 

c. Blanks (method, field, etc)? 

8.2 Are the SVOA Reconstructed Ion , the mass spectra for 
the identified compounds, and the data system printouts (Quant 
Reports) included in the sample package for each of the fOllO~9: 

a. Samples and/or fractions as appropriate? 1-1 

b. Regional Control/MS/MSD samples? 
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STANDARD OPERATING PROCEDURE 

USEPA Regi.on II Date: August 2007 
SOP HW-35/SVOA, Revi.si.on 1 Method: CLP/SOW, SOM01.2/Semi.volati.les 

ACTION: 

8.3 

ACTION: 

8.4 

ACTION: 

8.5 

8.6 

8.7 

ACTION: 

YES NO N/A 

I 

c. Blanks field, etc)? ~ 
If any data are missing, take action fied in 3.1 above. 

Is performance acceptable with respect to: 

Baseline 

Resolution? 

Peak 

Full-scale (attenuation)? 

Other: ------------------------? Ll 

Use 
data. 

judgement to determine the acceptability of the 

Are standard mass spectra of the identified 
SVOA compounds present for each 

If any mass are missing, take action as specified in 3.1 

Is 

above. If lab does not generate their own standard spectra, 
make note under the "Contract Problems/Non-Compliance" section 
of the Data Assessment. If spectra are unavailable reject "R" 
the results. 

the RRT of each reported compound within ± 0.06 RRT 
units of the standard RRT in the continuing calibration ~ verification or initial calibration standard? 

Are all ions present in the standard mass at a 
relative greater than 10% also in the 6 sample mass spectrum? 

Do sample and standard relative ion intensities agree to 
within ± 20% between standard and 

Use judgement to determine acceptability of data. 
If it is determined that incorrect identifications were made, 
all such data should be changed to not detected (U) at the 
calculated detection limit. In order to be positively 
identi the data must comply with the criteria listed in 
sections 8.4-8.7 above. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

ACTION: 

YES NO N/A 

When sample ·carry-over is suspected, use professional judgment 
to determine if instrument cross-contamination has affected 
positive compound identifications. 

9.0 Tentatively Identified Compounds (TIC) 

9.1 Are all Tentatively Identified Compound Forms (Form I 
SVOA-TIC) present? Do listed TICs include scan number or 
retention time, as well as the estimated "J" and/or "IN" 
qualifier? 

9.2 Are the mass spectra for the tentatively identified compounds and 
associated "best match" spectra included in the sample package for 

ACTION: 

ACTION: 

9.3 

ACTION: 

9.4 

9.5 

ACTION: 

each of the following: 

a. Samples and/or fractions as appropriate? 

b. Blanks? 

If any TIC dat~ are missing, take action specified in 3.1 above. 

Verify "IN" qualifier is present for all chemically named TICs 
having a percent match of greater than or equal 85%. TICs 
labeled "unknown" are qualified with a "J" qualifier. 

Are any target compounds (from any fraction) listed as 
TICs? (Example: 1,2-dimethylbenzene is xylene - a VOA 
target analyte - and should not be reported as a TIC.) 

Flag with "R" only target compound detected in another fraction. 
(except blank contamination - see blank table in sec 6.3 above) 

Are major ions present in the reference mass spectrum with 
a relative intensity greater than 10% also present in the 
sample spectrum? 

Do TICs and "best match" reference spectra relative ion 

intensities agree within ± 20%? 

Use professional judgement to determine the acceptability of TIC 
identifications. If it is determined that an incorrect iden
tification was made, change its identification to "unknown" or 
to some less specific identification (example: "C3 substituted 
benzene") as appropriate. 

Action: When a compound is not found in any blank, but is detected in a sample 
and is a suspected artifact of a common laboratory contaminant, solvent 
preservatives or Aldo condensation, the result should be qualified as 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

unusable (R). (i.e., common lab contaminants such as CO2 (m/e 44), 
Siloxanes (m/e 73), diethyl 
< 100 ug/L. Aldol condensation : 4-hydroxy-4 
4-methyl-2-penten-2-one, and 5,5-dimethyl-2(H)-furanone. Solvent 
preservatives cyclohexene, and related by-products: cyclohexanone, 

cyclohexenone, cyclohexanol, , chlorocyclohexene, and 
chlorocyclohexanol.) . 

10.0 Compound Quantitation and Reported Detection Limits 

10.1 

10.2 

ACTION: 

ACTION: 

10.3 

Are there any transcription/calculation errors in Form I 
results? (Check at least two values. Verify 
that the correct internal standards, quantitation ions, 
and RRFs were used to calculate Form I results.) 

Are the CRQLs adjusted to reflect dilutions? 

If errors are large, take action as specified in section 3.1 
above. 

When a sample is at more than one dilution, the lowest 
CRQLs are used (unless a QC exceedance dictates the use of the 
higher CRQLs data from the diluted sample). Replace 
concentrations that exceed the calibration range in the 
analysis by crossing out the "E" and its corresponding value on 
the original Form I and the data from the diluted 
sample. Specify which Form I is to be used, then draw a red "X" 
across the entire page of all Form I's not to be 
any in the data summary 

For non-aqueous samples, were the percent moisture < 70%? 

Action: If the % moisture> 70.0% and < 90.0%, qualify detects 
as "J" and non-detects as approximated "UJ" If the % 
Moisture ~ 90%, detects as "J" and non-detects as "R" 

11.0 Standards Data (GC/MS) 

11.1 

ACTION: 

Are the reconstructed ion chromatograms, and data system 
printouts (quant. ) for each initial and 
continuing calibration? 

If any calibration standard data are missing, take action 
specified in section 3.1 above. 

12.0 GC/MS Initial Calibration (Form VI) 

12.1 Are the Initial Calibration Forms (Form VI SVOA) 
and complete for the semivolatile target compounds 
seven listed below) at concentrations of 5, 10, 20, 40, 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO 

and 80 ~g/Q and 4~point calibration at 10, 20, 40, and 80 
ug/L for 2,4-dinitrophenol, pentachlorophenol, 2- r 

nitroaniline, 3-nitroaniline, 4-nitroaniline, 4- ~ 
nitrophenol and 4,6-dinitro-2-methylphenol? 

Note: If by Selected Ion (SIM) is requested for 
PAHs/pentachlorophenols, calibration 
0.40, 0.80 and 1.0 ng/uL for each 
associated DMCs. Pentachlorophenol 
calibration at 0.20, 0.40, 0.80 and 

standards are analyzed at 0.10, 0.20, 
compound of interest and the 

will require only a initial 
1.0 ng/uL. 

ACTION: If any Initial Calibration forms are missing, take action as 
in section 3.1 above. 

12.2 Are the relative standard deviation (RSD) stable for 
SVOA's over the concentration range of the calibration 
(i.e., %RSD ~ 20%, and ~ 40% for poor performers (see 
table below)? 

ACTION: Circle all outliers in red. 

NOTE: The twenty two (25) poor compounds and associated DMCs are 
listed below. The relative response factor (RRF) for these compounds must 
be than or equal to 0.010. The RRF for all other BNA target 
compounds must be ~ 0.050. 

Semivolatile Compounds Exhibiting Poor Response 

Semivolatile Compounds 

2,2'-Oxybis(1-chloropropane) Benzaldehyde 

4-Chloroaniline 4-Nitroaniline 

Hexachlorobutadiene 4,6-Dinitro-2-methylphenol 

Hexachlorocyclopentadiene N-Nitrosodiphenylamine 

2-Nitroaniline 3,3'Dichlorobenzidine 

3-Nitroaniline 1, 1 'Biphenyl 

2,4-Dinitrophenol Dimethylphthalate 

4-Nitrophenol Diethylphthalate 

Acetophenone 1,2,4,5-Tetrachlorobenzene 

Caprolactam Carbazole 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

Atrazine Butylbenzylphthalate 

Di-n-butylphthalate Di-n-octylphthalate 

Bis-2(ethylhexyl)phthalate 

NOTE: Analytes previously qualified "Un for blank contamination 
treated as "hits" when qualifying for initial calibration 

(PO~) 
are still 
cri teria. (tjuA) 

12.3 Are any RRFs < 0.050 « 0.010 for poor performers)? L~ 
ACTION: 

ACTION: 

Circle all outliers in red. 

Use the following table to qualify for detects and non-detect 
compounds. 

Initial Calibration Actions for Semivolatile Analyses 

Action 

/ 

Criteria for Semivolatile Analysis Detected Non-Detected 

RRF < 0.010 
RRF < 0.050 

RRF ~ 0.010 
RRF ~ 0.050 

%RSD ~ 40.0% 
%RSD ~ 20.0% 

%RSD > 40.0% 
%RSD > 20.0% 

ACTION: 

12.4 

ACTION: 

ACTION: 

Associated Associated 
Compounds Compounds 

(compounds exhibiting poor response) J R 
(all other target compounds) 

(compounds exhibiting poor response) No qualification 
(all other target compounds) 

(compounds exhibiting poor response) No qualification 
(all other target compounds) 

(compounds exhibiting poor response) J 
(all other target compounds) 

Document in the Data Assessment Report the analytes 
that fail %RSD and/or RRF criteria. 

Are there any transcription/calculation errors in 
the reporting of RRFs, RRFs or %RSD values? (Check at 
least 2 values, but if errors are found, check more.) 

Circle errors in red. 

No 

If errors are large, contact the TOPO to obtain an 
explanation/resubmittal from the lab, document in the Data 
Assessment under Contract Problems/Non-Compliance. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II .Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

13.0 GC/MS Continuing Calibration Verification (CCV) (Form VII) 

13.1 

13.2 

ACTION: 

13.3 

ACTION: 

13.4 

Are the Continuing Calibration Forms (Form VII SVOA) 
and complete for the semivolatile fraction? 

Did the 12 hour clock begin with either the injection of 
DFTPP or in cases where a closing CCV can be used as an 
opening CCV for each instrument? 

If any forms are missing or no continuing calibration standard 
has been within twelve hours of every analysis, 
ask the TOPO to obtain explanation/resubmittal from the 
laboratory. If continuing calibration data are 

all associated data as unusable (R). 

Do any semivolatile have a % Difference 
(% D) between the initial and CCV RRF 
± 40% for the poor performers (see table/page 22) or 
± 25% for the compounds? 

Circle all outliers in red. 

Do any semivolatile compounds have a RRF < 0.05 or < 0.01 
for the poor ? 

ACTION: Circle all outliers in red. 

Note: Verify that the CCV was run at the required frequency (an and 
closing CCV must be run within 12-hour period) and the CCV was compared to 
the correct initial calibration,. If the mid-point standard from the initial 
calibration is used as an opening CCV, verify that the result (RRF) of the 
mid-point standard was compared to the average RRF from the correct initial 
calibration. 

Note: The CCV used to bracket the end of a 12-hour analytical sequence may 
be used as the opening CCV for the new 12-hour analyical sequence, provided 
that all the technical acceptance criteria are met for an opening CCV (see 
table below). If the closing CCV does not meet the technical acceptance 
criteria for an CCV, then a DFTPP tune followed by an opening CCV is 

and the next 12-hour time period begins with the DFTPP tune. 

Action: Use the following table to qualify data based on the technical 
acceptance criteria for the opening CCV and closing CCV. 

Continuing Calibration Verification (CCV) Actions for Low/Medium Semivolatiles Analyses 

Action 
Criteria for Criteria for 

Opening CCV Closing CCV Detected Non-Detected 
Associated Associated 
Compounds Compounds 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

RRF < 0.010 (poor responders) RRF < 0.010 (for all 
RRF < 0.050 (for all other compounds) target compounds) J R 

RRF > 0.010 (poor responders) RRF 2: 0.010 (for all 
RRF 2: 0.050 (all other target compounds) target compounds) No Action 

%0 > 40.0 or < -40.0 (poor responders) %0 > 50.0 or < -50.0 
%0 > 25.0 or < -25.0 (all other (for all target J UJ 
volatile target compounds) compounds) 

%0 ~ 40.0 or 2: -40.0 (poor responders) %0 ~ 50.0 or 2: -50.0 
%0 ~ 25.0 or 2: -25.0 (all other (for all target No Action 
target compounds) compounds) 

Opening CCV not performed at required Closing CCV not 
frequency * performed at R 

required frequency * 

* The 12-hour clock begins with either the injection of DFTPP or in cases where a 
closing CCV can be used as an opening CCV, the 12-hour clock begins with the injection 
of the opening CCV. 

ACTION: 

13.5 

Document in the Data Assessment under Contract Problems/Non
Compliance if more than two of the required analytes failed the 
above acceptance criteria. 

Are there any transcription/calculation errors for the 
reporting of RRFs, or %0 between initial RRFs and 
continuing RRFs? (Check at least two values but if 
errors are found, check more.) 

ACTION: Circle errors with red pencil. 

ACTION: If errors are large, notify the TOPO to obtain 
explanation/resubmittals from the lab. Document errors in the 
Contract Problems/Non-Compliance section of the Data Assessment. 

J 

Note: All DMCs must meet RRF 2: 0.010. No qualification of the data is necessary 
on the DMCs RRF and %RSD/%Diff data alone. However, use professional 
judgment to evaluate the DMC and %RSD/% Diff data in conjunction with the 
DMC recoveries to determine the need of qualification of the data. 

14.0 Internal Standard (Form VIII) 

14.1 Were the internal standard area counts for every sample 
and blank within the range of 50.0% and 200.0% of its 
response from the associated 12-hour calibration (opening 
CCV or mid-point initial calibration standard? 

If no, were affected samples reanalyzed? 

ACTION: 1. Circle all outliers with red pencil. 

14.2 Are the retention times of the internal standards in 
sample or blanks within ± 30 seconds from the RT of the 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

internal standard in the 12-hour associated calibration 
standard (opening CCV or mid-point standard from initial ~ 
calibration)? 

Action: Use the following table to qualify the data 

INTERNAL STANDARDS ACTIONS FOR LOW/MEDIUM SEMIVOLATILES 

ACTION 

Criteria Detected Non-detected 
Associated Associated 

Compounds * Compounds * 

Area counts 2: 50% and .::;. 200% of 12-hour standard (opening No Action required 
CCV or mid-point standard from initial calibration) 

Area counts < 50% of 12-hour standard (opening CCV or J R 
mid-point standard from initial calibration) 

Area counts > 200% of 12-hour standard J No 
(Opening CCV or mid-point standard from initial calibration) Action 

RT difference > 30.0 seconds between samples and 12-hour 
standard (Opening CCV or mid-point standard from initial R 
calibration) 

RT difference .::;. 30.0 seconds between samples and 12-hour 
standard (Opening CCV or mid-point standard from initial No Action required 
calibration) 

* For semivolatile compounds associated to each internal standard, see Table 2-
Semivolatile standards corresponding Target and Deuterated Monitoring Compounds for 
Quantitation in SOMOl.l, Exhibit 0, available at: 

Http://www.epa.gov/superfund/programs/clp/soml.htm 

Examine the chromatographic profile for that sample to determine if any false 
positives or negatives exist. For shifts of a large magnitude, the reviewer may 
consider partial or total rejection of the data for that sample fraction. Detects 
should not need to be qualified as unusable "R" if the mass spectral are met. 

NOTE: Contract Requirements: The SOM (section 11.4.4 page D-50/SVOA 
Low/Medium states that any sample which fails the acceptance criteria 
for internal standard response must be reanalyzed. 

ACTION: Document in the Data Assessment under Contract Problems/Non
Compliance any sample(s) which failed the above IS acceptance 
criteria. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

15.0 Field Duplicates 

15.1 

ACTION: 

ACTION: 

Were any field duplicates submitted for Low Concentration 
SVOA analysis? 

Compare the reported results for field duplicates and calculate 
the relative percent difference. 

Any gross variation between duplicate results must be addressed 
in the reviewer narrative. If large differences exist, contact 
the TOPO to confirm identification of field duplicates with the 
sampler. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Definitions 

CCS - contract compliance 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

CLASS - Contract Laboratory Analytical Services Support 
CLP - Contract Laboratory Program 
CRQL - Contract Required Quantitation Limit 
DFTPP - decafluorotriphenylphosphine 
GC/MS - gas chromatography/mass 
kg - kilogram 
pg - microgram 
Q - liter 
mQ - milliliter 
QC - quality control 
RAS - Routine Analytical Services 
RIC - reconstructed ion chromatogram 
RPD - relative percent difference 
RRF - relative response factor 
RRF - average relative response factor (from initial 

calibration) 
RRT - relative retention time 
RSD - relative standard deviation 
RT - retention time 
RSCC - Sample Control Center 
SDG - delivery group 
SOP - standard operating procedure 
SOW - Statement of Work 
SVOA - semivolatile organic acid 
TCL - Compound List 
TCLP - Characteristics Leachate Procedure 
TIC - identified 
TPO - technical project officer 
VTSR - validated time of 
TOPO - Task Order Project Officer 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 
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January 2005 

29 



CHAIN OF CUSTODY 
(Please refer to Volatile Organic Report for COCs) 



SUPPORT DOCUMENTATION 



01 
02 
03 

04 
\1-05 

,,~\ 06 

07 
08 

·ft '1 1)9 

10 

~~ .....-11 
12 

¥ 1" 13 
14 

~) ,IS 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 

26 

27 
28 

29 
30 

2J - FORM II SV-3 
SOIL SEMIVOLATILE DEUTERATED MONITORING COMPOUND RECOVERY 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Level: (LOW/MED) LOW 

! EPA SDMC1 SDMC2 SOMC3 SDMC4 
SAMPLE NO. (PHL) # (BCE) # (2CP) # (4MP) 

SBLKJA 61 74 59 

• VWAE-SB20-16 62 71 66 
i VWAE-SB20-20 61 71 65 
VWAE-SB20P-l iiE 55 56 
VWAE-SB21-09 \0 73 60 

\1 59 VWAE-SB21-16 64 52 
VWAE-SB21-16 46 59 47 
VWAE-SB21-18 46 52 46 

VWAE-SB21-29 '?,o 47 48 47 
VWAE-SB21-29 55 49 56 

VWAE-SB21-34 3~ 54 61 55 
VWAE-SB21-34 48 51 50 
VWAE-SB21-36 '3~ 55 62 56 
VWAE-SB21-36 38 41 39 

~-SB21P-O 1,0 59 75 58 

VWAE-SB21P-0 
VWAE-SS20-04 

i VWAE-SS20-28 
VWAE-SS21-05 
VWAE-SS21-05 
VWAE-SS21-05 

SDMC1 
SDMC2 
SDMC3 
SDMC4 
SDMC5 
SDMC6 
SDMC7 
SDMC8 

(PHL) 
(BCE) 
(2CP) 
(4MP) 
(NBZ) 
(2NP) 
(DCP) 
(4CA) 

48 59 50 
59 67 6 

63 75 68 
61 71 57 
61 66 55 I 

62 73 60 

Phenol-d5 
Bis (2-chloroethyl) ether-d8 
2-Chlorophenol-d4 
4-Methylphenol-d8 
Nitrobenzene-dS 
2-Nitrophenol-d4 
2 / 4-Dichlorophenol-d3 
4-Chloroaniline-d4 

50 
44 

43 
36 
41 

4 
18 
27 
20 
29 
41 
35 

44 
30 
25 
21 
49 
40 
47 
54 
56 

# Column to be used to flag recovery values 

# 

* Value outside of contract required QC limits 
D DMC diluted out 

Page .!. of .!. 

----

SDMC5 
(NBZ) # 

53 
63 
63 
52 
63 
72 
66 
74 

61 
65 
60 
56 
60 
44 

68 
59 

61 
67 
57 
53 
58 

SDMC6 SDMC7 
(2NP) # (DCPl 

51 
61 
61 
53 
60 
56 
47 
49 
50 
61 
57 
50 
57 
41 
60 
46 
60 
68 
55 
52 
57 

LIMITS 

(17-103) 
(12-98) 

(13-101) 
(8-100 ) 

(16-103) 
(16-104) 
(23-104) 
(1-145) 

48 
58 
56 
50 
55 
48 
40 
49 
44 
54 
52 
47 
54 
39 
49 
42 
56 

58 
53 
52 
57 

# 

( 

SDMC8 
(4CA) # 

27 
30 

31 ~> 
~.~1 ... _,", j" 

~ o * )1 '-.. 0,./'* 

:!l K_:,7""'tr 
{ _ 7 
C?: 
\J.,.-.o. p 

\ '0"--* 
, .. ,,'iY Q:.~ 

( Jf.' '* "Y 
-"" 0 D"') 

-""":Z'S' ~-. 

26 
17 
25 
31 
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(J I~) 

( 3/ p..) 

(1/e) 
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2K - FORM II SV-4 
SOIL SEMIVOLATILE DEUTERATED MONITORING COMPOUND RECOVERY 

Lab Name: COMPUCHEM Contract: N26470-08-0-1000 

Lab Code: LIBRTY Case 0807038 Mod. Ref No.: SOG No.: 0807038 

Level: (LOW/MED) LOW 

EPA SOMC9 SOMC10 SDMCll SDMC12 SDMC13 
SAMPLE NO. (DMP} # (ACYl # (4NP) # (FLR) # (NMP) 

SBLKJA 62 57 63 61 62 
VWAE-SB20-1E 71 64 68 67 R: VWAE-SB20-2C 67 67 

VWAE-SB20P-l 55 57 58 59 =H I VWAE-SB21-0<; 67 Usa 
VWAE-SB21-1~ 62 56 41 52 
VWAE-SB21-1€ 57 53 36 58 
VWAE-SB21-1E 61 62 84 64 
VWAE-SB21-2 C 59 55 69 58 
VWAE-SB21-2( 62 59 58 66 
VWAE-SB21-3.; 65 61 64 66 
VWAE-SB21-3~ 58 55 43 60 
VWAE-SB21-3E =A 60 69 68 
VWAE-SB21-3E 42 41 48 

VWAE-SB21P-( 
VWAE-SB21P-C 
VWAE-SS20-04 
VWAE-SS20-2E 

, VWAE-SS21-0: 
VWAE-SS21-0~ 

VWAE-SS21-0~ 

SDMC9 
SOMCIO 
SOMC11 
SDMC12 
SDMC13 
SDMC14 
SDMC15 
SOMC16 

(OMP) 
(ACYl 
(4NP) 
(FLR) 
(NMP) 
(ANC) 
(PYR) 
(BAP) 

65 
55 
69 

73 
65 

65 
69 

! 61 67 .... _ 66 

53 /,-",'''' 0 D 'i 59 

<:"6'",F* 61 

68 65 
56 62 
59 68 

63 71 

Dimethylphthalate-d6 
Acenaphthylene-d8 
4-Nitrophenol-d4 

65 
66 
69 

Fluorene-dIG 
4,6-Dinitro-2-methy1phenol-d2 
Anthracene-dIG 
Pyrene-dlG 
Benzo(a)pyrene-d12 

# Column to be used to flag recovery values 
* Value outside of contract required QC limits 
D DMC diluted out 

Page 1 of 1 

39 

49 
45 
56 

5B 

48 

61 
38 

61 
39 

62 
65 
58 

62 
66 

# 

----

SOMC14 
(ANC) 

65 
70 
70 
59 
65 
43 
66 

80 
52 
62 

65 
63 
67 
52 
60 
61 
69 

67 
62 
67 
70 

SDMC15 SDMC16 
# (PYR) # (BAP) 

79 67 
77 77 
77 76 

67 66 
74 74 

58 
69 

68 67 
62 59 
77 72 

58 64 

",.76 """'" 75 

~. 49 D ) 51 
"." .. :~ 76, .. "",-,~ 1/ 59 

56 
75 
78 
73 
80 
80 

QC LIMITS 

(43-111) 
(20-97) 

(16-166) 
(40-108) 
(1-121) 
(22-98) 

(51-120) 
(43-111) 

58 

74 

78 

68 
76 
79 

TOT 
# OUT 

0 

0 
0 

0 

1 

1 
0 
0 
1 
0 

1 

0 

1 

0 
1 
0 

0 
0 

a 
0 
0 

r 

aC/1l;/) 

c!i!tI-!fd 04+ 
te j lA. I f'e:t. 

SOM01.2 (8/2007) 
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LOWIMEDIUM CONCENTRATION VOLATILE ORGANIC COMPOUNDS 
USEP A Region II - Level IV Review 

Site: Vieques Island, CTO-OO 10 SDG #: 0807038 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 21, 2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver 

EDSID Client Sample ID Laboratory Sample ID Matrix 
1 VW AE-SS21-0506 0807038-01 Soil 

IMS VW AE-SS21-0506MS 0807038-01MS Soil 
IMSD VW AE-SS21-0506MSD 0807038-01 MSD Soil 

2 VW AE-SB21-091 0 0807038-02 Soil 
3 VWAE-SB2IP-0910 0807038-03 Soil 
4 VW AE-SB21-1618 0807038-04 Soil 
5 VW AE-SB21-1820 0807038-05 Soil 
6 VWAE-SB21-2930 0807038-06 Soil 

6RE VWAE-SB21-2930RE 0807038-06RE Soil 
7 VWAE-SB21-3436 0807038-13 Soil 
8 VWAE-SB21-3638 0807038-14 Soil 
9 VW AE-SS20-0406 0807038-16 Soil 
10 VW AE-SB20-1618 0807038-17 Soil 
11 VW AE-SB20P-1618 0807038-18 Soil 
12 VW AE-SB20-2022 0807038-19 Soil 
13 VW AE-SB20-2830 0807038-20 Soil 
14 VW AE-SB20-3234 0807038-21 Soil 

The USEPA Region II SOP HW-33, Revision 1, August 2007: USEPA CLP Statement of Work 
for Organic Analysis of Low/Medium Concentration of Volatile Organic Compounds SOMO 1.2 
Data Validation and professional judgement were used in evaluating the data in this summary 
report. 

Sample ConditionslProblems - The Traffic Reports/Chain-of-Custody Records, Sampling Report 
andlor Laboratory Case Narrative did not indicate any problems with sample receipt, condition of 
samples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were analyzed within 14 days for soil samples. 

Surrogates - All samples exhibited acceptable surrogate recoveries except the following. 

1 156 Jamestown Road, Suite A • Williamsburg, Virginia 23185 • Telephone: 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 



Sample ID Surrogate %R Qualifier 
9 1,2-Dichloroethane-d4 76% JIUJ - All associated compounds 
10 Benzene-d6 79% JIUJ - All associated compounds 

MS/MSD - The MS/MSD sample exhibited acceptable %R and RPD values. 

Laboratory Control Sample - The LCS samples exhibited acceptable %R values. 

Method Blank - The method blanks exhibited the following contamination. 

Blank ID Compound Conc. Qualifier Affected Samples 
uglkg 

VBLKLA Methylene chloride 2.l U 1,9 
Cyclohexane 0.38 None AllND 

VBLKEO Methylene chloride 0.82 U 10-14 
1,3-Dichlorobenzene 0.36 None AllND 
1,4-Dichlorobenzene 0.45 None AllND 

1,2,4-Trichlorobenzene 0.72 U 10 
VBLKOF Methylene chloride 100 None All associated ND 

1,2,4-Trichlorobenzene 19 None All associated ND 
1,2,3-Trichlorobenzene 23 None All associated ND 

VBLKOE Methylene chloride 160 None All. associated ND 
1,2,4-Trichlorobenzene 33 None All associated ND 
1,2,3-Trichlorobenzene 38 None All associated ND 

HOLDING BLANK Methylene chloride 0.94 None All ND or already qualified 

Trip, Field, Equipment Blank - Field QC results are summarized below. 

Blank ID Compound 

VW AE-TBO 1-071608 None - ND 
VWAE-EBOI-071708 Acetone 

Methylene chloride 
Chloroform 

4-Methyl-2-pentanone 
Toluene 

VW AE-TBO 1-071708 None-ND 
VW AE-TBO 1-071808 None - ND 
VWAE-EB01-071808 Acetone 

4-Methyl-2-pentanone 
VWAE-EB02-071708 Acetone 

Methylene chloride 
4-Methyl-2-pentanone 

Toluene 

Environmental Data Services, Inc. 
October 21, 2008 

Conc. 
ug/L 

-
58 
14 
41 
3.l 

0.71 

-
-

49 
2.8 
50 
12 
2.5 

0.54 

2 

Qualifier 

-
U 

None 
None 
None 
None 

-
-
U 

None 
U 

None 
None 
None 

Affected Samples 

-
1-6 

All ND or already qualified 
All ND or <CRDL 
All ND or <CRDL 
All ND or <CRDL 

-
-

13,14 
AllND 

7 
AllND 
AllND 
AllND 

Vieques Island, eTG-0010 
SDG #: 0807038 - Volatiles 



GC/MS Instrument Performance Check - All of the BFB tunes in the initial and continuing 
calibrations met the percent relative abundance criteria. 

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Tentatively Identified Compounds (TIC) - All TICs were correctly qualified on the Form Is by 
the laboratory. 

Compound Ouantitation and Reported Detection Limits - Several samples exhibited high 
concentrations of target compounds and were flagged (E) by the laboratory. The laboratory 
diluted and reanalyzed these samples. The reviewer replaced the original results with the dilution 
results. The original Form Is should be used for reporting purposes. 

GC/MS Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF 
values. 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values. 

Internal Standard (IS) Area Performance - All internal standards met response and retention time 
(RT) criteria. 

Field Duplicates - Field duplicate results are summarized below. 

Compound VWAE-SB21-0910 
ug/kg 

Methylcyc10hexane 480 
Ethylbenzene 2300 
m,p-Xylene 150 

Isopropylbenzene 970 
1,2-Dichlorobenzene 90 

Compound VW AE-SB20-1618 
uglkg 

None ND 

Environmental Data Services, Inc. 
October 21, 2008 

VWAE-SB21P-0910 
uglkg 
580 

2200 
150 
830 

240U 

VWAE-SB20P-1618 
uglkg 
ND 

3 

RPD 

19% 
4% 
0% 
16% 
NC 

RPD 

-

Qualifier 

None 
None 
None 
None 
None 

Qualifier 

-

Vieques Island, eTO-OO 10 
SDO #: 0807038 - Volatiles 



ANNOTATED FORM Is 



1A - FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SS21-0506 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-01 

Sample wt/vol: 6.14 (g/mL) g Lab File ID: 0807038-01R73.d 
----

Level: (TRACE/LOW/MED) LOW Date Received: 07/17/2008 

% Moisture: not dec. 11.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

75-71-8 Dichlorodifluoromethane 4.6 U 

74-87-3 Chloromethane 4.6 U 

75-01-4 Vinyl chloride 4.6 U 

74-83-9 Bromomethane 4.6 U 

75-00-3 Chloroethane 4.6 U 

75-69-4 Trichlorofluoromethane 4.6 U 

75-35-4 1,1-Dichloroethene 4.6 U 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 4.6 U 

67-64-1 Acetone 10 

75-15-0 Carbon disulfide 4.6 U 

79-20-9 Methyl acetate 4.6 U 

75-09-2 Methylene chloride L/.b ~ "'*'-
156-60-5 trans-1,2-Dichloroethene 4.6 U 

1634-04-4 Methyl tert-butyl ether 4.6 U 

75-34-3 1,1-Dichloroethane 4.6 U 

156-59-2 cis-1,2-Dichloroethene 4.6 U 

78-93-3 2-Butanone 9.1 U 

74-97-5 Bromochloromethane 4.6 U 

67-66-3 Chloroform 4.6 U 

71-55-6 1, 1, 1-Trichloroethane 4.6 U 

110-82-7 Cyclohexane 4.6 U 

56-23-5 Carbon tetrachloride 4.6 U 

71-43-2 Benzene 4.6 U 

107-06-2 1,2-Dichloroethane 4.6 U 

123-91-1 1,4-Dioxane 91 U 
Report 1,4-Dloxane for Low-Medlum VOA analysls only 

SOM01.2 (8/2007) 



1B - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-01 

Sample wt/vol: 6.14 (g/mL) 9 Lab File ID: 0807038-01R73.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/17/2008 

% Moisture: not dec. 11.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------------

Purge Volume: 10.0 (mLl 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

I 79-01-6 Trichloroethene 4.6 U 
108-87-2 MethylcyrlnhF'xrlne 16 
78-87-5 1,2 ·Dichlol..upLuPd.lll::! 4.6 U 
75-27-4 Bromodichloromethane 4.6 U 

10061 01 5 cis 1,3 ·Dichlo.L Ie 4.6 U 
108-10-1 4-Methyl-2-pentanone 9.1 U 

108-88-3 Toluene 4.6 U 
10061-02-6 trans-1,3 ·Dichlo.Lu,!!.LuPI::!HI::! 4.6 U 
79-00-5 l,l,2-Trichloroethane 4.6 U 

127-18-4 Tetrachloroethene 4.6 U 

591-78-6 2-Hexanone 9.1 U 
124-48-1 Dibromochloromethane 4.6 U 
106-93-4 1,2-Dibromoethane 4.6 U 
108-90-7 Chlorobenzene 4.6 U 
100-41-4 Ethylbenzene 4.6 U 
95-47-6 o-Xylene 4.6 U 
179601-23-1 m,p-Xylene 4.6 U 

100-42-5 Styrene 4.6 U 

75-25-2 Bromoform 4.6 U 
98-82-8 Isopropylbenzene 4.6 U 

79-34-5 l,l,2,2-Tetrachloroethane 4.6 U 

541-73-1 l,3-Dichlorobenzene 4.6 U 

106-46-7 l,4-Dichlorobenzene 4.6 U 

95-50-1 1,2-Dichlorobenzene 4.6 U 
96-12-8 1,2-Dibromo-3-ch1oropropane 4.6 U 
120-82-1 l,2,4-Trichlorobenzene 4.6 U 
87-61-6 1, 2, 3-Trichlorobenzene 4.6 U 

SOM01.2 (8/2007) 



Lab Name: 

1J FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 1D: 0807038-01 

Sample wt/vol: 6.14 (g/mL) g Lab File ID: 0807038-01R73.d 

Level: (TRACE or LOW/MED) LOW Date Received: 07/17/2008 

% Moisture: not dec. 11.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (nun) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

-------------------
CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME 

UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

141-93-5 Benzene, 1,3 -diethyl 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 
UNKNOWN 

E9667961 Total Alkanes 
1EPA-designated Registry Number. 

Purge Volume: 

RT 

10.02 
10.97 
11.06 
11.34 
11.44 
11.55 
12.14 
12.33 
12.61 
12.66 
12.92 
13.15 
13.20 
13.48 
13.93 
14.70 
14.77 
14.93 
15.26 
15.54 
15.61 

N/A 

10.0 (mL) 

EST. CONC. Q 

68 J 

43 I J 
83 J 

73 J 

61 u 

36 J 

81 J 

38 J 

49 J 

54 J 

86 J 

55 J 

48 J 

62 J 

47 IN 

80 I u 
37 J 

68 

~ 39 
59 
36 J 

SOMOl.2 (8/2007) 



1A FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-0910 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038":'02 

Sample wt/vol: 6.58 (g/mL) g Lab File ID: 0807038-0291.d 

Level: (TRACE/LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 11.0 Date Analyzed: 07/24/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

~ 
Dichlorodifluoromethane 240 U 

Chloromethane 240 U 

Vinyl chloride 240 U 

74-83-9 Bromomethane 240 U 

75-00-3 Chloroethane 240 U 

75-69-4 Trich1orofluoromethane 240 U 

75-35-4 1,1-Dichloroethene 240 U 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 240 U 

i 67-64-1 Acetone 4qD "9T&- r 
75-15-0 Carbon disulfide 240 U 

79-20-9 Methyl acetate 240 U 

75-09-2 Methylene chloride 240 U 

156-60-5 trans-1,2-Dichloroethene 240 U 

1634-04-4 Methyl tert-butyl ether 240 U 

~'l-DiChloroethane 240 U 

1 ichloroethene 240 U 

~n e 490 U 

romochloromethane 240 U 

67-66-3 Chloroform 240 U 

71-55-6 1,1,1-Trichloroethane 240 U 

110-82-7 Cyclohexane 240 U 

56-23-5 Carbon tetrachloride 240 U 

71-43-2 Benzene 240 U 

107-06-2 1,2-Dichloroethane 240 U 

123-91-1 1,4-Dioxane 4900 U 
Report 1,4-Dloxane for Low-Medlum VOA analysls only 

~ 
< jOtLA(08 

SOM01.2 (8/2007) 



IB - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-0910 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-02 

Sample wt/vol: 6.58 (g/mL) g Lab File ID: 0807038-0291.d 

Level: (TRACE/LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 11. 0 Date Analyzed: 07/24/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 
-----------------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

I 79-01-6 Trichloroethene 240 U 

108-87-2 Methylcyclohexane 480 

78-87-5 1,2-Dichloropropane 240 U 

75-27-4 Bromodichloromethane 240 U 

10061-01-5 cis-l,3-Dichloropropene 240 U 

108-10-1 4-Methyl-2-pentanone 490 U 

108-88-3 Toluene 240 U 

10061-02-6 trans-l,3-Dichloropropene 240 U 

79-00-5 1,1,2-Trichloroethane 240 U 

127-18-4 Tetrachloroethene 240 U 

591-78-6 2-Hexanone 490 U 

124-48-1 Dibromochloromethane 240 U 

106-93-4 1,2-Dibromoethane 240 U 

i 108-90-7 Chlorobenzene 240 U 

100-41-4 Ethylbenzene 2300 

179601-23-1 m,p-Xylene 150 J 

95-47-6 o-Xylene 240 U 

100-42-5 Styrene 240 U 

75-25-2 Bromoform 240 U 

98-82-8 e 970 

79-34-5 1,1,2,2-Tetrachloroethane 240 U 

541-73-1 1,3-Dichlorobenzene 240 U 

106-46-7 1,4-Dichlorobenzene 240 U 

95-50-1 1,2-Dichlorobenzene 90 J 

96-12-8 1,2-Dibromo-3-chloropropane 240 U 

120-82-1 1,2,4-Trichlorobenzene 240 U 

87-61-6 1, 2, 3-Trichlorobenzene 240 U 

SOM01. 2 (8/2007) 



IJ FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

VWAE-SB21-0910 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-02 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

Sample wt/vol: 6.58 (g/mL) 9 Lab File ID: 0807038-0291.d 

Level: (TRACE or LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 11. 0 Date Analyzed: 07/24/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 
-------------------

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 5.0 (mL) 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

98-82-8 Benzene, (l-methylethyl)- 12.86 2900 IN 

103-65-1 Benzene, propyl- 13.13 5600 IN 

611-14-3 Benzene, l-ethyl-2-methyl- 13.21 2900 IN 

i 95-63-6 Benzene, 1,2,4-trimethyl- 13.52 1900 IN 

135-98-8 Benzene, (1-methylpropyl)- 13.65 2500 IN \ 

526-73-8 Benzene, 1,2,3-trimethyl- $$ Hemim 13.85 7500 IN 

141-93-5 Benzene, 1,3-diethyl- ~ 13.94 4100 IN 

1074-55-1 Benzene, I-methyl-4-propyl- $$ 14.18 3600 IN 

UNKNOWN 14.23 3000 J 

Benzene, 1 methyl 2 (1 methylethyl 14.31 10000 IN 

UNKNOWN 14.41 3500 J 

768-49-0 Benzene, (2-methyl-l-propenyl)- 14.48 4100 IN 

99-87-6 Benzene, 1-methyl-4-(I-methylethyl 14.59 2900 IN 

488-23-3 Benzene, 1,2,3,4-tetramethyl- 14.65 6900 IN 

934-80-5 Benzene, 4-ethyl-l,2-dimethyl- 14.71 6100 IN 

UNKNOWN 14.82 1700 J 

UNKNOWN 14.87 2300 J 

UNKNOWN 14.93 2300 J 

UNKNOWN 14.99 5800 J 

UNKNOWN 15.05 2300 J 

934-74-7. Benzene, 1-ethyl-3,5-dimethyl- 15.11 5500 IN 

UNKNOWN 15.14 1900 J 

874-35-1 1H-Indene, 2,3-dihydro-5-methyl- $~ 15.16 6800 IN 

2050-24-0 Benzene, 1,3-diethyl-5-methyl- $$ r 15.42 11000 IN 

UNKNOWN 15.50 5400 J 

17059-48-2 1H-Indene, 2,3-dihydro-1,6-dimethy 15.60 4300 IN 

UNKNOWN 15.74 3400 J 

91-20-3 Naphthalene 15.87 4700 IN 

UNKNOWN 15.94 4600 J 

UNKNOWN 16.04 3100 J 
E9667961 Total Alkanes N/A 

1EPA-rl.::>Q;gn,q :ed Registry Number. 

SOMOl.2 (8/2007) 



lA FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21P-0910 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No. : 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-03 

Sample wt/vol: 6.53 (g/mL) g Lab File ID: 0807038-0391.d 

Level: (TRACE/LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 10.0 Date Analyzed: 07/24/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 
----------------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

75-71-8 I Dichlorodifluoromethane 240 U 

174-87-3 Chloromethane 240 U 

• 75-01-4 Vinyl chloride 240 U 

74-83-9 Bromomethane 240 U 

75-00-3 Chloroethane 240 U 

75-69-4 Trichlorofluoromethane 240 
• 

U 
I 

75-35-4 1,1-Dichloroethene 240 U 

76-13-1 1,1,2-Trichloro-l,2,2-trifluoroethane 240 U 

67-64-1 Acetone 4w .2.4.0 .J' 

75-15-0 I Carbon disulfide 240 U 

I 79-20-9 Methyl acetate 240 U 

75-09-2 Methylene chloride 240 U 

156-60-5 trans-1,2-Dich1oroethene 240 U 

1634-04-4 Methyl tert-buty1 ether 240 U 

75-34-3 1,1-Dichloroethane 240 U 

156-59-2 cis-1,2-Dichloroethene 240 U 

78-93-3 2-Butanone 480 
I 

U 

74-97-5 Bromoch1oromethane 240 U 

67-66-3 Chloroform 240 U 

71-55-6 1,1,1-Trichloroethane 240 U 

110-82-7 Cyclohexane 240 U 

56-23-5 Carbon tetrachloride 240 U 

71-43-2 Benzene 240 U 

107-06-2 1,2-Dichloroethane 240 U 

123-91-1 1,4-Dioxane 4800 U 
Report 1,4-D1oxane for Low-Med1um VOA analys1s only 

SOM01.2 (8/2007) 



1B - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21P-0910 

Lab Name: COMPUCHEM Cont'ract: N26470-08-D-IOOO 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-03 

Sample wt/vol: 6.53 (g/mL) g Lab File ID: 0807038-0391.d 

Level: (TRACE/LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 10.0 Date Analyzed: 07/24/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

79-01-6 Trichloroethene 240 U 

108-87-2 Methylcyclohexane 580 

78-87-5 1,2-Dichloropropane 240 U 

75-27-4 Bromodichloromethane 240 U 

10061-01-5 cis-1,3-Dichloropropene 240 U 

108-10-1 4-Methyl-2-pentanone 480 I U 

• 108-88-3 Toluene 240 
I U 

10061-02-6 I trans-1,3-Dichloropropene 240 U 

I 79-00-5 1,1,2-Trichloroethane 240 U 

127-18-4 Tetrachloroethene 240 U 

I 591-78-6 2-Hexanone 480 U 

! 124-48-1 Dibromochloromethane 240 U 

106-93-4 l,2-Dibromoethane 240 U 

108-90-7 Chlorobenzene 240 U 

i 100-41-4 Ethylbenzene 2200 

179601-23-1 m,p-Xylene 150 J 

95-47-6 o-Xylene 240 U 

100-42-5 Styrene 240 U 

75-25-2 Bromoform 240 U 

98-82-8 Isopropylbenzene 830 

79-34-5 1, 1, 2, 2-Tetrachloroethane 240 U 

541-73-1 l,3-Dichlorobenzene 240 U 

106-46-7 1,4-Dichlorobenzene 240 U 

95-50-1 1,2-Dichlorobenzene 240 U 

96-12-8 1,2-Dibromo-3-chloropropane 240 Cu 
120-82-1 1,2,4-Trichlorobenzene 240 U 

87-61-6 1,2,3-Trichlorobenzene 240 U 

SOM01.2 (8/2007) 
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Lab ,Name: 

IJ - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB21P-0910 

N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-03 

Sample wt/vol: 6.53 (g/mL) 9 Lab File ID: 0807038-0391.d 

Level: (TRACE or LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 10.0 Date Analyzed: 07/24/2008 

GC Column: SPB-624 ID: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 
-------------------

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 5.0 (mLl 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

I 103-65-1 Benzene, propyl- 13.13 1600 IN 

611-14-3 Benzene, l-ethyl-2-methyl- 13.21 530 IN 

622-96-8 Benzene, 1-ethyl-4-methyl- $$ Tolu 13.41 850 IN 

95-63-6 Benzene, 1,2,4-trimethyl- 13.52 370 IN 

135-98-8 Benzene, (l-methylpropyl)- 13.65 570 IN 

141-93-5 Benzene, 1,3-diethyl- 13.94 1100 IN 

1074-55-1 Benzene, 1-methyl-4-propyl- $$ Tol 14.18 1000 IN 

527-84-4 Benzene, 1-methyl-2-(1-methylethyl 14.23 700 IN 

99-87-6 Benzene, 1-methyl-4-(1-methylethyl 14.31 2900 IN 

= Benzene, (2-methyl-1-propenyl)- 14 .. 790 IN 
3-Phenylbut-l-ene $$ I-Methyl-2-pr< 14.48 1200 IN 
UNKNOWN 14.59 770 J 

488-23-3 Benzene, 1,2, 3, 4-tetramethyl- 14.65 1800 IN 
UNKNOWN 14.71 1500 J 
UNKNOWN 14.82 320 J 
UNKNOWN 14.87 520 J 
UNKNOWN 14.93 460 
UNKNOWN 14.99 1600 
UNKNOWN 15.05 520 
UNKNOWN 15.11 1400 J 

824-90-8 1-Phenyl-1-butene $$ Benzene, 1-bu 15.16 1900 IN 
UNKNOWN 15.22 270 J 
Benzene, 1,3-diethyl-5-methy1- $$ 15.42 2600 IN 
UNKNOWN 15.50 1300 J 
Benzene, (3-methyl-2-butenyl)- 15.60 910 IN 

UNKNOWN 15.74 460 J 

91-20-3 Naphthalene 15.87 1100 IN 

UNKNOWN 15.94 950 J 

UNKNOWN 16.04 620 J 
6682-71-9 1H-Indene, 2,3-dihydro-4,7-dimethy 16.19 730 ,TN 

E9667961 Total Alkanes N/A 
1EPA-designated Registry Number. 

SOMOl.2 (8/2007) 



1A FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-1618 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-04 

Sample wt/vol: 6.48 ( g/mL) g Lab File ID: 0807038-0491.d 
----

Level: (TRACE/LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 14.0 Date Analyzed: 07/24/2008 

GC Column: SPB-624 ID: 0.32 (rnrn) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 
----------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

75-71-8 Dichlorodifluoromethane 270 ~ 74-87-3 Chloromethane 270 

75 01 4 Vinyl chloride 270 

74-83-9 Bromomethane 270 U 

75-00-3 Chloroethane 270 U 

75-69-4 Trichlorofluoromethane 270 U 

75-35-4 1,1-Dichloroethene 270 U 

76-13-1 1,1,2-Trichloro-l,2,2-trifluoroethane 270 U 

67-64-1 Acetone ~30 .. ~ . .<r 
75-15-0 Carbon disulfide 270 U 

79-20-9 Methyl acetate 270 U 

75-09-2 Methylene chloride 270 U 

156-60-5 trans-l,2-Dichloroethene 270 U 

1634-04-4 Methyl tert-butyl ether 270 U 

75-34-3 1,1-Dichloroethane 270 U 

156-59-2 cis-l,2-Dichloroethene 270 U 

78-93-3 2-Butanone 110 J 

74-97-5 Bromochloromethane 270 U 

67-66-3 Chloroform 270 U 

71-55-6 l,l,l-Trichloroethane 270 U 

110-82-7 Cyclohexane 270 U 

56-23-5 Carbon tetrachloride 270 U 

71-43-2 Benzene 270 U 

107-06-2 1,2-Dichloroethane 270 U 

123-91-1 1,4-Dioxane 5300 U 
Report 1,4-Dloxane for Low-Medlum VOA analysls only 

SOMal. 2 (8/2007) 



IB FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-1618 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: SOIL Lab Sample ID: 0807038-04 

Sample wt/vol: 6.48 (g/mL) g Lab File ID: 0807038-0491.d ----
Level: (TRACE/LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 14.0 Date Analyzed: 07/24/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 
------------

Purge volume: 5.0 (mLl 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

79-01-6 Trichloroethene 270 U 

108-87-2 Meth lcyclohexane 270 U 

78-87-5 hloropropane 270 U 

75-27-4 Bromodichloromethane 270 U 

10061-01-5 cis-1,3-Dichloropropene 270 U 

I 108-10-1 4-Methyl-2-pentanone 530 I U 

1108-88-3 Toluene 270 U 

10061-02-6 trans-1,3-Dichloropropene 270 .u 
79-00-5 1,1,2-Trichloroethane 270 U 

127-18-4 Tetrachloroethene 270 U 

591-78-6 2-Hexanone 530 U 

124 48-1 ~hloromethane 270 U 

106-93-4 1,2-Dibromoethane 270 U 

108-90-7 Chlorobenzene 270 U 

100-41-4 Ethylbenzene 1100 

i 179601-23-1 m,p-Xylene 850 

95-47-6 o-Xylene 240 J 

100-42-5 Styrene 270 U 

75-25-2 Bromoform 270 U 

98-82-8 Iso ro lbenzene 620 

79-34-5 etrachloroethane 270 U 

541-73-1 orobenzene 270 U 

106-46-7 1,4-Dichlorobenzene 270 U 

95-50-1 1,2-Dichlorobenzene 270 U 

96-12-8 1,2-Dibromo-3-chloropropane 270 U 

120-82-1 1,2,4-Trichlorobenzene 270 U I 

87-61-6 1, 2, 3-Trichlorobenzene 270 U 

'~4W 
t l\ I 7, ( I D rt 

SOM01.2 (8/2007) 
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Lab Name: 

1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB21-1618 

N26470-08-D~1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-04 

Sample wt/vol: 6.48 (g/mL) g Lab File ID: 0807038-0491.d 

Level: (TRACE or LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 14.0 Date Analyzed: 07/24/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 
-------------------

CONCENTRATION UNITS: (.ug/L or ug/kg) ug/kg Purge Volume: 5.0 (mL) 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

103-65-1 Benzene, propyl- 13.13 930 
611-14-3 Benzene, 1-ethyl-2-methyl- 13.41 1200 
108-67-8 Benzene, 1,3,5-trimethyl- 13.52 430 
1074-17-5 Benzene, 1-methyl-2-propyl- 13.65 570 
99-87-6 Benzene, 1-methyl-4-(1-methylethyl 13.72 580 
141-93-5 Benzene, 1, 3-diethyl- 13.94 1200 IN 
135-01-3 r-______________ +-B_e_n_z_e_n_e~, __ 1~,_2-_d_l_·e_t_h~y~1_-____________ ~----14.01 1700 IN 

UNKNOWN 1700 J 
1074-55-1 Benzene, 1-methyl-4-propyl- 1200 IN 

10i UNKNOWN 740 J 
11 527-84-4 Benzene, 1-methyl-2-{1-methyl 3400 IN 
12 1560-06-1 utenyl- 930 IN 
13 768-49-0 (2-methyl-1-prop 1400 IN 
14 874-41-9 thyl-2,4-dimethyl- 14.59 1100 IN 
15 488-23-3 ,3,4-tetramethyl- 14.65 2300 IN 
16 14.71 2700 J r---------------
17 14.99 2000 J 

18~~~~~======~B~eEn~z~e~n~e~,~2~,4!-;d~l~·e~t~h~y~1~-;1~-~m~e~t~h~y~1~-~$1$=l==~1~5C.~0~5J=====~7~0~0~====l=~J~N~J 
19 934-74-7 Benzene, 1-ethyl-3,5-dimethyl- 15.11 2100 IN 
20 934-10-1 3-Phenylbut-1-ene $$ 1-Methyl-2-pr 15.16 2700 IN 
21 UNKNOWN 15.41 1200 J 

r---------------+---------------------------------~------~r_------------~------_; 
22 UNKNOWN 15.42 1800 J 

r---------------+---------------------------------~------~r_------------~------_; 
23 UNKNOWN 15.50 1900 J 

r---------------+---------------------------------~--------r_------------~------_; 
24 97664-18-1 Benzene, 1-methyl-4-(1-methyl-2-pr 15.60 1300 IN 
25 UNKNOWN 15 . 74 1100 J 

r---------------+---------------------------------~--------r_------------~------_; 
26 91-20-3 Naphthalene 15.87 2100 IN 
27 UNKNOWN 1400 J 

r_--------------+---------------------------------+-------~r_------------_+------_; 
28 UNKNOWN 910 J r_--------------+--------------------------------
29 6682-71-9 1H-Indene, 2,3-dihydro-4,7-dimet 1100 IN 
30 

rE-9-6-6-7-9-6'1r-------+---T-o-t-a-l-A--l-k-an-e-s-------------------+---------r--------------+-------; 

~A·-aE=SJLqrlaL,ea Registry Number. 

SOM01.2 (8/2007) 



1A - FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 6.57 (g/mL) g 

Level: (TRACE/LOW/MED) MED 

% Moisture: not dec. 13.0 

GC Column: SPB-624 ID: 0.32 

Soil Extract Volume: 5000 

Purge Volume: 5.0 

CAS NO. COMPOUND 

(mm) 

(uL) 

(mL) 

Lab Sample 1D: 0807038-05 

Lab File ID: 0807038-0591.d 

Date Received: 07/17/2008 

Date Analyzed: 07/24/2008 

Dilution Factor: 1.0 

Soil Aliquot Volume: 100 

CONCENTRATION UNITS: 
(ug/L or ug/kg)~ 

75-71-8 Dichlorodifluoromethane 260 

(uL) 

Q 

U 
--------------------------~~----------------------~----~ 

260 U 

260 U 

260 U 

260 U 

ane 260 U 

75-35-4 1,1-Dichloroethene 260 U 

76-13-1 1, 1, 2-Trichloro-1, 2, 2-trifluoroethane 260 U 

67-64-1 Acetone -0 ~ .. ~ 
75-15-0 Carbon disulfide 260 U 

79-20-9 Methyl acetate 260 U 

75-09-2 Methylene chloride 260 U 

156-60-5 trans-1,2-Dichloroethene 260 U 
1634-04-4 Methyl tert-butyl ether 260 

I 75-34-3 1,1-Dichloroethane 260 
156-59-2 cis-1,2-Dichloroethene 260 

78-93-3 2-Butanone 130 
74-97-5 Bromochloromethane 260 
67-66-3 Chloroform 260 

71-55-6 1,1,1-Trichloroethane 260 
110-82-7 Cyclohexane 260 

56-23-5 Carbon tetrachloride 260 

71-43-2 Benzene 260 U 

107-06-2 1,2-Dichloroethane 260 U 

123-91-1 1,4-Dioxane 5100 ) U 
Report l,4-Dioxane for Low-Medium VOA analysis only 

\A. 
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1B - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-1820 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-05 

Sample wt/vol: 6.57 (g/mL) g Lab File ID: 0807038-0591.d 

Level: (TRACE/LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 13.0 Date Analyzed: 07/24/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

79-01-6 Trichloroethene 260 U 

• 108-87-2 Methylcyclohexane 260 U 

I 78-87-5 1,2-Dichloropropane 260 U 

75-27-4 Bromodichloromethane 260 U 

10061-01-5 cis-1,3-Dichloropropene 260 U 

108-10-1 4-Methyl-2-pentanone 510 U 

108-88-3 Toluene 260 U 

10061-02-6 trans-1,3-Dich1oropropene 260 U 

79-00-5 1,1,2-Trichloroethane 260 U 

127-18-4 Tetrachloroethene 260 U 

• 591-78-6 2-Hexanone 510 U 

I 124-48-1 Dibromoch1oromethane 260 U 

106-93-4 l,2-Dibromoethane 260 U 

· 108-90-7 Chlorobenzene 260 U 

100-41-4 Ethy1benzene 1400 
• 179601-23-1 m,p-Xylene 1300 

95-47-6 o-Xylene 490 

100-42-5 Styrene 260 U 

Bromoform 260 U 

98-82-8 Isopropylbenzene 840 

79-34-5 1,1,2,2-Tetrachloroethane 260 U 

541-73-1 1,3-Dichlorobenzene 260 U 

106-46-7 1,4-Dichlorobenzene 260 U 

95-50-1 l,2-Dichlorobenzene 260 U 

96-12-8 1,2-Dibromo-3-chloropropane 260 U 

120-82-1 1, 2, 4-Trichlorobenzene 260 U 

87-61-6 1,2,3-Trichlorobenzene 260 U 

SOM01.2 (8/2007) 
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Lab Name: 

IJ FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB21-1820 

N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-05 

Sample wt/vo1: 6.57 (g/mL) g Lab File ID: 0807038-0591.d 

Level: (TRACE or LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 13.0 Date Analyzed: 07/24/2008 

GC Column: SPB-624 10: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 
-------------------

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 5.0 (mL) 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

103-65-1 Benzene, propyl- 13.13 840 IN 
108-67-8 Benzene, 1,3,5-trimethyl- 13.21 800 IN 

I 526-73-8 Benzene, 1, 2, 3-trimethyl- 13.24 880 IN 
622-96-8 Benzene, l-ethyl-4-methyl- $$ ToluE 13.41 1200 IN 
108-67-8 Benzene, 1/3,5-trimethyl-(1) 13.52 600 IN 
135-98-8 Benzene/ (l-methylpropyl)- 13.65 490 IN 
535-77-3 Benzene/ 1-methyl-3-(1-methylethyl 13.68 350 

t=JN 
I 527-84-4 Benzene/ 1-methyl-2-(1-methylethyl 13.73 380 IN 
• 135-01-3 Benzene, 1,2-diethyl- 13.94 1300 IN 
105-05-5 Benzene, 1,4-diethyl- 14.00 2300 IN 

UNKNOWN 14.04 1800 J 
1074-55-1 Benzene, 1-methyl-4-propyl- $$ Tol 14.18 1300 IN 
2870-04-4 Benzene, 2-ethyl-1,3-dimethyl- $ $ r 14.23 1100 IN 
934-80-5 Benzene, 4-ethyl-l,2-dimethyl- 14.31 3600 IN 

UNKNOWN 14.41 1300 J 
UNKNOWN 14.48 1300 J 

874-41-9 Benzene, 1-ethyl-2,4-dimethyl- 14.59 1200 IN 
95-93-2 Benzene, 1,2, 4, 5-tetramethyl- 14.65 2500 I IN 
99-87-6 Benzene, 1-methyl-4-(1-methylethyl 14.71 3500 IN 

UNKNOWN 14.99 2300 J 
25550-13-4 Benzene, diethylmethyl- $$ Toluene 15.05 840 IN 
767-58-8 Indan, 1-methyl- 15.16 4800 IN 
119-64-2 Naphthalene, l,2,3,4-tetrahydro- 15.35 1400 IN 
2050-24-0 Benzene, 1,3-diethyl-5-methyl- $$ 15.43 3200 IN 

UNKNOWN 15.50 2200 J 
20836-11-7 2,2-Dimethylindene, 2,3-dihydro- $; 15.60 1500 IN 
25419-33-4 Naphthalene, l,2,3,4-tetrahydro-l,S 15.69 450 IN 
700-12-9 Benzene/ pentamethyl- 15.74 850 IN 
91-20-3 Naphthalene (2) 15.87 2600 IN 

UNKNOWN 15.<94 1700 J 
E9667961 Total Alkanes N/A 

1EPA-designated Registry Number. 

SOM01.2 (8/2007) 



1A - FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-2930 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-06 

Sample wt/vol: 6.28 (g/mL) g Lab File 10: 0807038-0691.d 

Level: (TRACE/LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 12.0 Date Analyzed: 07/24/2008 

GC Column: SPB-624 10: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

I 75-71-8 Dichlorodifluoromethane 260 U 

74-87-3 Chloromethane 260 U 

75-01-4 Vinyl chloride 260 U 

Bromomethane 260 U 

75-00-3 Chloroethane 260 U 

75-69-4 Trichlorofluoromethane 260 U 

, 75-35-4 1,1-Dichloroethene 260 U 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 260 U 

67-64-1 Acetone 5z,o~ -J- \;L 6L 
75-15-0 Carbon disulfide 260 U 

79-20-9 Methyl acetate 260 U 

75-09-2 Methylene chloride 260 U 

I 156-60-5 trans-1,2-Dichloroethene 260 U 

1634-04-4 Methyl tert-butyl ether 260 U 

75-34-3 1,1-Dichloroethane 260 U 

156-59-2 cis-1,2-Dichloroethene 260 
i 

U 

78-93-3 2-Butanone 520 U 
I 

74-97-5 Bromochloromethane 260 U 

67-66-3 Chloroform 260 U 

~'l-TriChloroethane 260 U 

110-82-7 lohexane 260 U 

56-23-5 Carbon tetrachloride 260 U 

71-43-2 Benzene 390 

107-06-2 1,2-Dichloroethane 260 U 

123-91-1 1,4-Dioxane 5200 U 
Report 1,4-Dloxane for Low-Medlum VOA analysls only 

SOM01.2 (8/2007) 



1B - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-2930 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-06 

Sample wt/vol: 6.28 (g/mL) 9 Lab File ID: 0807038-0691.d 

Level: (TRACE/LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 12.0 Date Analyzed: 07/24/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

79-01-6 Trichloroethene 260 U 

108-87-2 Methylcyclohexane 720 

78-87-5 1,2-Dichloropropane 260 U 

75-27-4 Bromodichloromethane 260 U 

10061-01-5 cis-1,3-Dichloropropene 260 U 

108-10-1 4-Methyl-2-pentanone 520 U 

108-88-3 Toluene 6300 

10061-02-6 trans-l,3-Dichloropropene 260 U 

79-00-5 1,1,2-Trichloroethane 260 U 

127-18-4 Tetrachloroethene 260 U 

591-78-6 2-Hexanone 520 U 

124-48-1 Dibromochloromethane 260 U 

I 106-9 hane 260 U 

108-90-7 Chlorobenzene 260 U 
I 

100-41-4 Ethylbenzene 9000 

179601-23-1 m,p-Xylene <::)£)000 ~- t; 

95 47 6 o Xylene ::22...Q(1) -l~OOQ. - -- '-' 

i 100-42-5 Styrene 260 U 

75-25-2 Bromoform 260 U 

98-82-8 Isopropylbenzene 3000 

79-34-5 1,1,2,2-Tetrachloroethane 260 U 

541-73-1~zene 260 U 

106-46-7 l,4-Dichlorobenzene 260 U 

95-50-~rObenzene 240 J 

96-12-8 ,2-Dibromo-3-chloropropane 260 U 

120-82 hlorobenzene 260 U 

87-61-6 l,2,3-Trichlorobenzene 260 U 

SOM01.2 (8/2007) 



IJ - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-06 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Sample wt/vol: 6.28 (g/mL) g Lab File ID: 0807038-0691.d 

Level: (TRACE or LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 12.0 Date Analyzed: 07/24/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 5.0 (mL) 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

UNKNOWN 10.72 1200 J 

UNKNOWN 10.83 4000 J 

UNKNOWN 11. 50 1800 J 

UNKNOWN 11. 81 1200 J 

UNKNOWN 12.15 1300 J 

UNKNOWN 12.79 1900 J 

103-65-1 Benzene, propyl- 13.14 1500 IN 
611-14-3 Benzene, 1-ethyl-2-methyl- 13.18 6200 IN 
620-14-4 Benzene, 1-ethyl-3-methyl- 13.41 2200 IN 

UNKNOWN 13.52 6200 J 

93-53-8 Benzeneacetaldehyde, .alpha.-methy 13.65 580 IN 

535-77-3 Benzene, 1-methyl-3-(I-methylethyl 13.68 830 IN 

527-84-4 Benzene, 1-methyl-2-(l-methylethyl 13.73 370 

~ 526-73-8 Benzene, 1,2,3-trimethyl- $$ Hemim 13.85 2600 
1758-88-9 Benzene, 2-ethyl-1,4-dimethyl- 13.96 2900 IN 

UNKNOWN 14.18 1200 

~ 535-77-3 Benzene, 1-methyl-3-(1-methy1ethy1 14.23 1500 
934-80-5 Benzene, 4-ethyl-1,2-dimethyl- 14.31 2600 

UNKNOWN 14.41 1200 J 

I 767-58-8 Indan, 1-methyl- 14.48 1000 IN 
874-41-9 Benzene, l-ethyl-2,4-dimethyl- 14.59 830 IN 
488-23-3 Benzene, 1,2,3,4-tetramethyl- 14.65 1800 ~ 
76089-59-3 1,3-Cyclopentadiene, 1,2, 3, 4-tetrar 14.70 3200 IN 
768-00-3 Benzene, (l-methyl-1-propenyl)-, ( 14.99 1500 IN 
934-74-7 Benzene, l-ethyl-3,5-dimethyl- 15.11 1300 IN 
934-10-1 3-Phenylbut-1-ene $$ I-Methyl-2-pr( 15.16 1800 IN 

UNKNOWN 15.43 1800 J 

UNKNOWN 15.50 1200 J 

20836-11-7 2,2-Dimethylindene, 2,3-dihydro- $ 15.60 800 IN 
275-51-4 Azulene 15.87 1600 IN 
E9667961 Total Alkanes N/A 

1EPA-designated Registry Number. 

SOM01.2 (8/2007) 



lA - FORM I VOA-l EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-2930DL 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-06REI 

Sample wt/vol: 6.28 (g/mL) g Lab File 10: 0807038-06D91.d 
----

Level: (TRACE/LOW/MED) MED Date Received: 07/17/2008 

% Moisture: not dec. 12.0 Date Analyzed: 07/~008 
GC Column: SPB-624 10: 0.32 (mm) Dilution Factor: / 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot v~ 15 (uL) 

Purge Volume: 5.0 (mL) 

CAS NO. COMPOUND 
C~NTRATION UNITS: 
(u /L or ug/kg)~ Q 

75-71-8 Dichlorodifluoromethane 1/ 1700 U 

74-87-3 Chloromethane / 1700 U 

75-01-4 Vinyl chloride / 1700 U 

74-83-9 Bromomethane ..... / 1700 U 

75-00-3 ChI oro ethane _V/ 1700 U 

75-69-4 Trichlorofluoromethane \) / 1700 U 

75-35-4 1,1-Dichloroethene "/ 1700 U 

76-13-1 1,1,2-Trichloro-l,2,~triflu~oethane 1700 U 

67-64-1 Acetone \j .-J/ 3500 2..o.o.G- ~ 

75-15-0 Carbon disulfide \ j 1700 U 

79-20-9 Methyl acetate 'j 1700 U 

75-09-2 Methylene chloride / 1700 U 

156-60-5 trans-1,2-Dichloroet~ne 1700 U 

1634-04-4 Methyl tert-butyl ~her 1700 U 

75-34-3 1,I-Dichloroethan~ 1700 U 

156-59-2 cis-1,2-Dichlor~thene 1700 U 

78-93-3 2-Butanone / 3500 U 

74-97-5 Bromochlorom¢thane 1700 U 

67-66-3 Chloroform/ 1700 U 

71-55-6 1,1,1-Tri~hloroethane 1700 U 

110-82-7 Cyclohe/ane 1700 U 

56-23-5 Carbogltetrachloride 1700 U 

71-43-2 Ben~ne 1700 U 

107-06-2 1, (-Dichloroethane 1700 U 

123-91-1 1,4-Dioxane 35000 U 
Report 1,4-Dloxane for Low-Medlum VOA analysls only 

SOM01.2 (8/2007) 



IB FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-2930DL 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-06RE1 

Sample wt/vol: 6.28 (g/mL) g Lab File ID: 0807038-06D91.d 
----

Level' (TRACE/LOW/MEDl MED Date Received' 07/17/2008 
A 

% Moisture: not dec. 12.0 Date Analyzed: 07/25/20yt' 

GC Column: SPB-624 1D: 0.32 (mm) Dilution Factor: /0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: / 15 (uL) 

Purge Volume: 5.0 (mLl / 
CAS NO. COMPOUND 

CONCEN~~~ON UNITS: 
(ug/L 0 ug/kg)~ Q 

i 79-01-6 Trichloroethene / 1700 U 

108-87-2 Methylcyclohexane J;Z/ 1700 U 

78-87-5 1,2-Dichloropropane 1700 U 

75-27-4 Bromodichloromethane 1700 U 

10061-01-5 cis-l,3-Dichloropropene ./ 1700 U 

108-10-1 4-Methyl-2-pentanone "- ,/ 3500 U 

Toluene ~ \,,/ / 5700 D 

trans-1,3-Dichloropropene "/ 1700 U 

79-00-5 1,1,2-Trichloroethane n / 1700 U 

127-18-4 Tetrachloroethene X-// 1700 R 591-78-6 2-Hexanone \/ 3500 

124-48-1 Dibromochloromethane / 1700 

106-93-4 1,2-Dibromoethane / 1700 U 

108-90-7 Chlorobenzene / 1700 U 

100-41-4 Ethylbenzene / 9100 D 

179601-23-1 m,p-Xylene / /50000 ~ D 

• 95-47-6 o-Xylene / ( 22000 .,/ D 

i 100 42 5 Styrene / 1/00 U 

75-25-2 Bromoform / 1700 U 

98-82-8 I sopropy lbenz/ne 2800 D 

79-34-5 1,1,2,2-Tet~chloroethane 1700 U 

541-73-1 1,3-Dichl~obenzene 1700 U 

106-46-7 1,4-Dich;(orobenzene 1700 U 

95-50-1 1,2-Di¢hlorobenzene 1700 U 

96-12-8 1,2-pibromo-3-chloropropane 1700 U 

120-82-1 1,q(4-Trichlorobenzene 1700 U 

87-61-6 v(2,3-Trichlorobenzene 1700 U 
f 

SOMOl.2 (8/2007) 



1J FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: COMPUCHEM Contract: 

Lab Code: LIBRTY Case No. : 0807038 Mod. Ref No.: SDG 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 

Sample wt/vol: 6.28 (g/mL) 9 Lab File ID: 

Level: (TRACE or LOW/MED) MED Date Received: 

EPA SAMPLE NO. 

N26470-08-D-1000 

No. : 0807038 

0807038-06RE1 

0807038-06D91.d 

07/17/2008 

\)1:. ,,~'J ----- or 
0.32 (mm) Dilution Factor: / 1.0 

% Moisture: not dec. 12.0 Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 
~-----------------

5000 (uL) Soil Aliquot vo~: Soil Extract Volume: 15 (uL) 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge VOlume:~ ___ 5.0 (roL) 

CAS NUMBER 

01 103-65-1 
02 620-14-4 
03 526-73-8 

COMPOUND NAME RT / EST. CONC. Q 

Benzene, propyl- 1y'14 6700 JDN 
Benzene, 1-ethyl-3-methyl- ;(3.18 40000 JDN 
Benzene, 1,2, 3-trimethyl- / 13.24 16000 JDN 

04 611-14-3 Benzene, 1-ethyl-2-methyl- \. /V 13.41 10000 JDN 
05 526-73-8 Benzene, 1,2,3-trimethyl-(1)~/ 13.52 47000 JDN 
06 135-98-8 Benzene, (l-rnethylpropyl) V/ 13.65 2000 JDN 
07~ Benzene, 1-rnethyl-2-(1~ethyle;(hyl 13.68 5000 JDN 
08 -7-------rB-e-n-z-e-n-e~,~1---m-e-t-h~y-1---3--~p~r;-~r'!~-:1--~~~~-T~O-1+----1-3-.-9-6~-----1-5-0-0-0-----+--J-D-N--~ 

09 Benzene, 1-ethyl-2, 4-di~1Wl- 13.99 15000 JDN 
r_--------------+-------~----~--~----~~------~------~r_------------~------~ 

10 UNKNOWN Y 14.04 9100 JD 
~----------+------------------/~------~----_r----------_r----~ 

11 UNKNOWN 14.18 5000 JD 
~--------------+---------------------~~--------~------~r_------------~------~ 

Benzene, 2-ethyl-l,3-d.lmethyl- $$ I 14.23 5600 JDN 12 2870-04-4 
13 95-93-2 
14 99-87-6 
15 1560-06-1 
16 3333-13-9 

Benzene, 1,2,4,5-tet~methyl- 14.26 9900 JDN 
Benzene, 1-methyl-4j'(1-methylethyl 14.31 13000 
Benzene, 2-butenyjL $$ 2-Butene, 1 14.41 4100 
Benzene, 1-methy;(-4-(2-propenyl}- 14.48 JDN 4900 

17 UNKNOWN / 14.59 3500 JD 
r---------------+-------------~------------------~--------r_------------~------~ 

18 95-93-2 Benzene, 1,2,;{,5-tetramethyl-(1) 14.65 8100 JDN 
19 76089-59-3 1,3-Cyclopep(tadiene, 1,2,3,4-tetrar 14.70 15000 JDN 
20 UNKNOWN / 14.87 3700 JD 

r---------------+-------~r-----------------------~--------r_------------~------~ 
21 UNKNOWN / 14.94 2400 JD 

r---------------+-------~------------------------~--------r_------------~------~ 
22 UNKNOWP( 14.99 7200 JD 

r---------------+-----~--------------------------~--------r_------------~------~ 
23 UNKN9WN 15.05 2700 JD 

r---------------+----r----------------------------~--------r_------------~------~ 
24 UNI¢OWN 15.11 5800 JD 

r---------------+--7~----------------------------~--------r_------------~------~ 
25 
26 

3~Phenylbut-1-ene $$ 1-Methyl-2-pr( 15.16 9400 JDN 
/Naphthalene, 1,2,3,4-tetrahydro- 15.35 3100 JDN 

27 / UNKNOWN 15.43 8100 JD 
r_------------~+---------------------------------~--------r_------------~------~ 

28 / UNKNOWN 15.50 5200 JD 
29 rl-7-0-5-9---4-8---2---'+--+-1-H---I-n-d-e-n-e-,--2-,3---d-l-'h-y-d-r-o---1-,-6---d-i-m-e-t-h-y~---1-5-.-6-0-r------3-7-00------~--J-D-N~ 

30 UNKNOWN 15 . 74 2700 JD 
r_-----.,-------+---------------------------------~--------r_------------~------~ 
E9667961 Total Alkanes N/A 

1EPA-designated Registry Number. 

SOM01.2 (8/2007) 



1A - FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-3436 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-13 

Sample wt/vol: 6.71 (g/mL) g Lab File 10: 0807038-13D91.d 
----

Level: (TRACE/LOW/MED) MED Date Received: 07/18/2008 

% Moisture: not dec. 8.0 Date Analyzed: 07/25/2008 

GC Column: SPB-624 10: 0.32 (rnrn) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 25 (uL) 

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

75-71-8 Dichlorodifluoromethane 900 U 

74-87-3 Chloromethane 900 U 

75-01-4 Vinyl chloride 900 U 

74-83-9 Bromomethane 900 U 

75-00-3 Chloroethane 900 U 

75-69-4 Trichlorofluoromethane 900 U 

75-35-4 1,1-Dichloroethene 900 U 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 900 U 

67-64-1 Acetone {too l~ rfJ" 
75-15-0 Carbon disulfide 900 U 

79-20-9 Methyl acetate 900 U 

75-09-2 Methylene chloride 900 U 

156-60-5 trans-1,2-Dichloroethene 900 U 

1634-04-4 Methyl tert-butyl ether 900 U 

75-34-3 1,1-Dichloroethane 900 U 

156-59-2 cis-1,2-Dichloroethene 900 U 

78-93-3 2-Butanone 1800 U 

74-97-5 Bromochloromethane 900 U 

67-66-3 Chloroform 900 U 

71-55-6 1, 1, 1-Trichloroethane 900 U 

110-82-7 Cyclohexane 900 U 

56-23-5 Carbon tetrachloride 900 U 

71-43-2 Benzene 380 J 

107-06-2 1,2-Dichloroethane 900 U 

123-91-1 1,4-Dioxane 18000 U 
Report 1,4-Dloxane for Low-Medlum VOA analysls only 

SOM01.2 (8/2007) 



IB - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-3436 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix; (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-13 

Sample wt/vol: 6.71 (g/mL) g Lab File ID: 0807038-13D91.d 

Level: (TRACE/LOW/MED) MED Date Received: 07/18/2008 

% Moisture: not dec. 8.0 Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 25 (uL) 
----------------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

79-01-6 Trichloroethene 900 U 

108-87-2 Methylcyclohexane 820 J 

78-87-5 1,2-Dichloropropane 900 U 

75-27-4 Bromodichloromethane 900 U 

10061-01-5 cis-1,3-Dichloropropene 900 U 

108-10-1 4-Methyl-2-pentanone 1800 U 

108-88-3 Toluene 900 U 

10061-02-6 trans-l,3-Dichloropropene 900 U 

79-00-5 1,1,2-Trichloroethane 900 U 

127-18-4 Tetrachloroethene 900 U 

591-78-6 2-Hexanone 1800 U 

124-48-1 Dibromochloromethane 900 U 

106-93-4 1,2-Dibromoethane 900 U 

108-90-7 Chlorobenzene 900 U 

100-41-4 Ethylbenzene 7100 

179601-23-1 m,p-Xylene 29000 

95-47-6 o-Xylene 570 J 

100-42-5 Styrene 900 U 

75-25-2 Bromoform 900 U 

98-82-8 Isopropylbenzene 1700 

79-34-5 1, 1, 2, 2-Tetrachloroethane 900 U 

541-73-1 1,3-Dichlorobenzene 900 U 

106-46-7 1,4-Dichlorobenzene 900 U 

95-50-1 1,2-Dichlorobenzene 900 U 

96-12-8 1,2-Dibromo-3-chloropropane 900 U 

120-82-1 1,2,4-Trichlorobenzene 900 U 

87-61-6 1,2,3-Trichlorobenzene 900 U 

SOMOL 2 (8/2007) 



1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

VWAE-SB21-3436 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038·-13 

01 
02 

03 
04 

05 
06 
07 

08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 

25 
26 
27 

28 
29 
30 

Sample wt/vol: 6.71 (g/mL) 9 Lab File 10: 0807038-13D91.d 

Level: (TRACE or LOW/MED) MED Date Received: 07/18/2008 

% Moisture: not dec. 8.0 Date Analyzed: 07/25/2008 

GC Column: SPB-624 10: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 25 (uL) 
-------------------

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 5.0 (mL) 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

108-67-8 Benzene, 1, 3, 5-trimethyl- 13.52 23000 IN 

UNKNOWN 13.18 20000 J 

UNKNOWN 13.99 9600 J 

526-73-8 Benzene, 1,2,3-trimethyl- 13.24 8800 IN 

95-93-2 Benzene, 1,2, 4, 5-tetramethyl- 14.70 7500 IN 

933-98-2 Benzene, 1-ethyl-2,3-dimethyl- 14.31 6700 IN 

1074-43-7 Benzene, 1-methyl-3-propyl- $$ Tol 13.96 5900 IN 

UNKNOWN 10.84 5400 J 

767-58-8 Indan, 1-methyl- $$ 1H-Indene, 2,3 15.16 4400 IN 

611-14-3 Benzene, 1-ethyl-2-methyl- 13.41 4300 IN 

103-65-1 Benzene, propyl- 13.14 4100 IN 

488-23-3 Benzene, 1,2, 3, 4-tetramethyl- 14.65 4000 IN 

UNKNOWN 14.04 4000 J 

99-87-6 Benzene, 1-methyl-4-(1-methylethyl 14.25 3800 IN 

535-77-3 Benzene, 1-methyl-3-(1-methylethyl 13.68 3800 IN 

UNKNOWN 15.43 3600 J 

UNKNOWN 14.99 3500 J 

527-84-4 Benzene, 1-methyl-2-(1-methylethyl 14.23 3500 IN 

275-51-4 Azulene 15.87 3200 IN 

UNKNOWN 15.11 2900 J 

934-10-1 3-Phenylbut-1-ene $$ 1-Methyl-2-pr< 14.48 2400 IN 

UNKNOWN 15.50 2300 J 

UNKNOWN 14.18 2100 J 

1560-06-1 Benzene, 2-butenyl- 14.41 2000 IN 

UNKNOWN 11. 50 1800 J 

UNKNOWN 14.87 1700 J 

UNKNOWN 14.59 1700 J 

17059-48-2 1H-Indene, 2,3-dihydro-1,6-dimethy 15.60 1600 IN 

UNKNOWN 10.73 1400 J 

UNKNOWN 15.05 1200 J 
E9667961 Total Alkanes N/A 

1EPA-designated Registry Number. 

SOMOL 2 (8/2007) 



1A - FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-3638 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No. : 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-14 

Sample wt/vol: 5.69 (g/mL) 9 Lab File 10: 0807038-14D91.d 

Level: (TRACE/LOW/MED) MED Date Received: 07/18/2008 

% Moisture: not dec. 3.0 Date Analyzed: 07/25/2008 

GC Column: SPB-624 10: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 25 (uL) 
----------------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

75-71-8 Dichlorodifluoromethane 940 U 

74-87-3 Chloromethane 940 U 

75-01-4 Vinyl chloride 940 U 

74-83-9 Bromomethane 940 U 

75-00-3 Chloroethane 940 U 

75-69-4 Trichlorofluoromethane 940 U 

75-35-4 1,1-Dichloroethene 940 U 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 940 U 

67-64-1 Acetone 1900 U 

75-15-0 Carbon disulfide 940 U 

79-20-9 Methyl acetate 940 U 

75-09-2 Methylene chloride 940 U 

156-60-5 trans-1,2-Dichloroethene 940 U 

1634-04-4 Methyl tert-butyl ether 940 U 

75-34-3 1,1-Dichloroethane 940 U 

156-59-2 cis-1,2-Dichloroethene 940 U 

78-93-3 2-Butanone 1900 U 

74-97-5 Bromochloromethane 940 U 

67-66-3 Chloroform 940 U 

71-55-6 1,1,1-Trichloroethane 940 U 

110-82-7 Cyclohexane 940 U 

56-23-5 Carbon tetrachloride 940 U 

71-43-2 Benzene 940 U 

107-06-2 1,2-Dichloroethane 940 U 

123-91-1 1,4-Dioxane 19000 U 
Report 1,4-Dioxane for Low-Medlum VOA analysls only 

SOMOL 2 (8/2007) 



1B FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB21-3638 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample·ID: 0807038-14 

Sample wt/vol: 5.69 (g/mL) 9 Lab File ID: 0807038-14D91.d 

Level: (TRACE/LOW/MED) MED Date Received: 07/18/2008 

% Moisture: not dec. 3.0 Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 25 (uL) 
-----------------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

79-01-6 Trichloroethene 940 U 

108-87-2 Methylcyclohexane 640 J 

78-87-5 1,2-Dichloropropane 940 U 

75-27-4 Bromodichloromethane 940 U 

10061-01-5 cis-1,3-Dichloropropene 940 U 

108-10-1 4-Methyl-2-pentanone 1900 U 

108-88-3 Toluene 940 U 

10061-02-6 trans-1,3-Dichloropropene 940 U 

79-00-5 1,1,2-Trichloroethane 940 U 

127-18-4 Tetrachloroethene 940 U 

591-78-6 2-Hexanone 1900 U 

124-48-1 Dibromo'chloromethane 940 U 

106-93-4 1,2-Dibromoethane 940 U 

108-90-7 Chlorobenzene 940 I U 

100-41-4 Ethylbenzene 5200 

179601-23-1 m,p-Xylene 27000 

95-47-6 o-Xylene 3800 

100-42-5 Styrene 940 U 

75-25-2 Bromoform 940 U 

98-82-8 Isopropylbenzene 1300 

79-34-5 1, 1, 2, 2-Tetrachloroethane 940 U 

541-73-1 1,3-Dichlorobenzene 940 U 

106-46-7 1,4-Dichlorobenzene 940 U 

95-50-1 1,2-Dich1orobenzene 940 U 

96-12-8 1,2-Dibromo-3-ch1oropropane 940 U 

120-82-1 1,2,4-Trichlorobenzene 940 I U 

87-61-6 1, 2, 3-Trich1orobenzene 940 I U 

QpJ 
f .• I ., ( ((~ ~ 

SOMOL 2 (8/2007) 



Lab Name: 

IJ - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB21-3638 

N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-14 

Sample wt/vol: 5.69 (g/mL) 9 Lab File ID: 0807038-14D91.d 

Level: (TRACE or LOW/MED) MED Date Received: 07/18/2008 

% Moisture: not dec. 3.0 Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 25 (uL) 

01 
02 

03 
04 

05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 

30 

-------------------
CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 

CAS NUMBER COMPOUND NAME RT 

764-13-6 2,4-Hexadiene, 2,5-dimethyl- 11. 50 
UNKNOWN 11. 93 

103-65-1 Benzene, propyl- 13.14 
108-67-8 Benzene, 1,3,5-trimethyl- 13.18 
526-73-8 Benzene, 1, 2, 3-trimethyl- 13.24 
611-14-3 Benzene, l-ethyl-2-methyl- 13.41 

UNKNOWN 13.52 
99-87-6 I Benzene, 1-methyl-4-(I-methylethyl 13.68 
1074-55-1 Benzene, I-methyl-4-propyl- $$ Tol 13.96 

UNKNOWN 13.99 
UNKNOWN 14.04 
UNKNOWN 14.23 
UNKNOWN 14.26 

874-41-9 Benzene, 1-ethyl-2,4-dimethyl- 14.31 
1560-06-1 Benzene, 2-butenyl- $$ 2-Butene, 1 14.41 
934-10-1 3-Phenylbut-1-ene $$ I-Methyl-2-pr< 14.48 
527-84-4 Benzene, 1-methyl-2-(1-methylethyl 14.59 
488-23-3 Benzene, 1,2, 3, 4-tetramethyl- 14.65 
95-93-2 Benzene, 1,2, 4, 5-tetramethyl- 14.70 

UNKNOWN 14.87 
UNKNOWN 14.94 
UNKNOWN .99 
UNKNOWN 15.05 

~34-74-7 Benzene, l-ethyl-3,5-dimethyl- 15.11 
UNKNOWN 15.16 
UNKNOWN 15.43 
UNKNOWN 15.50 

4175-53-5 1H-Indene, 2,3-dihydro-1,3-dimethy 15.60 
UNKNOWN 15.73 

E9667961 Total Alkanes N/A 
1EPA-designated Registry Number. 

tuJ 
. I.., (llr7 

5.0 (mL) 

EST. CONC. Q 

1200 IN 
970 J 

4000 IN 
21000 I IN 

8800 IN 

5200 IN 

24000 J 

4200 IN 
6500 IN 
8400 J 

3800 J 

2700 J 

4800 J 

6000 IN 

2100 IN 

2600 I IN 
1700 IN 

3900 
7300 IN 

2000 J 

1200 J 

3500 J 

1300 J 

2700 IN 

4500 J 

5100 J 

2400 J 

1800 IN 
1400 J 

SOMOl. 2 (8/2007) 



q 
1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
VWAE-SS20-0406 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab ID: 0807038-16 

Sample wt/vol: 6.30 (g/mL) g Lab File 1D: 0807038-16R273.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/18/2008 

% Moisture: not dec. 13.0 Date 07/30/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Volume: (uL) 

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

75-71-8 Dichlorodifluoromethane 4.6 U 

74-87-3 Chloromethane 4.6 U 

75-01-4 Vinyl chloride 4.6 U 

74-83-9 Bromomethane 4.6 U 

75-00-3 Chloroethane 4.6 U 

75-69-4 Trichlorofluoromethane 4.6 ;/ 
75-35-4 1,1-Dichloroethene 4.6 U 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 4.6 JY lit:) 55L.. 
67-64-1 Acetone 9.1 U 

75-15-0 Carbon disulfide 4.6 U 

79-20-9 Methyl acetate 4.6 

i 75-09-2 Methylene chloride t.l,(p .J.....:L-

156-60-5 trans-1,2-Dichloroethene 4.6 U 

1634-04-4 Methyl te:r.. L. -Dul..y'l ether 4.6 JY 
75-34-3 1,1-Dichloroethane 4.6 U 

156-59-2 cis-1,2-Dichloroethene 4.6 U 

78-93-3 2-Butanone 9.1 U 

74-97-5 Bromochloromethane 4.6 U 

67-66-3 Chloroform 4.6 U 

71-55-6 1,1,1-Trichloroethane 4.6 J.l' 
110 82 7 Cycl--- 4.6 U 

56-23-5 Carbon tetrachloride 4.6 y lA1 S5L 
71-43-2 Benzene 4.6 

t=H 107-06-2 1,2-Dichloroethane 4.6 

123-91-1 l,4-Dioxane 91 
Re ort p 1,4-Dioxane for Low-Medium VOA anal y sis ,1 

SOM01.2 (8/2007) 



IB - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SS20-0406 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-16 

Sample wt/vol: 6.30 (g/mL) g Lab File ID: 0807038-16R273.d 
----

Level: {TRACE/LOW/MED} LOW Date Received: 07/18/2008 

% Moisture: not dec. 13.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
------------

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND {ug/L or ~ Q 

79-01-6 Trichloroethene 4.6 U 

108-87-2 cyclohexane 4.6 U 

78-87-5 chloropropane 4.6 U 

I 75-27-4 ichloromethane 4.6 U 

10061-01-5 cis-1,3-Dichloropropene 4.6 U 

108-10-1 4-Methyl-2-pentanone 9.1 U 

108-88-3 Toluene 4.6 U 

10061-02-6 trans-l,3-Dichloropropene 4.6 U 

79-00-5 1, 1, 2-Trichloroethane 4.6 U 

127-18-4 Tetrachloroethene 4.6 U 

591-78-6 2-Hexanone 9.1 U 

1124 48 1 ochloromethane 4.6 U 
i 

106-93-4 ~oethane 4.6 y 
108-90-7 zene 4.6 U 

\AJ sst 
100-41-4 Ethy]henzene 4.6 U 

95-47-6 0' ·Xylene 4.6 U 

179601-23-1 m,p·Xylene 4.6 U 

100-42-5 Styrene 4.6 U 

75-25-2 Bromoform 4.6 U 

98-82-8 Isopropylbenzene 4.6 U 

79-34-5 2-Tetrachloroethane 4.6 U 

541-73-1 lorobenzene 4.6 U 

106-46-7 1,4-Dichlorobenzene 4.6 U 

95-50-1 1,2-Dichlorobenzene 4.6 U 

96-12-8 1,2-Dibromo-3-chloropropane 4.6 U 

120-82-1 1, 2, 4-Trichlorobenzene 4.6 U 

87-61-6 1,2,3-Trichlorobenzene 4.6 U 

SOM01.2 (8/2007) 



Lab Name: 

1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SS20-0406 

N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-16 

Sample wt/vol: 6.30 (g/mL) g Lab File ID: 0807038-16R273.d 

Level: (TRACE or LOW/MED) LOW Date Received: 07/18/2008 

% Moisture: not dec. 13.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 10.0 (mL) 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

. 

1 
E9667961 

,-rh:"!!=!; gnt=! 
Total Alkanes N/A 

Registry Number. 

SOM01.2 (8/2007) 



1A - FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-1618 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-17 

Sample wt/vol: 6.28 (g/mL) g Lab File ID: 0807038-1791.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 7.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------------

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

75-71-8 Dichlorodifluoromethane 4.3 U 

74-87-3 Chloromethane 4.3 U 

75-01-4 Vinyl chloride 4.3 U 

74-83-9 Bromomethane 4.3 U 

75-00-3 Chloroethane 4.3 U 

75-69-4 Trichlorofluoromethane 4.3 U 

75-35-4 1,1-Dichloroethene 4.3 U 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 4.3 U 

67-64-1 Acetone 8.6 U 

75-15-0 Carbon disulfide 4.3 U 

79-20-9 Methyl acetate 4.3 U 

75-09-2 Methylene chloride 4i~ ~ .;w... \,\ BL 
156-60-5 trans-1,2-Dichloroethene 4.3 U 

1634-04-4 Methyl tert-butyl ether 4.3 U 

75-34-3 1,1-Dichloroethane 4.3 U 

156-59-2 cis-1,2-Dichloroethene 4.3 U 

78-93-3 2-Butanone 8.6 U 

74-97-5 Bromochloromethane 4.3 U 

67-66-3 Chloroform 4.3 U 

71-55-6 1,1,1-Trichloroethane 4.3 U 

110-82-7 Cyclohexane 4.3 U 

56-23-5 Carbon tetrachloride 4.3 U 

71-43-2 Benzene 4.3 y 
107-06-2 1,2-Dichloroethane 4.3 U 

123-91-1 1,4-Dioxane 86 U 
Report 1,4-Dioxane for Low-Medium VOA analysis only 

SOM01.2 (8/2007) 



to 
1B - FORM I VOA-2 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
VWAE-SB20-1618 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab ID: 0807038-17 

wt/vol: 6.28 (g/mL) g Lab File ID: 0807038-1791.d 
----

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 7.0 Date 07/30/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
---------------

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

79-01-6 Trichloroethene 4.3 U 

108-87-2 Methylcyclohexane 4.3 U 

78-87-5 1,2-Dichloropropane 4.3 U 

75-27-4 Bromodichloromethane 4.3 U 

10061-01-5 cis-1,3-Dichloropropene 4.3 U 

108-10-1 4-Methyl-2-pentanone 8.6 U 

108-88-3 Toluene 4.3 U 

10061-02-6 trans-1,3-Dichloropropene 4.3 U 

79-00-5 l,l,2-Trichloroethane 4.3 U 

~aChloroethene 4.3 U 

2-Hexanone 8.6 U 

I Dibromochloromethane 4.3 U 

106-93-4 1,2-Dibromoethane 4.3 U 

108-90-7 Chlorobenzene 4.3 U 

100-41-4 Ethylbenzene 4.3 U 

95-47-6 o-Xylene 4.3 U 

179601-23-1 m,p-Xylene 4.3 U 

100-42-5 Styrene 4.3 U 

75-25-2 Bromoform 4.3 U 

98-82-8 Isopropylbenzene 4.3 U 

79-34-5 1, 1, 2, 2-Tetrachloroethane 4.3 U 

541-73-1 l,3-Dichlorobenzene 4.3 I U 

106-46-7 1,4-Dichlorobenzene 4.3 U 

95-50-1 1,2-Dichlorobenzene 4.3 ,U 

96-12-8 1,2-Dibromo-3-chloropropane 4.3 U 

120-82-1 1,2,4-Trichlorobenzene 4,3~ 
87-61-6 l,2,3-Trichlorobenzene 4.3 U 

SOM01.2 (8/2007) 



Lab Name: 

1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB20-1618 

N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-17 

Sample wt/vol: 6.28 (g/mL) g Lab File 10: 0807038-1791.d 

Level: (TRACE or LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 7.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 10: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
-------------------

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 10.0 (mL) 

01 
02 
03 
04 
05 
06 
07 

08 
09 
10 
11 

12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 

26 
27 

28 
29 
30 

CAS NUMBER COMPOUND NAME 

E9667961 Total Alkanes 
1EPA-designated Registry Number. 

RT EST. CONC. Q 

N/A 

SOM01.2 (8/2007) 

{O 



lA - FORM I VOA-l EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20P-1618 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-18 

Sample wt/vol: 6.10 (g/mL) g Lab File ID: 0807038-l891.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 7.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------------

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

75-71-8 Dichlorodifluoromethane 4.4 U 

74-87-3 Chloromethane 4.4 U 

75-01-4 Vinyl chloride 4.4 U 

74-83-9 Bromomethane 4.4 U 

75-00-3 Chloroethane 4.4 U 

75-69-4 Trichlorofluoromethane 4.4 U 

75-35-4 1,1-Dichloroethene 4.4 U 

76-13-1 1,1,2-Trichloro-l,2,2-trifluoroethane 4.4 U 

67-64-1 Acetone 8.8 U 

75-15-0 Carbon disulfide 4.4 U 

79-20-9 Methyl acetate 4.4 U 

75-09-2 Methylene chloride 4·4 J-4- ~ 

156-60-5 trans-l,2-Dichloroethene 4.4 U 

1634-04-4 Methyl tert-butyl ether 4.4 U 

75-34-3 l,l-Dichloroethane 4.4 U 

156-59-2 cis-l,2-Dichloroethene 4.4 U 

78-93-3 2-Butanone 8.8 U 

74-97-5 Bromochloromethane 4.4 U 

67-66-3 Chloroform 4.4 U 

71-55-6 1,1,1-Trichloroethane 4.4 U 

110-82-7 Cyclohexane 4.4 U 

56-23-5 Carbon tetrachloride 4.4 U 

71-43-2 Benzene 4.4 U 

107-06-2 1,2-Dichloroethane 4.4 U 

123-91-1 1,4-Dioxane 88 U 
Report 1,4-Dloxane for Low-Medlum VOA analysls only 

SOM01.2 (8/2007) 



II 
IB - FORM I VOA-2 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: ( SOIL Lab Sample ID: 0807038-18 

Sample wt/vol: 6.10 (g/mL) g Lab File ID: 0807038-1891.d 

Level: LOW Date Received: 07/21/2008 

% Moisture: not dec. 7.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (nun) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------------

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND 19 or ug/kg)~ Q 

79-01-6 ethene 4.4 U 

108-87-2 Methylcyclohexane 4.4 U 

78 87-5 1,2 Di("'hl ......... ..;p.::::opane 4.4 U 

75-27-4 Bromodichloromethane 4.4 U 

10061-01-5 cis-l,3-Dichloropropene 4.4 U 

108-10-1 4-Methyl-2-pentanone 8.8 U 

108-88-3 Toluene 4.4 U 

10061-02-6 trans-l,3-Dichloropropene 4.4 U 

79-00-5 1,1,2-Trichloroethane 4.4 U 

127-18-4 Tetrachloroethene 4.4 U 

591-78-6 2-Hexanone 8.8 U 

124-48-1 Dibromochloromethane 4.4 U 

106-93-4 1,2-Dibromoethane 4.4 U 

108-90-7 Chlorobenzene 4.4 U 

100-41-4 Ethy.l hpn 7.pnp 4.4 U 

95-47-6 o-Xylene 4.4 U 

179601-23-1 m,p-Xylene 4.4 U 

1 rene 4.4 U 

75-25-2 Bromoform 4.4 U 

98-82-8 Isopropylbenzene 4.4 U 

~hloroethane 4.4 U 

541 Dichlorobenzene 4.4 U 

1 nzene 4.4 U 

95-50-1 2-Dichlorobenzene 4.4 U 

96-~2-DibromO-3-Chloropropane 4.4 U 

120 2,4-Trichlorobenzene 4.4 U 

87-61-6 1,2,3-Trichlorobenzene 4.4 U 

SOM01.2 (8/2007) 



Lab Name: 

IJ - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB20P-1618 

N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-18 

Sample wt/vol: 6.10 (g/mL) g Lab File 10: 0807038-1891.d 

Level: (TRACE or LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 7.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 10: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
-------------------

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 10.0 (mL) 

01 
02 

03 
04 

05 
06 
07 

08 
09 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

25 
26 
27 

28 
29 
30 

CAS NUMBER COMPOUND NAME 

E9667961 Total Alkanes 
1EPA-designated Registry Number. 

RT EST. CONC. Q 

N/A 

SOMOl.2 (8/2007) 

{ I 



[1-
1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
VWAE-SB20-2022 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-19 

Sample wt/vol: 6.26 (g/mL) g Lab File 10: 0807038-1991.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 8.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 10: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------------

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

75-71-8 Dichlorodifluoromethane 4.3 U 

74-87-3 Chloromethane 4.3 U 

75-01-4 Vinyl chloride 4.3 U 

74-83-9 Bromomethane 4.3 U 

75-00-3 Chloroethane 4.3 U 

75-69-4 Trichlorofluoromethane 4.3 U 

75-35-4 1,1-Dichloroethene 4.3 U 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 4.3 U 

67-64-1 Acetone 8.7 U 

75-15-0 Carbon disulfide 4.3 U 

79-20-9 Methyl acetate 4.3 U 

75-09-2 Methylene chloride 4,J, ~ ~ 

156-60-5 trans-1,2-Dichloroethene 4.3 U 

1634-04-4 Methyl tert-butyl ether 4.3 U 

75-34-3 1,1-Dichloroethane 4.3 U 

156-59-2 cis-1,2-Dichloroethene 4.3 U 

78-93-3 2-Butanone 8.7 U 

74-97-5 Bromochloromethane 4.3 U 

67-66-3 Chloroform 4.3 U 

71-55-6 1, 1, 1-Trichloroethane 4.3 U 

110-82-7 Cyclohexane 4.3 U 

56-23-5 Carbon tetrachloride 4.3 U 

71-43-2 Benzene 4.3 U 

107-06-2 1,2-Dichloroethane 4.3 U 

123-91-1 1,4-Dioxane 87 U 
Report 1,4-Dloxane for Low-Medlum VOA analysls only 

SOM01.2 (8/2007) 



1B - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-2022 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-19 

Sample wt/vol: 6.26 (g/mL) g Lab File 10: 0807038-1991.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 8.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 10: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------------

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

79-01-6 Trichloroethene 4.3 U 

108-87-2 Methylcyclohexane 4.3 U 

78-87-5 1,2-Dichloropropane 4.3 U 

75-27-4 Bromodichloromethane 4.3 U 

10061-01-5 cis-1,3-Dichloropropene 4.3 U 

108-10-1 4-Methyl-2-pentanone 8.7 U 

108-88-3 Toluene 4.3 U 

10061-02-6 trans-1,3-Dichloropropene 4.3 U 

79-00-5 1,1,2-Trichloroethane 4.3 U 

127-18-4 Tetrachloroethene 4.3 U 

591-78-6 2-Hexanone 8.7 U 

124-48-1 Dibromochloromethane 4.3 U 

106-93-4 1,2-Dibromoethane 4.3 U 

108-90-7 Chlorobenzene 4.3 U 

100-41-4 Ethylbenzene 4.3 U 

95-47-6 o-Xylene 4.3 U 

179601-23-1 m,p-Xylene 4.3 U 

100-42-5 Styrene 4.3 U 

75-25-2 Bromoform 4.3 U 

98-82-8 Isopropylbenzene 4.3 U 

79-34-5 1, 1, 2, 2-Tetrachloroethane 4.3 U 

541-73-1 1,3-Dichlorobenzene 4.3 U 

106-46-7 1,4-Dichlorobenzene 4.3 U 

95-50-1 1,2-Dichlorobenzene 4.3 U 

96-12-8 1,2-Dibromo-3-chloropropane 4.3 U 

120-82-1 1,2,4-Trichlorobenzene 4.3 U 

87-61-6 1, 2, 3-Trichlorobenzene 4.3 U 

SOM01.2 (8/2007) 



Lab Name: 

1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB20-2022 

N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-19 

wt/vol: 6.26 (g/mL) g Lab File ID: 0807038-1991.d 

Level: (TRACE or LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 8.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: or ug/kg) ug/kg Purge Volume: 10.0 (mL) 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

01 
02 
03 
04 
05 

06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

26 
27 
28 
29 
30 

E9667961 Total Alkanes 
1EP, .rlp~;0n~Tprl Registry Number. 

N/A 

SOM01.2 (8/2007) 



1A - FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-2830 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-20 

Sample wt/vo1: 6.29 (g/mL) g Lab File 10: 0807038-2091.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 11. 0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 10: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------------

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. ,COMPOUND (ug/L or ug/kg)~ Q 

75-71-8 Dichlorodifluoromethane 4.5 U 

74-87-3 Chloromethane 4.5 U 

75-01-4 Vinyl chloride 4.5 U 

74-83-9 Bromomethane 4.5 U 

75-00-3 Chloroethane 4.5 U 

75-69-4 Trichlorofluoromethane 4.5 U 

75-35-4 1,1-Dichloroethene 4.5 U 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 4.5 U 

67-64-1 Acetone 10 

75-15-0 Carbon disulfide 4.5 U 

79-20-9 Methyl acetate 4.5 U 

75-09-2 Methylene chloride 4.5 -r.e- ~ 

156-60-5 trans-1,2-Dichloroethene 4.5 U 

1634-04-4 Methyl tert-butyl ether 1.3 J 

75-34-3 1,1-Dichloroethane 4.5 U 

156-59-2 cis-1,2-Dichloroethene 4.5 U 

78-93-3 2-Butanone 8.9 U 

74-97-5 Bromochloromethane 4.5 U 

67-66-3 Chloroform 4.5 U 

71-55-6 1, 1, 1-Trichloroethane 4.5 U 

110-82-7 Cyclohexane 4.5 U 

56-23-5 Carbon tetrachloride 4.5 U 

71-43-2 Benzene 4.5 U 

107-06-2 1,2-Dichloroethane 4.5 U 

123-91-1 1,4-Dioxane 89 U 
Report 1,4-Dloxane for Low-Medlum VOA analysls only 

SOM01.2 (8/2007) 



l~ 
1B - FORM I VOA-2 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
VWAE-SB20-2830 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-20 

Sample wt/vol: 6.29 (g/mL) g Lab File ID: 0807038-2091.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 11.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------------

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

79-01-6 Trichloroethene 4.5 U 

108-87-2 Methylcyclohexane 4.5 U 

78-87-5 1,2-Dichloropropane 4.5 U 

75-27-4 Bromodichloromethane 4.5 U 

10061-01-5 cis-1,3-Dichloropropene 4.5 U 

108-10-1 4-Methyl-2-pentanone 8.9 U 

108-88-3 Toluene 4.5 U 

10061-02-6 trans-1,3-Dichloropropene 4.5 U 

79-00-5 1,1,2-Trichloroethane 4.5 U 

127-18-4 Tetrachloroethene 4.5 U 

591-78-6 2-Hexanone 8.9 U 

124-48-1 Dibromochloromethane 4.5 U 

106-93-4 1,2-Dibromoethane 4.5 U 

108-90-7 Chlorobenzene 4.5 U 

100-41-4 Ethylbenzene 4.5 U 

95-47-6 o-Xylene 4.5 U 

179601-23-1 m,p-Xylene 4.5 U 

100-42-5 Styrene 4.5 U 

75-25-2 Bromoform 4.5 U 

98-82-8 Isopropylbenzene 4.5 U 

79-34-5 1, 1, 2, 2-Tetrachloroethane 4.5 U 

541-73-1 1,3-Dichlorobenzene 4.5 U 

106-46-7 1,4-Dichlorobenzene 4.5 U 

95-50-1 1,2-Dichlorobenzene 4.5 U 

96-12-8 1,2-Dibromo-3-chloropropane 4.5 U 

120-82-1 1,2,4-Trichlorobenzene 4.5 U 

87-61-6 1, 2, 3-Trichlorobenzene 4.5 U 

SOMOL 2 (8/2007) 



Lab Name: 

1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB20-2830 

N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807038-20 

Sample wt/vol: 6.29 (g/mL) g Lab File ID: 0807038-2091.d 

Level: (TRACE or LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 11.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 10.0 (mL) 

01 
02 

03 
04 

05 
06 
07 

08 
09 
10 

11 
12 
13 
14 

15 
16 
17 

18 
19 
20 
21 
22 
23 
24 

25 
26 
27 

28 
29 
30 

CAS NUMBER COMPOUND NAME 

E9667961 Total Alkanes 
1EPA-designated Registry Number. 

RT EST. CONC. Q 

N/A 

SOM01.2 (8/2007) 

{? 



1A - FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-3234 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-21 

Sample wt/vo1: 6.38 (g/mL) g Lab File 10: 0807038-2191.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------------

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

75-71-8 Dichlorodifluoromethane 3.9 U 

74-87-3 Chloromethane 3.9 U 

75-01-4 Vinyl chloride 3.9 U 

74-83-9 Bromomethane 3.9 U 

75-00-3 Chloroethane 3.9 U 

75-69-4 Trichlorofluoromethane 3.9 U 

75-35-4 1,1-Dichloroethene 3.9 U 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 3.9 U 

67-64-1 Acetone 17 

75-15-0 Carbon disulfide 3.9 U 

79-20-9 Methyl acetate 3.9 U 

75-09-2 Methylene chloride 3,9 ~ ~ 

156-60-5 trans-1,2-Dichloroethene 3.9 U 

1634-04-4 Methyl tert-butyl ether 0.30 J 

75-34-3 1,1-Dichloroethane 3.9 U 

156-59-2 cis-1,2-Dichloroethene 3.9 U 

78-93-3 2-Butanone 7.8 U 

74-97-5 Bromochloromethane 3.9 U 

67-66-3 Chloroform 3.9 U 

71-55-6 1, 1, 1-Trichloroethane 3.9 U 

110-82-7 Cyclohexane 3.9 U 

56-23-5 Carbon tetrachloride 3.9 U 

71-43-2 Benzene 3.9 U 

107-06-2 1,2-0ichloroethane 3.9 U 

123-91-1 1,4-Dioxane 78 U 
Report 1,4-Dloxane for Low-Medlum VOA analysls only 

~w 
,. !ol2..-\lo& SOM01.2 (8/2007) 



1B - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-3234 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807038-21 

Sample wt/vol: 6.38 (g/mL) g Lab File 10: 0807038-2191.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. Date 07/30/2008 

GC Column: SPB-624 10: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Volume: (uL) 
----------------

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

79 01-6 ene 3.9 U 

108 87-2 Methylcycl "'- 3.9 U 

78-87-5 1,2-Dichloropropane 3.9 U 

75-27-4 Bromodichloromethane 3.9 U 

10061 ("11 
t::: cis-1,3-Dichloropropene 3.9 U 

108-10-1 4-Methyl-2-pentanone 7.8 U 

108-88-3 Toluene 3.9 U 

10061-02-6 trans-1,3-Dichloropropene 3.9 U 

79-00-5 1,1,2-Trichloroethane 3.9 U 

127-18-4 Tetrachloroethene 3.9 U 

591-78-6 2-Hexanone 7.8 U 

124-48-1 Dibromochloromethane 3.9 U 

106-93-4 1,2-Dibromoethane 3.9 U 

108-90-7 Chlorobenzene 3.9 U 

100 111 11 enzene 3.9 U 

95-47-6 o-Xylene 3.9 U 

179601-23-1 m,p-Xylene 3.9 U 

1100-42-5 St rene 3.9 U 

7 form 3.9 U 

98-82-8 propylbenzene 3.9 U 

79-34-5 1,2,2-Tetrachloroethane 3.9 U 

541-73-1 3-Dichlorobenzene 3.9 U 

106-46-7 ichlorobenzene 3.9 U 

95-50-1 1,2-Dichlorobenzene 3.9 U 

96-12-8 l,2-Dibromo-3-chloropropane 3.9 U 

120-82-1 1,2,4-Trichlorobenzene 3.9 U 

87-61-6 11,2,3-Trichlorobenzene 3.9 U 

SOM01.2 (8/2007) 



01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 

26 
27 
28 

29 
30 

Lab Name: 

1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB20-3234 

N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab 10: 0807038-21 

wt/vol: 6.38 (g/mL) g Lab File 10: 0807038-2191.d 

Level: (TRACE or LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. Date Analyzed: 07/30/2008 

GC Column: SPB-624 10: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Volume: (uL) 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 10.0 (mL) 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

UNKNOWN 6.39 6.9 J 

I E9667961 Total Alkanes N/A 
1EPA-designated Registry Number. 

SOM01.2 (8/2007) 
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INTRODUCTION 

Scope and Applicability 

This SOP offers detai in evaluating laboratory 
data generated according to the method in the "USEPA Contract 
Laboratory Program Statement Work for Organics Analysis Multi-
Media, Multi-Concentration, SOMOI.I, May 2005". The validat 
procedures and actions discuss this document are based on 

rements set forth in the "USEPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic 
Methods Data Review, January 2005". This document attempts to 
cover technical problems specific to low/Medium concentration of 
volati compounds. Situations may se where data limitations 
must be assessed based on the 's own professional 
judgement. 

In addition to technical requirements, contractual requirements 
may so be covered in this document. While it is important 

of contract non-compl be addressed in the Data 
Assessment, the technical are always used to qualify the 

cal data. 

Summary 

To ensure a thorough eva ion of each result a data 
case, the reviewer must complete the checklist within this SOP, 
answering specific questions while performing the cribed 
"ACTIONS" in each section. Qualifiers (or flags) are applied to 
questionable or unusable results as instructed. The 

ifiers discussed in this document are as follows: 

Data Qualifiers 

U 

J 

N 

IN 

The analyte was for, but was not detected 
above the reported sample quantitation limit. 

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the s 

The analysis the presence of an for 
which there is presumptive evidence to make a 
"tentative identi ion." 

The analysis indicates the presence of an that 
has been "tentatively identified" and the associated 
numerical sents its approximate 
concentration. . 

I 



UJ 

R 

The analyte was not detected above the reported sample 
quantitation limit. However, the reported quantitation 
limit is approximate and mayor may not represent the 
actual limit of quantitation necessary to accurately 
and precisely measure the analyte in the sample. 

The sample results are rejected due to serious 
deficiencies in the ability to analyze the sample and 
meet quality control criteria. The presence or absence 
of the analyte cannot be verified. 

Lab Qualifiers: 

D 

B 

E 

P 

The positive value is the result of an analysis at a 
secondary dilution factor. 

The analyte is present in the associated method blank 
as well as in the sample. This qualifier has a 
different meaning when validating inorganic data. 

The concentration of this analyte exceeds the 
calibration range of the instrument. 

Pesticide/Aroclor target analytes when the % Difference 
between the analyte concentrations obtained from the 
two dissimilar GC columns is greater than 25%. 

The reviewer must prepare a detailed data assessment to be 
submitted along with the completed SOP checklist. The Data 
Assessment must list all data qualiiications, reasons for 
qualifications, instances of missing data and contract non
compliance. 

Reviewer Qualifications: 

Data reviewers must possess a working knowledge of the USEPA 
Statement of Work SOMOl.2 and National Functional Guidelines 
mentioned above. 

2 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

PACKAGE COMPLETENESS AND DELIVERABLES 

A I /10 Ill! I 11 ' /' 
CASE NUMBER: N/A LAB: C I,IPUC /ILt,ry) ; CUU t !U<--

---C..~, ............ --------- I I ( 

SITE NAME: \/,'e.ll Uf. s Is let Vlvl j pR. SOG No(s) • :_0_8'_0_1---"-0---'3"'----""-( ____ _ 

1.0 Chain of Custody and Sampling Trip Reports 

1.1 Are the Traffic Reports/Chain-of-Custody Records 
present for all samples? 

ACTION: If no, contact RSCC, or TOPO to obtain 

1.2 

replacement of missing or il copies 
from the lab. 

Is the Sampling Trip Report present 
samples? 

all 

ACTION: If no, contact either RSCC or ask the TOPO to 
obtain the necessary information from the 'prime 
contractor. 

2.0 Data Completeness and Deliverables 

2.1 Have any missing deliverables been received 
and added to the data package? 

ACTION: Contact the TOPO to obtain an explanation or 

M __ 

resubmittal of any missing del s from the lab. 

2.2 

If lab cannot provide them, note the effect on the 
review of the data package in Contract 
Problems/Non-compliance section the Data 
Assessment. 

Was CLASS CCS checklist included with the 
package? 

3 

cl __ 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

2.3 Are there any discrepancies between the Traffic 
Reports/Chain-of-Custody Records, and Sampling 
Trip Report? 

ACTION: If yes, contact the TOPO to obtain an explanation or 
resubmittal of any missing deliverables from the 
laboratory. 

3.0 Cover Letter SDG Narrative 

3.1 Is the SDG Narrative or Cover Letter Present? 

3.2 Are case number, SDG number and contract number 
contained in the SDG Narrative or cover letter 
(see SOW, Exhibit B, section 2.5.1)? 
EPA sample numbers in the SDG, detailed 
documentation of any quality control, sample, 
shipment, and/or analytical problems encountered 
in processing the samples? Corrective action 
taken? Iii 

3.3 Does the Narrative contain the following 
information SOM01.1, page B-12, section 2.5.1)? 
Description of trap, column used, storage of 
samples, case#, SDG#, analytical problems, and [~ 

3.4 

3.5 

3.6 

discrepancies between field and lab weights. 

Does the narrative, VOA section, contain a list 
of all TICs identified as alkanes and their 
estimated concentrations? 

Did the contractor record the temperature of the 
cooler on the Form DC-I, Item 9 - Cooler 
Temperature, and in the SDG Narrative? 

Does the narrative contain a list of the pH 
values determined for each water sample submitted 
for volatiles analysis (SOW, page B-13, section [J 
2.5.1.2)? 

4 

I 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

3.7 

ACTION: 

Does Case Narrative contain the "verbatim" 
statement (page B-12, section 2.5.1 the SOM)? 

If "No", to any stion in this section, 
contact the TOPO to obtain neces 

resubmittals. If unavailable, document 
under the Contract Problems/ 

Non-Compliance section of the Data Assessment. 

4.0 Data Validation Checklist 

4.1 Check package the following (see SOM reporting 
requirements, section 2.1, page B-10): 

a. Is package paginated in ascending order 
starting from the SDG narrative? 

b. Are 1 forms and copies legible? 

c. Assembled in the order set forth the SOW? 

d. Low/Med Concentration Volati Data present? 

Action: Take action as fied in section 3.7 above. 

PART A: Low/Medium Volatile ANALYSES 

1.0 Sample Conditions/Problems 

1.1 Do the Traffic Reports/Chain-of-Custody Records, 
Sampling Trip Report or Lab Narrative indicate 
any problems with sample receipt, condition of 
samples, analytical problems or special 
circumstances affecting the quality of the data? 

ACTION: If samples were not iced or the was melted upon 
1 at the laboratory and the temperature of the 

5 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-33/VOA, Revision 1 Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

YES NO N/A 

cooler was > 100 C, then flag all positive results 
with a "J" and all non-detects "UJ". 

ACTION: If both VOA vials for a sample have air bubbles or the 
VOA vial analyzed had air bubbles, flag all positive 
results "J" and all non-detects "R". 

2.0 Holding Times 

2.1 Have any VOA technical holding times, determined 
from date of collection to date of analysis, been 
exceeded? 

2.2 Preservation: Aqueous samples must be preserved with 
HCL to pH of 2 or below and cooled at 4°C ± 2°C. 
Non-aqueous samples: frozen (less than -7°C) or properly 
cooled (4°C ± 2°C) and preserved with NaHS04. 

Action: Qualify sample results according to the following table. 

Holding Time Actions for Low/Medium Volatile Analyses 

ACTION 

Matrix Preserved Criteria Detected Non-Detected 

Associated Compounds Associated Compounds 

No ~ 7 Days NO Action 

No > 7 Days J R 

Aqueous Yes ~ 14 Days No Action 

Yes > 14 Days J R 

No ~ 14 Days J R 

Non-Aqueous Yes ~ 14 Days No Action 

Yes/No > 14 Days J R 

3.0 Deuterated Monitoring Compound CDMC) Recovery CFor.m II) 

6 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

NO N/A 

3.1 Are Volatile SMC Recovery Summaries (Form II 
sent? 

ACTION: Contact the TOPO to obtain an explanation/resubmittal 
from the lab. If missing deliverables are 

lable, document the effect in the Data 
Assessment. 

3.2 Were outliers marked correctly with an sk? d_ 
ACTION: all outliers in red. 

3.3 Were more than three of the fourteen (14) 
Monitoring Compounds (DMC's) 
outside their corresponding 

If yes, were samples re-analyzed? 

Were method blanks re-analyzed? 

? 

..Ll 

..Ll 

ACTION: If any DMC is outside the required limits (see Table 
below), qualify their associated target compounds 
(See Table below) as follows: 

VOLATILE DMC AND THEIR ASSOCIATED TARGET COMPOUNDS 

Chloroethane-dS 

Dichlorodifluoromethane 
Chloromethane 
Bromomethane 
Chloroethane 
Carbon Di fide 

1,,2-Dichloropropane-d6 

Cyclohexane 
Methylcyclohexane 
1,2-Dichloropropane 
Bromodichloromethane 

7 

1,2-Dichlorobenzene-d4 

Chlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
1,2,4-Trichlorobenzene 
1,2,3-Trichlorobenzene 

,./ 

/ 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

1,4-Dioxane-d8 

l,4-Dioxane 

2-Butanone-d5 

Acetone 
2-butanone 

Vinyl Chloride-d3 

Vinyl Chloride 

1,2-Dichloroethane-d4 

Trichlorofluoromethane 
1,l,2-Trichloro-l,2,2-

trifluoroethane 
Methyl Acetate 
Methylene Chloride 
Methyl tert-Butyl Ether 
Carbon Tetrachloride 
l,2-Dichloroethane 
1, 1, I-Trichloroethane 
l,2-Dibromoethane 

trans-1,3-
Dichloropropene-d4 

s-l,3-Dichloropropene 
trans-l,3-

Dichloropropene 
l,l,2-Trichloroethane 

1,1-dichloroethene-d2 
1,1 chloroethene 
trans-l,2-

Dichloroethen~ 

s-l,2-Dichloroethene 

Benzene-d6 

Benzene 

Toluene-dB 

Trichloroethene 
Toluene 
Tetrachloroethene 
Ethylbenzene 
o-Xylenes 
m,p-Xylene 
Styrene 
Isopropylbenzene 

8 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

Chloroform-d 
l,l-Dichloroethane 
Bromochloromethane 
Chloroform 
Dibromochloromethane 
Bromoform 

2-Hexanone-d5 

4-Methyl-2-pentanone 
2-Hexanone 

1,1,2,2-
Tetrachloroethane
d2 

1,1,2,2-
Tetrachloroethane 

l,2-Dibromo-3 
chloropropane 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

NO N/A 

VOLATILE DEUTERATED MONITORING COMPOUND RECOVERY LIMITS 

DMC Recovery Limits (%) Recovery Limits (%) 
for Water Samples for Soil samples 

Vinyl Chloride-d3 65 - 131 68 - 122 

Chloroethane-d5 71 - 131 61 - 130 

1,1-Dichloroethene-d2 55 - 104 45 132 

2-Butanone-d5 49 - 155 20 - 182 

Chloroform-d 78 - 121 72 - 123 

l,2-Dichloroethane-d4 78 - 129 79 - 122 

Benzene-d6 77 - 124 80 - 121 

1,2-Dichloropropane-d6 79 - 124 74 - 124 

Toluene-d8 77 - 121 78 - 121 

trans-l,3-Dichloropropene-d4 73 - 121 72 - 130 

2-Hexanone-d5 28 - 135 17 - 184 

1,4-Dioxane-d8 50 - 150 50 - 150 

1,1,2,2-Tetrachloroethane-d2 73 - 125 56 - 161 

1,2-Dichlorobenzene-d4 80 - 131 70 - 131 

1. For recovery greater than the upper limit: 

a. "J" I positive associated target compounds. 
b. Do not qualify associated non-detects. 

2. For any greater than or equal to 20%, but 
the limit: 

a. Quali "J" all positive associated target compounds. 
b. Quali "UJ" associated non-detects. 

3. For less than 20%: 

9 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

a. Qualify "J" all positive associated target compounds. 
b. Qualify "R" all associated non-detects. 

NOTE: Up to three (3) DMC's per sample, excluding 1,4-Dioxane-d8, 
may fail to meet the recovery limits. (SOM, sec. 11.3.4, pg. 
D-45/Low Medium VOA). Recovery limits 1,4-Dioxane-d8 are 

sory. 
As per SOM, any sample which has more than 3 DMC's outside 
the limits, it must be reanalyzed (SOM sec. 11.4.3.1 
pg. D-46/Low Medium VOA) . 

ACTION: Note in the Data Assessment under Contract 
Non-Compliance if the Lab did not perform 

3.4 Are any transcription/calculation errors 
between raw data and form II? 

ACTION: If errors exist, ask the TOPO to obtain an 
explanation/resubmittal from the lab, make any 
necessary corrections and note errors in the 
assessment. 

/ 
is. 

Note: DMC recovery limits criteria and qualifications apply 
to samples diluted 5X and less. For samples diluted 
greater than 5X, recovery criteria does not apply 

assumed DMC is diluted below the quantitat range. 

4.0 Matrix Spike/Matrix Spike Duplicate Recovery (For.m III) 
Note: Data for MS/MSD will not be present unless 

4.1 

4.2 

Are the MS/MSD Recovery Forms (Form III 
Low/Med VOA) present? 

Was the MS/MSD analyzed at the required 
frequency (once per SDG, or every 20 samples, 
whichever is more frequent)? 

ACTION: If any MS/MSD data are missing, take action as 
specified in section 3.1 above. 

ACTION: No action is taken on MS/MSD data 
using professional judgement, the val 

10 

However, 
may 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-33/VOA, Revision 1 Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

%R or RPD > 

20% ~ %R < 

%R < 20% 

YES NO N/A 

use the MS and MSD results in conjunction with other 
QC criteria and determine the need for some qualification 
of the data. If any MS/MSD % recovery or RPD is out of 
specification, qualify data to include the consideration of 
the existence of interference in the raw data. Consideration 
include, but not limited to the following "Action": 

Action 
Criteria 

Detected Spiked Non-detected 
Compounds Spiked Compounds 

Upper Acceptance Limit J No qualification 

Lower Acceptance Limit J UJ 

J Use Professional 
Judgement 

Lower Acceptance Limit < %R; RPD ~ No qualification 
Upper Acceptance Limits 

5.0 Method Blanks (Form IV) 

5.1 

5.2 

5.3 

5.4 

Is the Volatile Method Blank Summary (Form IV 
VOA) present for aqueous and soil samples? 

Freauency of Analysis: For the analysis of Low/ 
Med Concentration VOA TCL compounds, has a method 
blank been analyzed for each SDG or every 20 
samples, whichever is more frequent? 

Has a VOA method blank been analyzed after the 
calibration standards and once every 12 hours 
time period for each GC/MS instrument used? 

Was a VOA instrument blank analyzed after each 
sample/dilution that contains a target compound 
exceeding the initial calibration range (see SOM, 
page D-48/Low/Medium VOA, section 12.1.1.3)? 1-l 

11 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-33/VOA, Revision 1 Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

YES NO N/A 

ACTION: If any method/instrument blank data are missing, 

5.5 

notify TOPO to obtain resubmittals or an 
explanation from the lab. If method blank data are 
unavailable, the reviewer may use professional 
judgement, or substitute ld blank or trip blank 
data for missing method blank data. 

If an instrument blank was not analyzed after a 
containing a target analyte exceeding the init 
calibration standards, inspect the sample chromatogram 
acquired immediately after sample for pos 
carryover. The system is considered uncontaminated if the 
target analyte is below CRQL. Use professional judgement 
to determine if carryover occurred and qualify analyte(s) 
accordingly. 

Was a blank analyzed once per SDG after 
all the samples were analyzed? 

ACTION: If storage blank data is missing, contact the TOPO to 
obtain any missing deliverables from laboratory. 
If unavailable, note in Contract Problems/Non-
Compliance section of the Data Assessment. 

5.6 The validator should veri that the correct 
identi ion scheme for EPA blanks was used. (See SOM 
page B-39, section 3.3.7.3 for more information.) 

Was the correct identi 
all Low/Med VOA blanks? 

ion scheme used 

ACTION: Contact the TOPO to obtain corrections from the lab, 
or rna the necessary corrections. Document in the 
"Contract Problems/Non-Compliance section of the Data 
Assessment all corrections made by the idator. 

5.7 Chromatography: review blank raw data chromatograms 
(RICs), . reports, data system printouts and spectra. 

Also compare the storage blank raw data method 
blank. Determine if contamination in the storage blank is 
also present in the method blank. 

12 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

Is the chromatographic performance (baseline 
stabil each instrument acceptable for [ ~ 
Low/Medium VOAs? Vl 

ACTION: Use 
the 

ssional judgement to determine the e on 

NO N/A 

5.8 Are all detected hits for target compounds in 
method, and storage blanks less than the CRQL? d_ 
====~~==: Methylene Chloride, Acetone and 2-butanone must 

than 2X ~imes their respective CRQLs. 

ACTION: If no, an explanation and laboratory's corrective 
act must be addressed in the case narrat If 
the narrat contains no explanation, then rna a 
note in the Contract Problems/Non-Compliance section 
of the Data Assessment. 

6.0 Contamination 

NOTE: "Water blanks", "drill blanks", and distilled water 

6.1 

6.2 

blanks" are 
used to quali 
QC blanks 

like any other sample, and are not 
Do not confuse them with the other 

below. 

Does the storage blank contain positive results 
(TCL and/or TICs) Low/Med Concentration VOAs? 

Do any method/reagent/instrument blanks contain 
positive (including TICs) for Low/Med 
Concentration VOAs? Ll 

NOTE: Contaminated rument blanks are unacceptable under this 
SOW (see page D-50/VOA, section 12.1.5.2). 

ACTION: Document Data Assessment under Contract 
Problems/Non-Compliance if a contaminated instrument 
blank was submitted. 

13 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

ACTION: Sample analysis results after the high concentration. 
sample must be evaluated for carryover. Sample must 
meet the maximum carryover criteria as listed in SOM 
sec. 11.3.8 p. D-46/VOA. ("the sample must 

6.3 

not contain a concentration above the CRQL 
for the target compounds that exceeded the limit 
in the contaminated sample.") 

Do any field/trip/rinse blanks have positive hits 
for Low/Med VOA results (including TICs)? 

ACTION: Prepare a list of the samples associated with each of 
the contaminated blanks. (Attach a separate sheet.) 

Ll£ 

NOTE: All field blank results associated with a particular group 
of samples (may exceed one per case) must be used to 
qualify data. Trip blanks are used to qualify only those 
samples with which they were shipped. Blanks may not be 
qualified because of contamination in another blank. 
Field blanks & trip blanks must be qualified for system 
monitoring compound, instrument performance criteria, 
spectral or calibration QC problems. 

ACTION: Follow the directions in the table below to qualify 
TCL results due to contamination. Use the largest 
value from all the associated blanks. If any blanks 
are grossly contaminated (i.e., saturated by GC/MS), 
all associated sample data should be qualified 
unusable (R). 

Blank Type Blank Result Sample Result Action for Samples 

Detects Not detected No qualification required 

< CRQL * < CRQL* Report CRQL value with a U 

~ CRQL* No qualification required -

= CRQL * < CRQL) * Report CRQL value with a U 

Method, Field, > CRQL* No qualification required 

14 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-33/VOA, Revision 1 Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

YES NO N/A 

,. Storage, < CRQL* Report CRQL value with a U 

Instrument ** > CRQL * ~ CRQL* and Report concentration of 

* 
** 

< blank sample with a U 
contamination 

~ CRQL* and No qualification required 
> blank 

contamination 

Gross Detects Qualify as 
contamination unusable R 

TIC > 2ug/L Detects See "Action" below 

2x the CRQL for methylene chloride, 2-butanone and acetone 
Qualifications based on instrument blank results affect only the sample analyzed immediately after the 
sample that has target compounds that exceed the calibration range or non-target compounds that exceed 
100 ug/L. 

NOTE: Analytes qualified "U" for blank contamination are treated 
as "hits" when qualifying for calibration criteria. 

Note: When applied as described the table above, the contaminant 

ACTION 

6.4 

concentration in the blank are multiplied by the sample di ion 
factor. 

For TIC compounds, if concentration the 
sample is less than times the concentration in 
the most contaminated associated blank, flag the 
sample data "R" (unusable). 

Are there field/rinse/equipment blanks associated 
with sample? 

ACTION: Note data assessment that there is no associated 
field/rinse/equipment blank. 

==~~~==: samples taken from a drinking water tap do 
associated blanks. 

7.0 GC/MS Instrument Performance Check (Form V) 

15 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

7.1 Are the GC/MS Instrument Performance Check Forms 

(Form V) present Bromofluorobenzene (BFB)? 

7.2 Are the enhanced bar graph spectrum and 

mass/charge (m/z) listing for the BFB provided 
for each twe hour shift? 

7.3 Did the 12-hour clock begin with the 
injection of BFB, or in cases where a closing 

continuing ibration (CCV) was as an 
opening CCV? 

sted below are some, but not neces 
analytical sequences incorporating the 

Use these examples as a guide for poss 
can be expected. 

lyall, examples of acceptable 

use of the opening/closing CCV. 
analytical sequences that 

Conditions for When 
Example Sequence is 
Appropriate: 

If time remains on the 12 
hour clock after initial 
calibration sequence 

If time remains on the 12 
hour clock after initial 
calibration sequence 

Acceptable Criteria 
That Must be Met: 

• BFB tunes meet instrument 
performance criteria. 

• The five initial calibration 
standards meet 
calibration criteria. 

• CCV A meets both opening 
and closing CCV 

• CCV B meets closing CCV 
criteria. 

• BFB tunes meet instrument 
performance criteria. 

• The five initial calibration 
standards meet initial 
calibration criteria. 

• CCV A meets closing CCV 
criteria (but does not meet 
opening CCV ) . 

• CCV B meets opening CCV 
criteria. 

• CCV C meets closing CCV 
Criteria. 

16 

Notes: 

The requirement of 
the new 12-hr clock for 
Analytical 2 with a 
new BFB tune is waived if 
CCV A meets CCV 
criteria. If CCV B meets 
opening CCV 
method blank and 
samples may be 
immediately after CCV B. 

CCV A does not meet opening 
criteria, therefore a new 
BFB tune must be performed, 
immediately followed by CCV 
B before a method blank and 
any samples may be analyzed. 
In this case, the new 12 hr 
clock and 
Sequence 2 begins with the 
injection of the new BFB 
tune. 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-33/VOA, Revision 1 Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

YES NO N/A 

If more than 12 hrs have • BFB tunes meet instrument 
performance criteria. 

The requirement of 
since the most 

recent initial calibra
tion or closing CCV. 

• CCV A meets CCV 
criteria. 

the new 12 hour clock for 
Sequence 2 with a 

tune is waived if 
B meets opening CCV 

OR • CCV B meets both opening and 
closing CCV criteria. 

If CCV C meets 

If the most recent • CCV C meets both opening and 
closing CCV criteria. CCV was not or may 

used as an immediately after CCV B. 

than 12 hrs have 
since the most 

recent initial calibra
tion or closing CCV 

• BFB tunes meet instrument 
performance criteria. 

• CCV A meets opening CCV 

criteria. 

CCV B does not meet opening 
CCV criteria, therefore a 
new BFB tune must be performed, 
immediately followed by CCV B 
before a method blank and any 
samples may be analyzed. In 
this case, the new 12 hr clock 
and Analytical Sequence 2 

OR 

If the most recent 

• CCV B meets closing CCV 
criteria (but does not meet 
opening CCV criteria) . with the injection of 

the new BFB tune. The 
requirement of starting the new 
12 hr clock for Analytical 
Sequence 3 with a new BFB tune 
is waived if CCV D meets 

CCV was not or 
not be used as an 

• CCV C meets opening CCV 
Criteria. 

CCV 

7.4 

• CCV D meets both opening and 
closing CCV criteria. 

CCV criteria. If CCV D 
meets opening criteria, a 
method blank and subsequent 
samples may be analyzed after 
CCV B. 

Have the ion abundances been normalized to m/z 95 

NOTE: All ion abundance ratios must be normalized to m/z 95, the nominal 
base peak, even though the ion abundance of m/z 174 may be up to 120% 
that of m/z 95. 

ACTION: If mass assignment is in error, qualify all associated data as 
unusable (R). 

7.5 

ACTION: 

ACTION: 

Have the ion abundance criteria been met for each 
instrument used? 

List all data which do not meet ion abundance criteria (attach a 
sheet) . 

If ion abundance criteria are not met, professional 
Judgement may be applied to determine to what extent 
the data may be utilized. 

17 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

7.6 

7.7 

ACTION: 

7.8 

ACTION: 

Are there any errors between 
mass lists and Form Vs? (Check at least two values but if 
errors are found, check more.) 

Is the number of significant for the reported 
relative abundances consistent with the number given in 
the ion abundance criteria column on Form V ? 

YES 

If large errors exist, take action as specified in section 3.1 
above. 

Is the spectrum of the mass calibration compound 
acceptable? 

Use professional j '~r<=nl=~ 
should be accepted, 

determine whether associated data 
or rejected. 

8.0 Target Compound List (TCL) Analytes (Form I) 

8.1 Are the Organic Analysis Data Sheets (Form I) with required 
header information on each page, for each of the following: 

a. Samples and/or fractions as appropriate? 

b. Regional Control/MS/MSD 

c. Blanks (method, etc)? 

NO 

8.2 Are the VOA Reconstructed Ion Chromatograms, the mass for the 
identified compounds, and the data system printouts (Quant Reports) 
included in the sample for each of the following: 

a. Samples and/or fractions as appropriate? 

b. Regional Control/MS/MSD ? 

c. Blanks (method, etc)? 

ACTION: If any data are take action specified in 3.1 above. 

8.3 Is chromatographic acceptable with respect to: 

Baseline stability? 

Resolution? 

Peak shape? 

Full-scale graph ? 

18 

N/A 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

ACTION: 

8.4 

ACTION: 

8.5 

8.6 

8.7 

ACTION: 

ACTION: 

Other: --------------------------? 

Use professional judgement to determine the acceptability of the 
data. 

Are lab-generated standard mass spectra of the identified 
VOA compounds present for each sample? 

If any mass spectra are missing, take action as specified in 3.1 
above. If lab does not generate their own standard spectra, 
make note under the "Contract Problems/Non-Compliance" section 
of the Data Assessment. If spectra are unavailable ect "R" 
the reported results. 

Is the RRT of each compound within ± 0.06 RRT 
units of the standard RRT in the calibration? 

Are all ions in the standard mass spectrum at a 
relative intensity than 10% also in the 
sample mass spectrum? 

Do sample and standard relative ion intensities agree to 
within ± 20%? 

Use professional judgement to determine acceptability of data. 
If it is determined that incorrect identifications were made, 
all such data should be rejected (R) flagged "N" (presumptive 
evidence of the presence of the compound) or changed to not 
detected (U) at the calculated detection limit. In order to be 
positively identified, the data must comply with the criteria 
listed in sections 8.4-8.7 above. 

When sample carry-over is suspected, review section 6.2/Action 
#2 above before determining if instrument cross-contamination 
has affected positive compound identifications. 

9.0 Tentatively Identified Compounds (TIC) 

9.1 

9.2 

Are all Tentatively Identified Compound Forms (Form I VOA
TIC) present? Do listed TICs include scan number or 
retention time, as well as the estimated "J" and/or ''IN'' 
qualifier? 

Are the mass for the tentatively identified compounds and 
associated "best match" spectra included in the package for 
each of the following: 

a. Samples and/or fractions as appropriate? 

19 

NO N/A 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

ACTION: 

ACTION: 

9.3 

b. Blanks? 

b. Are Alkanes listed in/or part of the Case 
Narrative? 

If any TIC data are missing, take action in 

YES 

~ 

~ 
3.1 above. 

Verify "IN" is present for all chemically named TICs 
having a percent match of greater than or equal 8S%. TICs 
labeled "unknown" are qualified with a "J" qualifier. 

Are any target compounds (from any fraction) listed as 
TICs? (Example: 1,2-dimethylbenzene is xylene a VOA 
target analyte - and should not be reported as a TIC.) 

NO 

ACTION: with "R" only target compound detected in another 

9.4 

9.S 

ACTION: 

fraction (except blank contamination) . 

Are all ions present in the reference mass spectrum with a 
relative intensity greater than 10% also present in the 
sample mass spectrum? 

Do TICs and "best match" reference spectra relative ion 

intensi ties agree wi thin ± 20%? 

Use professional judgement to determine the acceptability of TIC 
identifications. If it is determined that an incorrect iden
tification was made, change its identification to "unknown" or 
to some less specific identification (example: "C3 substituted 
benzene") as appropriate. 

Action: When a compound is not found in any blank, but is detected in a sample 
and is a suspected artifact of a common laboratory contaminant, solvent 
preservatives or Aldo condensation, the result should be as 
unusable (R). (i.e., common lab contaminants such as CO2 (m/e 44), 

Siloxanes (m/e 73), diethyl ether, hexane, certain freons .. Aldol 
condensation products: 4-hydroxy-4-methyl-2-pentanone, 4-methyl-
2-penten-2-one, and S,S-dimethyl-2(H)-furanone. Solvent preservatives 
cyclohexene, and related by-products: cyclohexanone, cyclohexenone, 

cyclohexanol, cyclohexenone, chlorocyclohexene, and chlorocyclohexanol.). 

10.0 Compound Quantitation and Reported Detection Limits 

10.1 

10.2 

Are there any transcription/calculation errors in Form I 
results? (Check at least two positive values. Veri 
that the correct internal standards, quantitation ions, 
and RRFs were used to calculate Form I results.) 

Are the CRQLs adjusted to reflect sample dilutions and per 
cent moisture? 

20 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

ACTION: 

ACTION: 

!0.3 

If errors are 
above. 

take action as in section 3.1 

When a sample is at more than one dilution, the lowest 
CRQLs are used (unless a QC exceedance dictates the use of the 
higher CRQLs data from the diluted ). Replace 
concentrations that exceed the calibration range in the original 

by out the "E" and its corresponding value on 
the original Form I and substituting the data from the diluted 
sample. Specify which Form I is to be used, then draw a red "X" 
across the entire page of all Form I's not to be used, including 
any in the data summary package. 

For non-aqueous , were the percent moisture < 70%? 

Action: If the % moisture ~ 70.0% and < 90.0%, qualify detects 
as "J" and non-detects as approximated "UJ" If the % 

NO N/A 

Moisture ~ 90%, detects as "J" and non-detects as "R" 

11.0 Standards Data (GC/MS) 

11.1 

ACTION: 

Are the reconstructed ion chromatograms, and data system 
printouts (quant. ) present for each initial and 
continuing calibration? 

If any calibration standard data are 
specified in section 3.1 above. 

take action 

12.0 GC/MS Initial Calibration (Form VI) 

12.1 Are the Initial Calibration Forms (Form VI LCV) present 
and complete for the volatile fraction at concentrations 
of 5, 10, 50, 100, and 200 pg/Q for non-ketones, 10, 20, 
100, 200 and 400 ug/L for ketones and 100, 200, 1000, 
2000, and 4000 ug/L for l,4-dioxane. 

ACTION: If any Initial Calibration forms are missing, take action as 
specified in section 3.1 above. 

12.2 Are the relative standard deviation (RSD) stable for VOA's 
over the concentration range of the calibration (i.e., L 
%RSD ~ 20.%, ~ 40% for poor performers (see table below), 
~ 50% for 1,4-dioxane)? 

ACTION: Circle all outliers in red. 

NOTE: The twenty two (22) poor performers compounds and associated DMCs are 
listed below. The relative response factor (RRF) for these compounds must 
be greater than or equal to 0.010. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO 

Volatile Compounds Exhibiting Poor Response 

Volatile Compounds 

Acetone 1,2-Dibromo-3-chloropropane 

2-Butanone Isopropylbenzene 

Carbon disulfide Methyl acetate 

Chloroethane Methylene chloride 

Chloromethane Methylcyclohexane 

Cyclohexane Methyl tert-butyl ether 

1,4-Dioxane trans-1,2-Dichloroethene 

1,2-Dibromoethane 4-Methyl-2-pentanone 

Dichlorodifluoromethane 2-Hexanone 

cis-1,2-dichloroethene Trichlorofluoromethane 

1,2-Dichloropropane 1,1,2-Trichloro-1,2,2-trifluoroethane 

ACTION: If %RSD > 20.0%, (> 40.0% for the poor performers, and> 50% for 
1,4-dioxane), qualify associated positive results for that 
analyte "J" (estimated). If %RSD is > 90, flag all non-detects 
for that analyte "R" (unusable) and positive results "J". 

NOTE: Analytes previously qualified "U" for blank contamination are still 
treated as "hits" when qualifying for initial calibration criteria.

J 12.3 Are any RRFs < 0.050 « 0.010 for poor performers)? 

ACTION: 

ACTION: 

ACTION: 

12.4 

ACTION: 

Circle all outliers in red. 

If any RRF values are < 0.05 or < 0.01 for poor performers, 
qualify associated non-detects unusable (R) and associated 
positive results estimated (J). 

Document in the Data Assessment under Contract Problems/Non
Compliance the analytes that fail %RSD and/or RRF criteria. 

Are there any transcription /calculation errors in 
the reporting of RRFs, RRFs or %RSD values? (Check at 
least 2 values, but if errors are found, check more.) 

Circle errors in red. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-33/VOA, Revision 1 Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

ACTION: to obtain an 
from the lab, document in the Data 

Assessment under Contract Problems/Non-Compliance. 

NO N/A 

13.0 GC/MS Continuing Calibration Verification (CCV) (Form VII) 

13.1 

13.2 

ACTION: 

13.3 

ACTION: 

13.4 

Are the Continuing Calibration Forms (Form VII) 
and for the volatile fraction? 

Did the 12 hour clock begin with either the ection of 
BFB or in cases where a closing CCV can be used as an 

CCV for each instrument? 

If any forms are missing or no continuing calibration standard 
has been analyzed within twelve hours of every 
ask the TOPO to obtain explanation/resubmittal from the 

If continuing calibration data are 
all associated sample data as unusable (R). 

Do any volatile compounds have a % Difference 
(% D) between the initial RRF and CCV RRF 
± 50% for 1,4-Dioxane, ± 40% for the poor 
or ± 25% for the remaining ? 

Circle all outliers in red. 

Do any volatile compounds have a RRF < 0.05 or < 0.01 for 
the poor performers? 

L-

ACTION: Circle all outliers in red. 

Note: that the CCV was run at frequency (an opening and 
CCV must be run within and the CCV was compared to 

the correct initial calibration. mid-point standard from the initial 
calibration is used as an opening CCV, that the result (RRF) of the 

standard was compared to the average RRF from the correct initial 
calibration. 

Note: The closing CCV used to bracket the end of a 12-hour analytical sequence may 
be used as the opening CCV for the new 12-hour analyical sequence, provided 
that all the technical acceptance criteria are met for an opening CCV (see 
table below). If the closing CCV does not meet the technical acceptance 
criteria for an opening CCV, then a BFB tune followed by an opening CCV is 

and the next 12-hour time with the BFB tune. 

Action: Use the following table to qualify data based on the technical 
acceptance criteria for the opening CCV and closing CCV. 

Continuing Calibration Verification (CCV) Actions for Low/Medium Volatiles Analyses 

Action 
Criteria for Criteria for 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

Opening CCV Closing CCV Detected Non-Detected 
Associated Associated 
Compounds Compounds 

RRF < 0.010 (poor responders) RRF < 0.010 
RRF < 0.050 (all other volatile (for all volatile J R 
target compounds) target compounds) 

RRF 2: 0.010 (poor responders) RRF 2: 0.010 

RRF 2: 0.050 (for all other compounds) (for all target No Action 
volatile compounds) 

%D > 50.0 or < -50.0 (1,4-Dioxane) %D > 50.0 or < -50.0 
%D > 40.0 or < -40.0 (poor responders) (for all volatile 
%D > 25.0 or < -25.0 (all other target compounds) J UJ 
volatile target compounds) 

%D .$. 50.0 or 2: -50.0 (1,4-Dioxane) %D .$. 50.0 or 2: -50.0 
%D .$. 40.0 or 2: -40.0 (poor responders) (for all volatile No Action 
% D .$. 25.0 or 2: -25.0 (all other target compounds) 
volatile target compounds) 

Opening CCV not performed at required Closing CCV not 
frequency * performed at required R 

frequency * 

* See section 13.2 above 

ACTION: 

13.5 

Document in the Data Assessment under Contract Problems/Non
Compliance if more than two of the required analytes failed the 
above acceptance criteria. 

Are there any transcription/calculation errors for the 
reporting of RRFs, or %D between initial RRFs and 
continuing RRFs? (Check at least two values but if 
errors are found, check more.) 

ACTION: Circle errors with red pencil. 

ACTION: If errors are large, notify the TOPO to obtain 
explanation/resubmittals from the lab. Document errors in the 
Contract Problems/Non-Compliance section of the Data Assessment. 

J_ 

Note: All DMCs must meet RRF 2: 0.010. No qualification of the data is necessary 
on the DMCs RRF and %RSD/%Diff data alone. However, use professional 
judgment to evaluate the DMC and %RSD/% Diff data in conjunction with the 
DMC recoveries to determine the need of qualification of the data. 

14.0 Internal Standard (Form VIII) 

14.1 Were the internal standard area counts for every sample 
and blank within the range of 50.0% and 200.0% of its 
response in the most recent opening CCV standard 
calibration? 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

ACTION: 

14.2 

If no, were affected reanalyzed? 

1. Circle all outliers with red pencil. 

Are the retention times of the internal standards in 
sample or blanks within ±30 seconds from the RT of the 
internal standard in the 12-hour associated calibration 
standard (opening CCV or mid-point standard from initial 
calibration)? 

Action: Use the following table to qualify the data: 

INTERNAL STANDARDS ACTIONS FOR LOW/MEDIUM VOLATILES 

l.:...l 
I 

ACTION 

Criteria Detected Non-detected 
Associated Associated 

Compounds * Compounds * 

Area counts ~ 50% and .5. 200% of 12-hour standard (oppning No Action 
CCV or mid-point standard from initial calibration) 

Area counts < 50% of 12-hour standard (opening CCV or J R 
'P' standard from initial calibration) 

Area counts > 200% of 12-hour standard J No 
Oppning CCV or mid-point standard from initial Action 

RT difference > 30.0 seconds between samples and 12-hour 
standard (Opening CCV or standard from initial R** R 
(",rllihr. 

RT difference .5. 30.0 seconds between samples and 12-hour 
standard (Opening CCV or standard from initial No Action 
calibration) 

* For volatile compounds associated to each internal standard, see Table 3-Low/Medium 
Volatile Target Compounds and Deuterated Compounds with Corresponding 
Internal Standards for Quantitation in SOMOl.l, Exhibit 0, available at: 

Http://www.epa.gov/superfund/programs/clp/soml.htm 

** Examine the profile for that to determine if any false 
or negatives exist. For shifts of a magnitude, the reviewer may 

consider partial or total ection of the data for that sample fraction. Detects 
should not need to be as unusable ~R" if the mass spectral are met. 

NOTE: Contract Requirements: The SOM (section 11.4.1 page D-46/VOA 
Low/Medium states that any sample which fails the acceptance criteria 
for IS response must be reanalyzed. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-33/VOA, Revision 1 Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

ACTION: Document in the Data Assessment under Contract Problems/Non-
Compliance any (s) which failed the above IS acceptance 
criteria. 

15.0 Field Duplicates 

15.1 

ACTION: 

ACTION: 

Were any field duplicates submitted for Low/Medium 
Concentration VOA ? 

the reported results for field duplicates and calculate 
the relative percent difference. 

Any gross variation between duplicate results must be addressed 
in the reviewer narrative. If large differences exist, contact 
the TOPO to confirm identification of field duplicates with the 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Definitions 

BFB - bromofluorobenzene 
CCS contract compliance screening 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

CLASS Contract Laboratory Analytical Services Support 
CLP - Contract Laboratory Program 
CRQL - Contract Required Limit 
GC/MS - gas chromatography/mass spectroscopy 

- kilogram 
pg microgram 
Q - liter 
~ - milliliter 
QC - control 
RAS - Routine Analytical Services 
RIC - reconstructed ion chromatogram 
RPD - relative percent difference 
RRF relative response factor 

average relative response factor (from initial 
calibration) 

RRT - relative retention time 
RSD - relative standard deviation 
RT - retention time 
RSCC - Regional Control Center 
SDG - sample group 
SOP standard operating procedure 
SOW - Statement of Work 
TCL - Compound List 
TCLP - Toxicity Characteristics Leachate Procedure 
TIC - tentatively identified compound 
TPO - technical ect officer 
VOA - volatile acid 
VTSR - validated time of sample 
TOPO - Task Order Project Officer 

References 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

1. USEPA Contract Laboratory Program of Work for Organic Analysis Multi-Media, 
Multi-Concentration, SOW/CLPSOM01.1, October 2004 

2. National Functional Guidelines for Superfund Organic Methods Data Review 
January 2005 
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2C FORM II VOA-3 
SOIL VOLATILE DEUTERATED MONITORING COMPOUND RECOVERY 

Lab Name: COMPUCHEM Contract: N26470-08-D-IOOO 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.; SDG No. : 0807038 

Level: (LOW/MED) 

EPA 
SAMPLE NO. 

VBLKEO 

VBLKLA 

VHBLKXA 

VWAE-SB20-1618 

VWAE-SB20-2022 

VWAE-SB20-2830 I 

VWAE-SB20-3234 

VWAE-SB20P-1618 

VWAE-SS20-0406 

VWAE-SS21 0506 

VWAE-SS21-0506M 

VWAE-SS21-0506M 

VDMCI 
VDMC2 
VDMC3 
VDMC4 
VDMC5 
VDMC6 
VDMC7 

(VCL) 
(CLA) 
(DCE) 
(BUT) 
(CLF) 
(DCA) 
(BEN) 

VDMCI VDMC2 
(VCL) # (CLA) # 

91 90 

81 84 

85 92 

72 76 

84 89 

78 81 

79 84 
80 86 

68 75 
84 86 

ls' 54 * 64 

CD 57 * 68 

Vinyl chloride-d3 
Chloroethane-d5 
l,l-Dichloroethene-d2 
2-Butanone-d5 
Chloroform-d 
l,2-Dichloroethane-d4 
Benzene-d6 

LOW 

VDMC3 
(DCE) # 

74 

81 

75 

60 

72 
67 

68 

70 

74 

76 

87 

82 

# Column to be used to flag 
Value outside of contract 

rl","'n'TPY'V values 
QC limits 

Page 1. of 1. 

VDMC4 
(BUT) # 

86 
140 
64 

101 

106 

94 
99 

109 

90 

145 

136 
111 

----

VDMcl VDMC6 VDMC7 
(CLF (DCA) # (BEN) # 

94 96 97 

80 85 90 

91 94 f!i---
79 H-C.:".-=-92 

83 84 

84 86 

90 ~-....... 

77 ( 76 * ) 
80 tfb 

73 80 

72 79 

QC LIMITS 

68-122) 
) 

(45-132) 
(20-182) 
(72-123) 
(79-122) 
(80-121) /' 

80 

82 

90 

81 

90 

78 * 
69 * 

SOM01.2 (8/2007) 

(jSSoC 
CMP1)5 

) lf~/UJ ) 

( 
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lA - FORM I VOA-l EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VBLKLA 

Lab Name: COMPUCHEM Contract: N26470-08-D-IOOO 

Lab Code: LIBRTY Case No.; 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample IO: 8073006-BLKl 

Sample wt/vol: 5.00 (g/mL) 9 Lab File IO: 8073006-BLKIR73.d 

Level: (TRACE/LOW/MED) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 07/30/2008 

GC Column: SPB-624 10: 0.32 (nun) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
--------

P;lrge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

175-71-8 Dichlorodifluoromethane 5.0 U 

74-87-3 Chloromethane 5.0 U 

75-01-4 Vinyl chloride 5.0 U 

74-83-9 Bromomethane 5.0 U 

. 75-00-3 Chloroethane 5.0 U 

1 75-69-4 Trichlorofluoromethane 5.0 U 

75-35-4 l,l-Dichloroethene 5.0 U 

176-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 5.0 U 

67-64-1 Acetone 10 U 

75-15-0 Carbon disulfide 5.0 U 

I 79 20-9 Methyl """""'':''.",t-P 5 .. 0 '_, ,.,.,.-y_." .. ". 
'5 -09 -2 MethYlene chloride ") (' 2.1 .> ( J ) 

1156-60-5 t~ansl 2.-f)i~hl IrO'efE'~ne -~·5'.'O ' ... '-..~ 

1634-04-4 Methyl tert-butyl ether 5.0 U 

75-34-3 1,1-Dichloroethane 5.0 U 

~56-59-2 I cis-l,2-Dichloroethene 5.0 U 

78-93-3 2 Butanone 10 U 

74 -97 5 Bromochloromethane 5.0 U 

67 663 Chloroform 5.0 U 

7155- 6 I, I, ,1:.~TrichT(Yr~ethane ,., ... ,,,- 5~"O' .- ............ ,,' dU ... ", 
110-82-7 Cyclohexane _, ... ,i 

! 

/"':~ 0.38 Jr-- J 1/ 
" 

56 ·23 5 C~?):;,~.. v",tfa'~hloride 
I 

"-.'''::::''5' .0 '-. C:~: .... "t1·/ 

j71-43-2 Benzene 5.0 U 

107-06-2 1,2-Dichloroethane 5.0 U 

123-91-1 1,4-Dioxane 100 U 
Report 1,4-D~oxane for Low-Medlum VOA analysls only 

SOM01.2 (8/2007) 
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1B FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VBLKLA 

Lab Name: COf'1PUCH}::;t'1 Contract: N26470-08-D-IOOO 

Lab Code: LIBRTY Case No.: 0807038 I'1od. Ref No.: SOG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample IO: 8073006-BLKl 

Sample wt/vol: 5.00 (g/mL) 9 Lab File ID: 8073006-BLK1R73.d 

Level: (TRACE/LOW/MED) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 07/30/2008 

GC Column: SPB-624 10: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 10.0 (roL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

79-01-6 Trichloroethene 5.0 U 

08-87-2 l'1eth Llcyclohexane 5.0 U 
r-------

-87 5 1,2 Dichloc.-C'propane 5.0 U I 

5-27-4 Br()m()d i ch lorome ,_heme 5.0 U 

10061-01-5 cis-1,3 -Dichloo::opropene 5.0 U 

I :;'08-10-1 4-Methyl-2-pentanone 10 U 

108-88-3 Toluene 5.0 U 

! 1006102 -6 trans-1,3-Dichloropropene 5.0 U 

79-00-5 l,l,2-Trichloroethane 5.0 U 

127-18-4 Tetrach1oroethene 5.0 U 

591-78-6 2-Hexanone 10 U 

124-48-1 Dibromochloromethane 5.0 u 
106-93-4 l,2-Dibromoethane 5.0 U 

108-90-7 Chlorobenzene 5.0 U 

100-41-4 Ethylbenz~;ne 5.0 U 

95-47-6 o-Xylene 5.0 U 

179601-23-1 m, p--Xylene 5.0 U 

100-42-5 Styrene 5.0 U 

75-25-2 Bromoform 5.0 U 

98-82-8 Isopropylbenzene 5.0 U 
r-------

79 34 '5 ' 1-,-1--,- 2 I 2 Tetrachloroethane 5.0 U 

541·731 1,3 Dichloronpn7 (:.lnl" 5.0 
i 

U 

106467 1,4 DichloronFn7pnp 5.0 U 

9550 1 1,2 Dichlorobenzene 5.0 U 

9612 -8 1,2 Dlbromo 3ch1oropropane 5.0 U I 

120-82-1 l,2 i 4-Trichlorobenzene 5.0 -u 
87-61-6 1,2,3-Trichlorobenzene 5.0 U 

SOMO 1. 2 (8/2007) 
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Lab Name: 

IJ FORM I VOA-TIC 
ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VBLKLA 

N26470-08-0-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SOG No.: 0807038 

~latrix: (SOIL/SED/WATE:?) SOIL Lab Sample 10: 8073006-BLKl 

Sample wt/vol: 5.00 (c]/mL) g Lab File 10: 8073006-BLKIR73.d 

Level: (TRACE or LOW/t·lED) LOW Date Received: 

Moisture: not dec. Date Analyzed: 07/30/2008 

GC Column: SPB-624 10: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
-------------------

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 10.0 (mL) 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

----

_. 

._,---.... ----

,9 ;1 Total Alkanes N/A 
1 Reglstry tLlmber. 

I 

i 
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1A FORM I VOA-l EPA SAMPLE NO. 
VOLATI~E ORGANICS ANALYSIS DATA SHEET 

VBLKEO 

Lab Name: COMPUCHEM Contract; N26470-08-D-IOOO 

Lab Code: LIBRTY Case No. : 0807038 Mod. Ref No.: SOG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 8073016-BLKl 

Sample wt/vol: 5.00 (g/mL) 9 Lab File ID: 8073016-BLK191.d 
----

Level: (TRACE/LOW/MED) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 07/30/2008 

GC Column: SPB-624 1J: 0.32 (:run) Dilution Factor: 1.0 

Soil Extract Volume; (uL) Soil Aliquot Volume; (uL) 

Purge Volume: 0.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

75-71-8 Dichlorodifluoromethane 5.0 U 

74-87-3 Chlo.come l'.hane 5.0 U 

15-01-4 Vlnyl chloride 5.0 U r----· .. 
74-83-9 3rornornethane 5.0 U 

75-00-3 Chloroethane 5.0 U 

75-69-4 Trichlorofluoromethane 5.0 U 

! 75-35-4 l,l-Oichloroethene 5.0 U 

176-13-1 1,l,2-Trichloro-l,2,2-trifluoroethane 5.0 U 

i 67-64-1 Acetone 10 U 

75-15-0 Carbon disulfide 5.0 U 

79-20-9 i Methyl,.acet,ate. r,A, 
.o", ....... "\J._.,-..., 

'" .... "., .... :::r v "''> •• 

75 ~99-2 ..... ,,··'~·fethylene chloride "') /~e.' 0.82 ) ~ J ./ 

156 60-5 "- f..,.t. .. 'C..@ns-l ?- fl·; ,~h.l.", .... , :h'; ~;;;;:;;"r~J;t.~~--/ -u 
1634-04-4 Methyl tert 'butyl ether 5.0 U 

75-34-3 l,l-Dichloroethane 5.0 U 

i 156 '59-2 cis-1,2-Dichloroethene 5.0 U 

! 78-93-3 2-Butanone 10 U 

: 74 975 Bromocllloromethane 5.0 U 
... _--_. __ ._-_.- ------... ------. 

_~_. ___ w_ .... 

67 66 3 Chloroform 5.0 U 

71-55-6 1,1,I-T ,thane 5.0 U 

110-82-7 Cyclohexane 5.0 U I 

,---
56-23-5 Carbon tetrachloride 5.0 U 

i 71-43-2 Benzene 5.0 U 

107-06-2 ! 1, 2-Dichlo::::-oethane 5.0 U 

123-91-1 l,4-Diox.ane 100 U 
Report 1,4-01oxane for Low-Medlum VOA analysls only 
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IB - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VBLKEO 

Lab Name: CO[VlP:JCHEN Contract: N26470-08-D-IOOO 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.; SDG No.: 0807038 

t'la trix: (SOIL/SED/WATER) SOIL Lab Sample ID: 8073016-BLKl 

Sample wt/vol: 5 . 00 ( 9 I:nL ) Lab File 10; 8073016-BLK191.d 

Level: (TRACE/LOW/MED) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 0713012008 

GC Column: SPB-624 10: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
-------

I?urge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

79-01-6 Trichloroethene 5.0 U 

108-87 ·2 Methylcyc 1 oh,,'xC1ne 5.0 U 

78-87-5 1,2-DichloL'opLopaIle 5.0 U 

75 ·274 BromodichloromeLhane 5.0 U 

10061-01-5 cis-1,3-Dichloropropene 5.0 U 

108-10-1 i 4-Methyl-2-pentanone 10 U ! 

~,~---. 

108-88-3 Toluene S.O U 

10061-02-6 I tr ans -.;., :3 ".:icLlol.'J!J!. U,uel:e 5.0 U 
-.~~ 

9-00-5 ~,l,:2 -T..:icbloroethane 5.0 I U 

127-18-4 Tetrachloroethene 5.0 U 

591-78-6 2-Hexanone 10 U 

124-48-1 Dibromochloromethane 5.0 U 

106-93-4 1,2-Dibromoethane 5.0 U 

108-90-7 Chlorobenzene 5.0 U 

100-41-4 Ethylbenzene 5.0 U 

95-47-6 o-Xylene 5.0 U 

179601-23-1 I,m, p 'X¥lene 5.0 U 

100-42-5 Styrene 5.0 U 

75-25-2 Bromoform 5.0 U 

i 98-82-8 I sopropylben zen' 5.0 U -- . 

! 79 '34-5 1,1 f 2 ,2::cTetr.3dilo'l:oe;::.h IDe ",/,." 5.0""" "U 
541-73-1 ~.",..·:r:':·Dichlorobenzene "') I 

,-

if <'\ 
0.36 J 

i 106-46-7 16,4 Dichlornhpnzpnp 
,/ "- 0.45 .L,i 1"'- J 

95 50 1 )~;-;';) ,,~ .1, """~>' I~ene "'5·9/ 1,--~,,,t1"""""'" 

96 128 I, 2Dl,promo-3~chloroprQp.ane 5.0 U 

12082 1 ,,·1,2; 4-Tricl~.;.or()E_~~,:ene ') .. ".- 0.72""\ /"",.", J "'\ 

~ __ 61 '6 ( 1,2,3-Trichlorobenze:1c 
' /' 

// 0.90 l ( J / ./ 

",,~,::, 
.. ' 

\.....~.<. ".,",/ '''-:,c,-,,/ .",./ 
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Lab Name: 

IJ FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VBLKEO 

N26470-08-D-IOOO 

Lab Code: LIBRTY Case No. : 0807038 Mod. Ref No. : SDG No. : 0807038 

Matrix: (SOIL/SED/WATER) SOIT~ Lab Sample 10: 8073016-BLKl 

Sample wt/vol: 5.00 (g/mL) 9 Lab File 1D: 8073016-BLK191.d 

Level: (TRACE or LOIfl/l'jED) LOW Date Received: 

Moisture: not dec. Date Analyzed: 07/30/2008 

Column: SPB-624 ID: 0.32 (mro) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
-------------------

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 10.0 (mL) 

CAS NUMBER COMPOUND !:\lAME RT EST. CONC. Q 
1 

! 

.---~~--.---~-~-

---._-

~-

• 

I 
-- ... ~~ ... ~.~.--

! 

! 

I 

[ 
i 

! 

,96796' Total iUkar.es N/A 
1 RegJst.ry Number 
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lA FOR~ I VOA-l EPA SAMPLE NO. 
VOL1\TILE ORGANICS ANALYSIS DATA SHEET 

VBLKOF 

Lab Name: COMPUCHEM Contract: N26470-08-0-1000 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 8072508-BLKl 

Sample wt/vol: 5.00 (g/mL) Lab File ID: 8072508-BLK191.d 
----

Level: (TRACE/LOW/MEO) MEO Date Received: 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 10: 0.32 (mm) Dilution Factor; 1.0 

Soil Extract Volume: 5UOO (uL) Soil Aliquot Volume: 100 (uL) 

f?urge Volume: 5. (mL) 

CONCENTRATION ONITS: 
CZ\S NO. COMPOOND (ug/L or ug/kg)~ Q 

• 7':)-718 Dichlorodifluoromettane 250 0 

'/4 0/3 ChloromeU:a1l8 250 0 

.75-01-4 Vinyl chloride 250 0 

! 74-83-9 Bromomethane 250 0 

i 75-00-3 Chloroethane 250 0 

I 75 69 4 Trichlorofluu'!'uHl~Lhane 250 0 
: 
:75-35-4 1,l-Oichloroethene 250 U 

76-13-1 l,l,2-Trichloro-l,2,2-trifluoroethane 250 0 

67-64-1 Acetone 500 U 

75-15-0 Carbon disulfide 250 U 

79-20-9 Methyl acetate ,.25 .. (L. ) . .-" 0 .....• ) 
75-09-2 ~e,t-hy1ene chloride "-~"" ( 100 ) (~ J 

L)6-60 :) (" r r i=lf'l-.. o;;;.,,,-,'! ? - 11.1. (" " 1 "':"'1 c~'r·< '-.~'"2:5"O''- ....... 
--- -~ 

634-04-4 Methyl Lex: t: -butyl ether 250 U 
-_._-

75-34-3 l,l-Oichlcroethane 250 0 

6-59-2 cis-l,2-Dichloroethene 250 U 

78-93-3 I 2-Butanone 500 U 

74-97-5 Bromochloromethane 250 U 

67-66-3 Chloroform 250 U 

71-55-6 1,1, I-Tr) .. ch~oroe~hane 250 U 

! _10-82-7 Cyclohexane 250 U 

1 56-23-5 Carbon tetrachloride 250 U 

i 71-43-2 Benzene 250 U 

107-06-2 l,2-Dichloroethane 250 0 

1123-91-1 l,4-Dioxane 5000 U 

Report l,4-Dloxane for Low-Medlum VOA analysls only 
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- FORI'1 I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCrtE.M Contract: N26470-0B-D-IOOO 

Lab Code: LIBRTY Case No.: 0807038 Mod. Re f No.: SDG No. : 0807038 

;~: (SOIL/SEDi'fJ7J..'TFR) so::::::, Lab Sample ID: 8072508-BLKI 

Sample wtivol: 5.00 (g/mL) g Lab File 10: 8072508-BLK191.d 

Level: (TRACE/LOW/MED) MED Date Received: 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor:: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 
-------

Purge Volume: 5.0 (mLl 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

79 ·016 Trichloroethene 250 U 

108 ·872 Methy1cycJ o"lex<me 250 U 

78875 1 f 2 'Dichloropropane 250 U 

75-27-4 Bromodichlcromethane 250 U 

i 10061-01-5 cis-1,3-Dichloropropene 250 U 

108-10-1 . 4 'Methyl 2pt;ntanonp. 500 U 

108-88-3 Tol'Jene 250 U 

10061-02-6 trans-l,3 :hloropropene 250 U 

79-00-5 1,I,2-Trichloroethane 25C U 

127-18-4 Tetrachloroethene 250 U 

591-78-6 ! 2-HexanonE':! 500 ! 

1124 48-1 Dibromoch1oromethane 250 U 

106-93-4 1,2-Dibromoethane 250 U 
I 

I 108-90-7 Chlorobenzene 250 U 

I 100-41-4 Ethylbenzene 250 U 

179601-23-1 m,p-Xy1ene 250 U 

195-47-6 o-Xylene 250 U 

I 100 '42-5 Styrene 250 (] 

175252 I BromoforM 250 U 
'--"-~"-

98-82-8 I ::>Ul-'l. "I;' 'j' hr"r1 7pnp 250 U 

• 79-34-5 I, 1 f 2 f /. Tei:~ar;h.1 oropthane 250 0 

541 73 1 1,3 Dichloro~enzene 250 U 

10646-7 l,4-Dichlorobenzene 250 U 

195-50-1 1,2-Dichlorobenzene 250 U 

96 12-8 1/2 'Dibrnmn- ~·-('h 1 nrm)'''opane 250 "ll" 
2082 1 ;],..,(c:;:t;-'4 T r ,.:.:oben zane """'>'" ,/''', •.. '''.,. 19 """\ ./ .... )'".". J 

t 6]6 I 1/2, 3 Tcichl o:cobecz(-:ne """,,/ 
/ 

23 
} 

" J !, t i 

"'>, "" , ... ,.,"" .•. " ... "'." .. " ...... ~- ".-", ..•.. /. ~::;;;-;:~~:rt •.. '.". 
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Lab Name: 

lJ FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VBLKOF 

N26470-08-D-IOOO 

Lab Code: LIBRTY Case No.: 0807038 Mod. Ref No. : SDG No.: 0807038 

~atrix: (SOIL/SED/WATER) SOIL Lab Sample 1D: 8072508-BLKl 

Sample wt/vol: s.oo (g/rnL) 9 Lab File ID: 8072508-BLK191.d 

Level: (TRACE or LOW/MED) MED Date Received: 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 I D: 0.32 (mm) Dilution Factor: 1.0 

1 Extract 5000 (uL) Soil Aliquot Volume: 100 (uL) 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 5.0 (roL) 

CAS NUMBER COMPOOND NAME RT EST. CONC. Q 

1-

3[ 
4 

5 
6 
7 I 
8· 

9 
I 

! 

0 

-+----C96696 1 Total i\1 K;;U:CS N/A 
1 

~d Re 9 is :\iumb(::r. 

I 

• 

! 

I 

i 
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lA FORM I VOA-l EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VBLKOE 

:::"ab Name: Contract: N2647Q-OB-D-I000 

Code: LIBRTY Case No.: 0807038 Ref No.: SDG No.: 0807038 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 8072509-BLK1 

Sample wt/vol: 5.00 (g/mL) 9 Lab File 10: 8072509-BLK191.d 

Level: (TRACE/LOW/MED) MED Date Received: 

% Moisture: not dec. Date Analyzed: 07/24/2008 

GC Column: SPB-624 ID: 0.32 (rrm) Dilution Factor: .0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 

I?urge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

75-71-8 Dichloroditluoromethane 250 U 

74-87-3 Chloromethane 250 U 
,,, .. _----_. 

75-01-4 Vinyl chJoL"ide 250 U 

7s-83-9 Bromomethane 250 U 

i 75-00-3 Chloroethane 250 U 

175-69-4 Tr i ch lorofl uorome-thane 250 U 

75-35-4 l,l-Dichloroethene 250 U 

76-13-1 l,1,2-Trichloro-l,2,Z-trifluoroethane 250 U 

67-64-1 Acetone 500 U 

75-15-0 . Carbon disulfide 250 U 

I 79-20- 9 Methyl .9,c,etateH~- "'~ ,'"-'''-:2'5'0--" ~""""'(r- .. ~ 

i 75-09-2 ~etnylene chloride ~) // 160 ) / J / 

156 60 5 /"'... ~-o:t.rans ·It_ 2 . Di.c . 1 ·rf'O-~'Lhene '- .... ~?r::..~ ~-.~ 

1634 -04 -4'-~ ".M,~thyl tertbutyl ether 250 U 

75-34-3 l,l-Dichloroethane 250 0 

156-59-2 cis-l,2 ·Dlchlorcetr-lene 250 U 

78-93-3 2-Butanone 500 U 

74-97-5 i Dromochlorornethane 250 U 

67 66-3 Chloroform 250 U ----_.-. 
.71--55-6 1,1,1 Trichloroethane 250 U 

l~0-82-7 Cyclohexanp 250 U 

:'16-235 Carbon tetrachloride 250 U 

71-43-2 Benzene 250 U 

10706-2 l,2-Dichloroethane 250 U 

123-91-1 1,4-Dioxane 5000 U 

Reoort 1 4 Dioxane f Luw -l:1eu...L VOA 11 'l 11 

SOM01.2 (8/2007) 
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IB - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Cm-1PCCHE~ Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No. : 0807038 Mod. Ref No.: SOG No.: 0807038 

Matrix: (SOIL/SED/WATER) Lab Sample 10: 8072509-BLKl 

Sample wt/vol: 5.00 (c;/mL) Lab File ID: 8072509-BLK191.d 

Level: (TRACE/LOW/MED) MED Date Received: 

Moisture: not dec. Date ll,nalyzed: 07/24/2008 

GC Column: SPB-624. 10: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

I 79-01-6 Trichloroethene 250 u 
108-87-2 Methylcyclohexane 250 u 
78-87-5 1,2-Dichloropropanc 250 u 
75-27-4 Bromorli~hloromethane 250 u 
10061-01-5 cis-1,3-Dichloropropene 250 u 
108·-10-1 4-Methyl-2-pentanonc 500 U 

108-88-3 Toluene 250 U 

10061-02 6 

sec)- 5 

127 18-4 

591 ·786 2-Hexanone 500 U 

124481 Dibromochloromethane 250 U 
~~~~----------~-----~--

106-93-4 ~ ___ ~ _________ +-1~/~2~-._D __ i_bro .... m .... ~o~e~t_h_a_n_e ____ ~ __________________ +-_________ 2_5_0 __________ +-___ U __ ~ 
108-90-7 Chlorobenzene 250 U 
f-~---------+----'. -

100-41-4 

179601-23-1 

95-47-6 

r;:00-42-5 

~25-2 

~~ c-_· 

95-50-1 

Ethylbenzene 

m,p-Xylene 

o-Xylene 

Styrene 

Bromoform 

Isopropylbenzene 

I, I, 2 r 2 ·Tetr ach1oroethane 

1,3-DichJorobenzene 
1,4 -Oichlo,_ )henzene 

250 U 

250 U 

250 U 

250 U 

250 U 

250 U 

250 U 

250 U 

250 U 
1,2-0ichlorobenzene .. 250 "',.~, U 
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Lab Name: 

IJ - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VBLKOE 

N26470-08-D-1000 

Lab Code: LIBRTY Case No. ; 0807038 Mod. Ref No.: SDG No.: 0807038 

Matrix; (SOIL/SED/WATER) SOIL Lab Sample 10; 8072509-BLKl 

Sample wt/vol: 5.00 (g/mL) 9 Lab File 10: 8072509-BLK191.d 

Level; (TRACE or LOW/MED) fvJEC Date Received: 

% Moisture: not dec. Date Analyzed: 07/24/2008 

GC Column: SPB-624 10: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume: 100 (uL) 
---------~----------

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 5.0 (mL) 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

011 

02 

03 
04 

05 

06 
07 

08 

09 

10 }-----------+-------------------------------+-----+------------+------1 
11 

12 

13 

14 
15 
1 f) 

-L 7 

Hli 

1~ 

20 
21 

22 

23 

24 
25 

26 
27 

28 
29 

1----------------/----------------------------+----------+--------------+--------1 
30 

E966796 1 N/A 
-------- ----------+---------.If-----------------t--------t 

TOT-.i-d Al:<:i'ln83 
------------------'------------"------------ -----------

1EPA~designated Registry ;h:rnber_ 

S OM 01 . 2 ( 8/2007 ) 
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EIIY. 
Datai"~$ 

,.AL 
Inc. 

DIESEL RANGE ORGANICS (DRO/ORO) 
USEP A Region II - Level IV Review 

Site: Vieques Island, CTO-OO 1 0 SDG #: 0807042 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 25, 2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver 

EDSID Client Sample ID Laboratory Sample ID Matrix 
1 VW AE-EBO 1-071708 0807042-003 Water 
2 VW AE-EBO 1-071808 0807042-006 Water 
3 VWAE-EB02-071708 0807042-007 Water 

The USEP A "Contract Laboratory Program National Functional Guidelines for Organic Data 
Review," October 1999, method criteria and professional judgement were used in evaluating the 
data in this summary report. 

Sample Conditions/Problems - The Traffic Reports/Chain-of-Custody Records, Sampling Report 
and/or Laboratory Case Narrative did not indicate any problems with sample receipt, condition of 
samples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were extracted within 7 days for water samples and analyzed within 
40 days for all samples. 

Surrogates - All samples exhibited acceptable surrogate recoveries. 

MS/MSD - A MS/MSD sample was not analyzed. 

Laboratory Control Sample - The LCS sample exhibited acceptable %R values. 

Method Blank - The method blank was free of contamination. 

Field, Equipment Blank - These are field QC samples and will be applied to other packages. The 
results are summarized below. 

1 156 Jamestown Road, Suite A • Williamsburg, Virginia 23185 • Telephone: 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 



Blank ID Compound Cone. Qualifier Affected Samples 
mgIL 

VWAE-EB01-071708 None- ND - - -
VW AE-EBO 1-071808 None-ND - - -
VWAE-EB02-071708 None-ND - - -

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Compound Ouantitation and Reported Detection Limits - No discrepancies were identified. 

GC/MS Initial Calibration - The initial calibrations exhibited acceptable %RSD and/or 
correlation coefficients and mean RRF values. 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values. 

Field Duplicates - Field duplicate samples were not included in this data package. 

Environmental Dafa Services, Inc. 
October 25, 2008 

2 Vieques Island, CTO-0010 
SDG #: 0807042 DRO 



ANNOTATED FORM Is 



1D EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/mL) ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

VWAE-EBO 
1-071708 

Contract: 8015B DRO 

SAS No.: SDG No.: 0807042 

Lab Sample ID: 807042-03 

Lab File ID: 

Concentrated Extract Volume: 2500(uL) 

Date Received: 07/18/~8 

Date Extracted:07/24/08 

Date Analyzed: 07/25/08 

Injection Volume: 1.0(uL) 

GPC Cleanup: (Y /N) N pH: 

CAS NO. COMPOUND 

9999-99-5-------Diesel 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/L Q 

----------------ORO ------------- 0. 50 1U 1.0 U 

---

FORM I PEST 

Q);tJ 
l iJ \~~S ~ ri<l 

\ 

11 



ID EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/mL) ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

VWAE-EBO 
1-071808 

Contract: 801SB DRO 

SAS No.: SDG No.: 0807042 

Lab Sample ID: 807042-06 

Lab File ID: 

Concentrated Extract Volume: 2500 (uL) 

Date Received: 07/21/08 

Date Extracted:07/24/08 

Date Analyzed: 07/25/08 

Injection Volume: 1.0(uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 

9999-99-S-------Diesel 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/L 

----------------ORO -------------

FORM I PEST 

Q 

O.SOIU; 
1.0 U 

---

12 



1D EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 1000 (g/mL) ML 

% Moisture: decanted: (Y/N) 

Extraction: (SepF/Cont/Sonc) SEPF 

VWAE-EBO 
2-071708 

Contract: 8015B DRO 

SAS No.: SDG No.: 0807042 

Lab Sample ID: 807042-07 

Lab File ID: 

Concentrated Extract Volume: 2500 (uL) 

Date Received: 07/21/08 

Date Extracted:07/24/08 

Date Analyzed: 07/25/08 

Injection Volume: 1.0 (UL) 

GPC Cleanup:. (Y/N) N pH: 

CAS NO. COMPOUND 

9999-99-5-------Diesel 

Dilution Factor: 1.0 

Sulfur Cleanup: (Y/N) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/L Q 

----------------ORO -------------------- 0.501~ 
1.0 U 

---

FORM I PEST 

13 



CHAIN OF CUSTODY 
(Please refer to Volatile Organic Report for COCs) 



EIIYI 
Data 

,.AL 
Inc. 

GASOLINE RANGE ORGANICS (GRO) 
USEP A Region II - Level IV Review 

Site: Vieques Island, CTO-OO 10 SDG #: 0807042 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 25, 2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver 

EDSID Client Sample ID Laboratory Sample ID Matrix 
1 VW AE-TBO 1-071608 0807042-001 Water 
2 VW AE-EBO 1-071708 0807042-003 Water 
3 VWAE-TBO 1-071708 0807042-004 Water 
4 VW AE-TBO 1-071808 0807042·005 Water 
5 VW AE-EBO 1-071808 0807042-006 Water 
6 VWAE-EB02-071708 0807042-007 Water 

The USEPA "Contract Laboratory Program National Functional Guidelines for Organic Data 
Review," October 1999, method criteria and professional judgement were used in evaluating the 
data in this summary report. 

Sample Conditions/Problems - The Traffic Reports/Chain-of-Custody Records, Sampling Report 
and/or Laboratory Case Narrative did not indicate any problems with sample receipt, condition of 
samples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were analyzed within 14 days for water samples. 

Surrogates - All samples exhibited acceptable surrogate recoveries. 

MS/MSD - A MS/MSD sample was not analyzed. 

Laboratory Control Sample - The LCS sample exhibited acceptable %R values. 

Method Blank - The method blanks exhibited the following contamination. 

1156 Jamestown Road. Suite A • Williamsburg, Virginia 23185 • Telephone: 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 



Blank ID Compound Cone. Qualifier Affected Samples 
mgIL 

VBLKAE Gasoline 0.04 U All samples 

Field, Equipment Blank - These are field QC samples and will be applied to other packages. The 
results are summarized below. 

Blank ID Compound Cone. Qualifier Affected Samples 
mgIL 

VW AE-TBO 1-071608 None-ND - - -
VWAE-EBOI-071708 None-ND - - -
VW AE-TBO 1-071708 None-ND - - -
VW AE-TBO 1-071808 None - ND - - -
VW AE-EBO 1-071808 None -ND - - -
VWAE-EB02-071708 None-ND - - -

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Compound Quantitation and Reported Detection Limits - No discrepancies were identified. 

GC/MS Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF 
values. 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values. 

Field Duplicates - Field duplicate samples were not included in this data package. 

Environmental Data Services, Inc. 
October 22, 2008 

2 Vieques Island, eTO·OOIO 
SDG #: 0807042 - GRO 



ANNOTATED FORM Is 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

VWAE-TBO 
1-071608 

Contract: 8015B GRO 

SAS No.: SDG No.: 0807042 

Lab Sample ID: 0807042-01 

Lab File ID: o 41XO·8 07042 - 01 

Date Received: 

GC Column: RTX-VOLATILES ID: 0.53 (mm) 

Date Analyzed: 07/30/08 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: ----
CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) MG/L Q 

(uL 

9999-99-7-------GaSOline __________ 1 0;500 ~ ~ e~ 

FORM I GC VOA 

15 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

1000 (g/ml) ML 

LOW 

VWAE-EBO 
1-071708 

Contract: 8015B GRO 

SAS No.: SDG No.: 0807042 

Lab Sample ID: 0807042-03 

Lab File ID: 042X0807042-03 

Date Received: 07/18/08 

Date Analyzed: 07/30/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/L Q 

9999-99-7-------GaSOline __________ IO,500 a oooaE ___ l,{ BL 

FORM I GC VOA 

12 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 5 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

VWAE-TBO 
1-071708 

Contract: 8015B GRO 

SAS No. : SDG No.: 0807042 

Lab Sample ID: 0807042-04 

Lab File ID: 043X0807042-04 

Date Received: 

Date Analyzed: 07/30/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/L Q 

9999-99-7-------GaSOline ___________________ 1 U.~O ~0411~ __ _ 

FORM I GC VOA 

Lew 
i {O, ~s l~~) 16 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

5 

LOW 

(g/ml) ML 

VWAE-TBO 
1-071808 

Contract: 8015B GRO 

SAS No.: SDG No.: 0807042 

Lab Sample ID: 0807042-05 

Lab File ID: 044X0807042-05 

Date Received: 

GC Column: RTX-VOLATILES ID: 0.53 (mm) 

Date Analyzed: 07/30/08 

Dilution Factor: 1.0 

~ 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/L Q 

9999-99-7-------Gasoline ____________________ 1 6.~~ 000431_11 __ lA BL 

FORM I GC VOA 

17 



FORM 1 
GC VOA ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

VWAE-EBO 
1-071808 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY 

Contract: 8015B GRO 

Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

1000 (g/ml) ML 

LOW 

SAS 

GC Column: RTX-VOLATILES ID: 0.53 (mm) 

No. : 

Lab 

Lab 

Date 

Date 

SDG No. : 0807042 

Sample ID: 0807042-06 

File ID: 045X0807042-06 

Received: 07/21/08 

Analyzed: 07/30/08 

Dilution Factor: 1.0 

5 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/L Q 

9999-99-7-------GaSOline ____________ lo. SoD ~0211_J __ 

FORM I GC VOA 

13 



FORM 1 
GC VOA ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

VWAE-EBO 
2-071708 

Lab Name: COMPUCHEM Contract: 8015B GRO 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 

Level: (low/med) 

% Moisture: not dec. 

1000 (g/ml) ML 

LOW 

SAS 

GC Column: RTX-VOLATILES ID: 0.53 (mm) 

No. : 

Lab 

Lab 

Date 

Date 

SDG No. : 0807042 

Sample ID: 0807042-07 

File ID: 046X0807042-07 

Received: 07/21/08 

Analyzed: 07/30/08 

Dilution Factor: 1.0 

Soil Extract Volume: (uL) ---- Soil Aliquot Volume: (uL 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) MG/L Q 

9999-99-7-------GaSOline __________ 1 O,~OD~~21_,J __ 

FORM I GC VOA 

It(J 
(01 ~5l~v 

, / 

14 



CHAIN OF CUSTODY 
(Please refer to Volatile Organic Report for COCs) 



SUPPORT DOCUMENTATION 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

VBLKAE 
Lab Name: COMPUCHEM Contract: 80I5B GRO 

Lab Code: LIBRTY Case No. : SAS No.: SDG No.: 0807042 

Matrix: (soil/water) WATER Lab Sample ID: 8073005-BLKI 

Sample wt/vol: 5 (g/ml) ML Lab File ID: 038X8073005-BLKI 

Level: (low/med) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 07/30/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) (uL ---- Soil Aliquot Volume: ----

CAS NO. COMPOUND " 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/L 

9999-99-7------!tasoline=<,~/_/ ________________ __ 
{ ,",.,"/.,, 

FORM I GC VOA 

Q 

24 



EIIY 
Data 

POLYNUCLEAR AROMATIC HYDROCARBONS 
USEP A Region II - Level IV Review 

Site: Vieques Island, CTO-OOIO SDG #: 0807042 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 22, 2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver 

EDSID Client Sample ID Laboratory Sample ID Matrix 
1 VW AE-EBO 1-071708 0807042-003 Water 
2 VWAE-EBOI-071808 0807042-006 Water 
3 VWAE-EB02-071708 0807042-007 Water 

The USEPA Region II SOP HW-35, Revision 1, August 2007: USEPA CLP Statement of Work 
for Organic Analysis of LowlMedium Concentration of Semivolatile Organic Compounds 
SOMO 1.2 Data Validation and professional judgement were used in evaluating the data in this 
summary report. 

Sample Conditions/Problems - The Traffic Reports/Chain-of-Custody Records, Sampling Report 
and/or Laboratory Case Narrative did not indicate any problems with sample receipt, condition of 
samples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were extracted within 7 days for water samples and analyzed within 
40 days for all samples. 

Surrogates - All samples exhibited acceptable surrogate recoveries. 

MS/MSD - A MS/MSD sample was not analyzed. 

Laboratory Control Sample - The LCS sample exhibited acceptable %R values. 

Method Blank - The method blanks exhibited the following contamination. 

1156 Jamestown Road. Suite A • Williamsburg. Virginia 23185 • Telephone: 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 



Blank ID Compound Conc. Qualifier Affected Samples 
ug/L 

SBLKKV 2-Methylnaphthalene I 0.052 U 1 
Acenaphthylene I 0.093 U 1 
Acenaphthene 0.082 U 1 
Phenanthrene 0.093 U 1 
Fluoranthene 0.091 U 1 

Benzo (a) anthracene 0.087 U 1 
SBLKJW Naphthalene 0.046 U 2,3 

• 

Field, Equipment Blank - These are field QC samples to be applied to other samples. The results 
are summarized below. 

BlankID Compound Conc. Qualifier Affected Samples 
ug/L 

VWAE-EB01-071708 Naphthalene 0.11 - To be applied to other packages 
Anthracene 0.053 - To be applied to other packages 

Pyrene 0.086 - To be applied to other packages 
VW AE-EBO 1-071808 Acenaphthene 0.033 - To be applied to other packages 

Phenanthrene 0.030 - To be applied to other packages 
Anthracene 0.042 - To be applied to other. packages 

VW AE-EB02-071708 None-ND - - -

GC/MS Instrument Performance Check - All of the DFTPP tunes in the initial and continuing 
calibrations met the percent relative abundance criteria. 

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Compound Ouantitation and Reported Detection Limits - No discrepancies were identified. 

GC/MS Initial Calibration- The initial calibrations exhibited acceptable %RSD and mean RRF 
values with the exception of the following. 

ICALDate RRF 
07/08/08 0.043 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values with the exception of the following. 

CCAL Date 
07/24/08 

Environmental Data Services, Inc. 
October 22, 2008 

%DIRRF 
0.033 

2 Vieques Island, CTO-O 10 
SDG #: 0807042 - PAH 



Internal Standard (IS) Area Performance - All internal standards met response and retention time 
(R T) criteria. 

Field Duplicates - Field duplicate samples were not included in this data package. 

Environmental Data Services, Inc. 
October 22, 2008 

3 Vieques Island, eTO-OlO 
SDG #: 0807042 - P AH 



ANNOTATED FORM Is 



t 
1F - FORM I SV-SIM EPA SAMPLE NO. 

SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 
VWAE-EB01-071708 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab ID: 0807042-03 

Sample wt/vol: 1080 (g/mL) mL Lab File ID: 0807042-03A64 N2.d 

Extraction: (Type) CONT 

% Moisture: Decanted: (yiN) Date Received: 07/18/2008 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 07/22/2008 

Injection Volume: 1.0 (uL) GPC Factor: 1.0 Date Analyzed: 07/24/2008 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg}ug/L 

91-20-3 Naphthalene 0.11 
91-57-6 2-Methylnaphthalene g.Q~~ L-\ ~'-
208-96-8 Acenaphthylene o 044 .JiB"' ~ &., 
83-32-9 e.85~ ~ U (3L 
86-73-7 Fluorene 0.093 U 

:£.cJ3 87-86-5 lorophenol 0.19 1<-
85-01-8 0·0 .J) 04~ ..J::B- <A 6L. 
120-12-7 0.053 J 

206-44-0 hene V\ '3 ~ ~ LA. (jv 
129-00-0 0.086 J 

56-55-3 anthracene e,O ().......Q.4r ~ tA I3L 
218-01-9 0.093 U 
205-99-2 Benzo fluoranthene 0.093 U 

207-08-9 Benzo fluoranthene 0.093 U 

50-32-8 Benzo (a) pyrene 0.093 
193-39-5 Indeno (1,2,3-cd) pyrene 0.093 
53-70-3 Dibenzo (a,h) anthracene 0.093 
191-24-2 Benzo (g,h,i) perylene 0.093 

SOM01.2 (8/2007) 



1F - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-EB01-071808 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No. : 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-06 

Sample wt/vol: 1000 (g/mL) mL Lab File ID: 0807042-06A64 N2.d 

Extraction: (Type) CONT 

% Moisture: Decanted: (Y/N) Date Received: 07/21/2008 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 07/24/2008 

Injection Volume: 1.0 (uL) GPC Factor: 1.0 Date Analyzed: 07/29/2008 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

91-20-3 Naphthalene O.tO 0 O:z.o- ~ iA 6L 
91-57-6 2-Methylnaphthalene 0.10 U 
208-96-8 Acenaphthylene 0.10 U 
83-32-9 Acenaphthene 0.033 J 

86-73-7 Fluorene 0.10 U 
87-86-5 Pentachlorophenol 0.20 jY 
85-01-8 Phenanthrene 0.030 J 

120-12-7 Anthracene 0.042 J 

206-44-0 Fluoranthene 0.10 U 
129-00-0 Pyrene 0.10 U 
56-55-3 Benzo (a) anthracene 0.10 U 
218-01-9 Chrysene 0.10 U 
205-99-2 Benzo (b) fluoranthene 0.10 U 
207-08-9 Benzo (k) fluoranthene 0.10 U 
50-32-8 Benzo (a) pyrene 0.10 U 
193-39-5 Indeno (1,2,3-cd) pyrene 0.10 U 
53-70-3 Dibenzo (a,h) anthracene 0.10 U 
191-24-2 Benzo (g,h,i) perylene 0.10 U 

SOM01.2 (8/2007) 



IF - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-07 

Sample wt/vol: 1050 (g/mL) mL Lab File 10: 0807042-07A64.d 

Extraction: (Type) CONT 

% Moisture: Decanted: (Y/N) Date Received: 07/21/2008 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 07/24/2008 

Injection Volume: 1.0 (uL) GPC Factor: 1.0 Date Analyzed: 07/29/2008 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND {ug/L or ug/kg)ug/L Q 

91-20-3 Naphthalene O. 0115 -s. 866 ,~ 

91-57-6 2 -Methylnapht-hrilpnp 0.095 U 
208-96-8 Acenaphthylene 0.095 U 
83-32-9 Acenaphthene 0.095 U 
86-73-7 Fluorene 0.095 U 
87-86-5 Pentachlorophenol 0.19 )I' 
85-01-8 Phenanthrene 0.095 U 
120-12-7 Anthracene 0.095 U 
206-44-0 Fluoranthene 0.095 U 
129-00-0 pyrene 0.095 U 
56-55-3 Benzo (a) anthracene 0.095 U 
218-01-9 Chrysene 0.095 U 
205-99-2 Benzo (b) fluoranthene 0.095 U 
207-08-9 Benzo (k) fluoranthene 0.095 U 
50-32-8 Benzo (a) pyrene 0.095 U 
193-39-5 Indeno (1,2,3-cd) pyrene 0.095 U 
53-70-3 Dibenzo (a,h) anthracene 0.095 U 
191-24-2 Benzo (g,h,i) P' :yl< 0.095 U 

SOM01.2 (8/2007) 



USEPA REGION II WORKSHEETS 
(Please refer to Semivolatile Organic Report for Worksheets) 



CHAIN OF CUSTODY 
(Please refer to Volatile Organic Report for COCs) 



SUPPORT DOCUMENTATION 



lIT ITORM I SV-SlM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

SBLKKV 

Lab Name: COMPUCHEM Contract: N26470-08-D-IOOO 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: B072116-BLK2 

Sample wt/vol: 1000 (g/mL) mL Lab File 10: B072116-BLKA64.d 

Extraction: (Type) CONT 

% Moisture: Decanted: (YIN) Date Received: 
----

Concentrated Extract Volume: 1000 (uL) Date Extracted: 07/22/2008 

Injection Volume: 1. 0 CuLl GPC Factor: 1. a Date Analyzed: 07/24/2008 

Gf?C Cleanup: (Y/N) N pH: Dilution lTactor: 1.0 
-----

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

I 91-20-3 Naphthalene 0.091 J 

91-57-6 2-Methylnaphthalene 0.052 J .-
I 208-96-8 Acenaphthylene 0.093 J--t 

83-32-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

€'t=-t- ~I ~ y 

'1/~ ~{\ A \ 

Acenaphthene 
Fluorene 
Pentachlorophenol 
Phenanthrene 
Anthracene 
Fluoranthene 
pyrene 
Benzo (a) anthracene 
Chrysene 
Benzo (b) fluoranthene 
Benzo ( k) fluoranthene 
Benzo (a) pyrene 
lndeno (l,2,3-cd) pyrene 
Dibenzo (a/h) anthracene 
Benzo (g, h, i) perylene 

0.082 
J _ 

0.093 J 
0.20 U 
0.093 J --f 
0.10 Q 
0.091 J .-
0.10 U 
0.087 J -0.078 J 
0.051 J 
0.054 I J 
0.069 J 
0.055 J 
0.10 U 

0.049 J 

(0 
(J-) " ) 

tA 

if." 
~ 
~ --r) 

'"<" ... ,,, .. 

,.-.-, \ 

.J; 

.L 
Q 

SOM01.2 (8/2007) 
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6H - FORM VI SV-SIM 
SEMIVOLATILE ORGANICS S1M INITIAL CALIBRATION DATA 

Lab Name: ________ ~C~O~M~P~O~C~H~E~M~ ______ __ Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: _ ..... 08 ..... 0_7_0_4_2_ Mod. Ref No.: SOG No.: ------ 0807042 

Instrument ID: 5972hp64 Calibration Date(s): 07/08/2008 07/08/2008 

Calibration Time(s): 1200 1510 

LAB FILE ID: RRFO.l= OOB0708A64.d RRF~= W080708A64.d 

RRFO.4= S08070BA64.d RRFO.8= VOB0708A64.d RRF001= T08070BA64.d 

COMPOOND RRFO.l RRF.Q.:1. RRFO.4 RRF~ RRFOOI RRF % RSD 

Naphthalene 0.960 1.000 1.011 0.913 1.044 0.985 5.1 
2-Methylnaphthalene 0.668 0.697 0.721 0.648 0.757 0.698 6.2 
Acenaphthylene 1.448 1. 560 1.631 1.480 1. 792 1.5~ft 8.7 
Acenaphthene 1.222 1.095 1.271 1.016 1.196 1.16 8.9 
Fluorene 1.160 1.155 H182 1.083 1.257 

~&~ 
5.4 

Pentachlorophenol 0.039 0.038 0.042 0.052 15.7 
Phenanthrene 1. 234 1.166 1.222 1.091 1.261 5.7 
Anthracene 0.905 0.897 1.067 0.884 1. 062 0.963 9.6 
Fluoranthene 0.947 0.992 1. 089 0.953 1.130 ~.O22 8.1 
Pyrene 1.333 1.394 1. 474 1.291 1. 454 .389 5.6 
Benzo (a) anthracene 0.995 1.041 1.133 I 1. 006 1.165 1.068 7.2 

Chrysene 1.165 1.271 1. 261 1.155 1.276 1.226 4.9 
Benzo (b) fluoranthene 1. 708 2.216 2.054 2.170 2.559 2.141 14..3 
Benzo (k) fluoranthene 2.234 2.066 2.489 1. 978 2.207 2.195 8.9 
Benzo (a) pyrene 1. 316 1.465 1. 679 1.538 1. 774 1. 554 11.5 
Indeno (1,2,3-cd) pyrene 1.287 1.517 1.564 1.389 1. 618 1. 475 9.2 
Dibenzo (a,h) anthracene 1.439 1. 573 1. 644 1.555 1. 777 1.598 7.8 
Benzo (grh,i) perylene 1.585 1. 735 1. 765 1.637 1.854 1. 715 6.2 
Fluoranthene-d10 0.764 0.833 0.881 0.786 0.932 0.839 8.2 
2-Methylnapthalene-dlO 0.435 0.470 0.484 0.433 0.499 0.464 6.3 

SOM01.2 (8/2Q07) 
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Lab Name: 

7H - FORM VIr SV-SIM 
SEMIVOLATILE 5IM CONTINUING CALIBRATION DATA 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: 

Instrument ID: 5972hp64 Calibration Date: 

N26470-08-D-1000 

SDG NO.: _______ 0_8_0_7_0_4_2 __ __ 

07/24/2008 Time: 1123 

Lab File ID: S080724A64.d Init. Calib. Date(s): 07/08/2008 07/08/2008 

EPA Sample No. (SSTDO.4##): SSTDO.4DS 1nit. Calib. Time(s): 1200 1510 

GC Column: RTX-5MS 1D: 0.32 (rom) 

COMPOUND RRF RRFO.4 
MIN 
RRF %D MAX %0 

Naphthalene 0.985 1.072 0.700 8.7 25.0 
2-Methylnaphthalene 0.698 0.758 0.400 8.5 25.0 
Acenaphthylene 1.582 1. 785 0.900 12.8 25.0 
Acenaphthene 1.160 1. 400 0.900 20.7 25.0 
Fluorene 1.167 7':2~fif'-" 0.900 10.4 25.0 
Pentachlorophenol 0.043 ( 0.033 ), 0.050 -22.2 25.0 
Phenanthrene 1.195 ~. 0.700 B.6 25.0 
Anthracene 0.963 1.285 0.700 33.5 25.0 
Fluoranthene 1.022 1. 201 0.600 17.5 25.0 
Pyrene 1.389 1.618 0.600 16.5 25.0 
Benzo (a) anthracene 1. 068 1.280 0.800 19.9 25.0 
Chrysene 1.226 1. 319 0.700 7.6 25.0 
Benzo (b) fluoranthene 2.141 2.137 0.700 -0.2 25.0 
Benzo (k) fluoranthene 2.195 2.224 0.700 1.3 25.0 
Benzo (a) pyrene 1.554 1. 702 0.700 9.5 25.0 
Indeno (1,2,3-cd) pyrene 1. 475 1. 360 0.500 -7.8 25.0 
Dibenzo (a,h) anthracene 1. 598 1.336 0.400 -16.4. 25.0 
Benzo (g/h,i) perylene 1.715 1.552 0.500 -9.5 25.0 
Fluoranthene-dl0 0.839 0.871 0.010 3.8 25.0 
2-Methylnapthalene-d10 0.464 0.440 0.010 -5.3 25.0 

SOMOL 2 (8/2007) 
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LOW CONCENTRATION SEMIVOLATILE ORGANIC COMPOUNDS 
USEP A Region II - Level IV Review 

Site: Vieques Island, CTO-OO 1 0 SDG #: 0807042 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 22, 2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver 

EDSID Client Sample ID Laboratory Sample ID Matrix 
1 VWAE-EBOI-071708 0807042-003 Water 
2 VW AE-EBO 1-071808 0807042-006 Water 
3 VW AE-EB02-071708 0807042-007 Water 

The USEPA Region II SOP HW-35, Revision 1, August 2007: USEPA CLP Statement of Work 
for Organic Analysis of Low/Medium Concentration of Semivolatile Organic Compounds 
SOM01.2 Data Validation and professional judgement were used in evaluating the data in this 
summary report. 

Sample Conditions/Problems - The Traffic Reports/Chain-of-Custody Records, Sampling Report 
and/or Laboratory Case Narrative did not indicate any problems with sample receipt, condition of 
samples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were extracted within 7 days for water samples and analyzed within 
40 days for all samples. 

Surrogates - All samples exhibited acceptable surrogate recoveries. 

MS/MSD - A MS/MSD sample was not analyzed. 

Laboratory Control Sample - The LCS sample exhibited acceptable %R values. 

Method Blank - The method blank was free of contamination. 

1156 Jamestown Road, Suite A • Williamsburg, Virginia 23185 • Telephone: 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 



Field, Equipment Blank - These are field QC blanks that will be applied to other packages. The 
results are summarized below. 

Blank ID Compound Conc. Qualifier Affected Samples 
ug/L 

VW AE-EBO 1-071708 Benzaldehyde 1.9 - To be applied to other packages 
Acetophenone 1.6 - To be applied to other packages 

VWAE-EBOI-071808 Benzaldehyde 1.7 - To be applied to other packages 
Acetophenone 1.5 - To be applied to other packages 

VW AE-EB02-071708 ! Benzaldehyde 2.0 - To be applied to other packages 
Acetophenone 1.6 - To be applied to other packages 

bis (2-Ethylhexyl) 4.1 - To be applied to other packages 
phthalate 

I 

GC/MS Instrument Performance Check - All of the DFTPP tunes in the initial and continuing 
calibrations met the percent relative abundance criteria. 

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Tentatively Identified Compounds (TIC) - TICs were correctly reported and qualified by the 
laboratory . 

Compotmd Ouantitation and Reported Detection Limits - No discrepancies were identified. 

GCIMS Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF 
values. 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values. 

Internal Standard (IS) Area Performance - All internal standards met response and retention time 
(R T) criteria. 

Field Duplicates - Field duplicate samples were not included in this data package. 

Environmental Data Services, Inc. 
October 22, 2008 

2 Vieques Island, eTO-OO 10 
SDG #: 0807042 - Semivolatiles 

I 
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10 - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-EB01-071708 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: 0807042-03 

Sample wt/vol: 1080 (g/mL) mL Lab File 10: 0807042-03A60.d 

Level: (LOW/MED) LOW Extraction: (Type) CONT 

% Moisture: Decanted: (Y /N) Date Received: 07/18/2008 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 07/22/2008 

Injection Volume: 2.0 (uL) GPC Factor: 1.0 Date Analyzed: 07/24/2008 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

100-52-7 Benzaldehyde 1.9 J 

108-95-2 Phenol 4.7 U 
111-44-4 Bis(2-chloroethyl)ether 4.7 U 
95-57-8 2-Chlorophenol 4.7 U 
95-48-7 2-Methylphenol 4.7 U 
108-60-1 2,2'-Oxybis(l-chloropropane) 4.7 U 
98-86-2 Acetophenone 1.6 J 

106-44-5 4-Methylphenol 4.7 U 
621-64-7 N-Nitroso-di-n-propylamine 4.7 U 
67-72-1 Hexachloroethane 4.7 U 
98-95-3 Nitrobenzene 4.7 U 
78-59-1 Isophorone 4.7 U 
88-75-5 2-Nitrophenol 4.7 U 
105-67-9 2,4-Dimethylphenol 4.7 U 
111-91-1 Bis(2-chloroethoxy)methane 4.7 U 
120-83-2 2,4-Dichlorophenol 4.7 U 
91-20-3 Naphthalene 4.7 .JJ-
106-47-8 4-Chloroaniline 4.7 U 
87-68-3 Hexachlorobutadiene 4.7 U 
105-60-2 Caprolactam 4.7 U 
59-50-7 4-Chloro-3-methylphenol 4.7 U 
91-57-6 2-Methylnaphthalene 4.7 JJ-
77-47-4 Hexachlorocyclopentadiene 4.7 U 
88-06-2 2,4,6-Trichlorophenol 4.7 U 
95-95-4 2,4,5-Trichlorophenol 4.7 U 
92-52-4 1, 1 '-Biphenyl 4.7 U 
91-58-7 2-Chloronaphthalene 4.7 U 
88-74-4 2-Nitroaniline 9.3 U 
131-11-3 Dimethylphthalate 4.7 U 
606-20-2 2,6-Dinitrotoluene 4.7 U 
208-96-8 Acenaphthylene 4.7 11--" 
99-09-2 3-Nitroaniline 9.3 U 
83-32-9 Acenaphthene 4.7 .JJ-

SOM01.2 (8/2007) 



1E - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-EB01-071708 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab ID: 0807042-03 

Sample wt/vol: 1080 (g/mL) mL Lab File ID: 0807042-03A60.d 

Level: (LOW/MED) LOW Extraction: (Type) CONT 

% Moisture: Decanted: (Y /N) Date Received: 07/18/2008 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 07/22/2008 

Injection Volume: 2.0 (uL) GPC Factor: 1.0 Date Analyzed: 07/24/2008 

GPC ,-,-,-,::;0.1.1UI-': (Y /N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

I 51-28-5 2,4-Dinitrophenol 9.3 U 
100-02-7 4-Nitrophenol 9.3 U 
132-64-9 Dibenzofuran 4.7 U 
121-14-2 2,4-Dinitrotoluene 4.7 U 
84-66-2 Diethylphthalate 4.7 I U 
86-73-7 Fluorene 4.7 y 
7005-72-3 4-Chlorophenyl-phenylether 4.7 U 
100-01-6 4-Nitroaniline 9.3 U 
534-52-1 4,6-Dinitro-2-methylphenol 9.3 U 
86-30-6 I N-Nitrosodiphenylamine (1) 4.7 U 
95-94-3 1,2,4,5-Tetrachlorobenzene 4.7 U 
101-55-3 4-Bromophenyl-phenylether 4.7 U 
118-74-1 Hexachlorobenzene 4.7 U 
19 ~Zine 4.7 U 

I 87-86-5 achlorophenol 9.3 U 
85-01-8 anthrene 4.7 y 
120-12-7 Anthracene 4.7 _E" 

86-74-8 Carbazole 4.7 U 
84-74-2 Di-n-butylphthalate 4.7 U 
206-44-0 Fluoranthene 4.7 ;r 
129-00-0 pyrene 4.7 )Y 
85-68-7 Butylbenzylphthalate 4.7 U 
91-94-1 3,3'-Dichlorobenzidine 4.7 U 
56-55-3 Benzo (a) anthracene 4.7 )1'" 
218-01-9 Chrysene 4.7 y 
117-81-7 Bis(2-ethylhexyl)phthalate 4.7 U 
117-84-0 Di-n-octylphthalate 4.7 U 
205-99-2 Benzo (b) fluoranthene 4.7 q 
207-08-9 Benzo (k) fluoranthene 4.7 q 
50-32-8 _ne 4.7 U 

193-39-5 cd) pyrene 4.7 ( 

53-70-3 ,h) anthracene 4.7 l 

I 191-24-2 ,h,i) perylene 4.7 l 

58-90-2 2,3,4,6-Tetrachlorophenol 4.7 U 

lCannot be from Diphenylamine 

1 j 

SOM01.2 (8/2007) 



Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 

Sample wt/vol: 1080 (g/mL) mL Lab File ID: 

EPA SAMPLE NO. 

VWAE-EB01-071708 

N26470-08-D-1000 

SDG No.: 0807042 

0807042-03 

0807042-03A60.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) CONT 

01 
02 
03 
04 
05 
06 
07 

08 
09 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 

30 

% Moisture: Decanted: (Y/N) Date Received: 07/18/2008 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 07/22/2008 

Injection Volume: 2.0 (uL) GPC Factor: 1.0 Date Analyzed: 07/24/2008 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

0-00-0 N-Cbz-glycyl-glycine-p-nitrophenyl E 14.12 2.9 IN 

621-59-0 Benzaldehyde, 3-hydroxy-4-methoxy- • 27.05 1.9 IN 
UNKNOWN 29.92 2.2 J 

0-00-0 7, 9-Di-tert-butyl-1-oxaspiro(4,5)dec 34.24 5.3 IN 

UNKNOWN 38.59 3.0 J 

E9667962 Total Alkanes N/A 25 
2EPA-designated Registry Number. 

SOM01.2 (8/2007) 



ID - FORM I SV-l 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-EBOI-071808 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No. : 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab ID: 0807042-06 

Sample wt/vol: 1000 (g/mL) mL Lab File ID: 0807042-06A60.d 

Level: (LOW/MED) LOW Extraction: (Type) CONT 

% Moisture: Decanted: (Y/N) Date Received: 07/21/2008 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 07/24/2008 

ection Volume: 2.0 (uL) GPC Factor: 1.0 Date 07/26/2008 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

100-52-7 Rpn7rllriphyde 1.7 J 

108-95-2 Phenol 5.0 U 
I 111-44-4 Bis(2 -chloroethyl) ether 5.0 U 

95-57-8 2 -Chl 1.1.. ... _.1- ,1 5.0 U 
95-48-7 2-Methylphenol 5.0 U 
108-60-1 2,2' 'Oxybi (l-chloropropane) 5.0 U 
98-86-2 Acetophenone 1.5 J 

106-44-5 4-Methylphenol 5.0 U 
621-64-7 N-Nitroso-di-n-propylarnine 5.0 U 
67-72-1 Hexachloroethane 5.0 U 
98-95-3 Nitrobenzene 5.0 U 
78-59-1 Isophorone 5.0 U 
88-75-5 2 -Nit.!.. ..... 1- ,1 5.0 U 
105-67-9 2,4-Dimethylphenol 5.0 U 
111-91-1 Bis(2-chloroethoxy)rnethane 5.0 U 
120-83-2 2,4 -Diehl 'ilnhpnil 1 5.0 U .... 

91-20-3 Naphthalene 5.0 jJ--
106-47-8 4-Chloroaniline 5.0 U 
87-68-3 Hexachlorobutadiene 5.0 U 
105-60-2 Caprolaetam 5.0 U 
59-50-7 4-Chloro-3-methylphenol 5.0 U 
91-57-6 2-Methylnaphthalene 5.0 y 
77-47-4 HpXrlr.h 1 ilr, _yr.l 0ppnt-rlrii pnA 5.0 U 
88-06-2 2, 4, 6-Triehlorophenol 5.0 U 
95-95-4 2,4,5 -T, 'ir.h 1 ilrilphpnil 1 5.0 U 
92-52-4 1, 1 '-Biphenyl 5.0 U 
91-58-7 2-Chloronaphthalene 5.0 U 
88-74-4 2-Nitroaniline 10 U 
131-11-3 Dimethylphthalate 5.0 U 
606-20-2 2,6-Dinitrotoluene 5.0 U 
208-96-8 Acenaphthylene 5.0 )if 
99-09-2 3-Nitroaniline 10 U 
83-32-9 Aeenaphthene 5.0 )J 

SOM01.2 (8/2007) 



1E - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-EB01-071808 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab ID: 0807042-06 

Sample wt/vol: 1000 (g/mL) mL Lab File ID: 0807042-06A60.d 

Level: (LOW/MED) LOW Extraction: (Type) CONT 

% Moisture: Decanted: (Y /N) Date Received: 07/21/2008 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 07/24/2008 

Injection Volume: 2.0 (uL) GPC Factor: 1.0 Date Analyzed: 07/26/2008 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

i 51-28-5 2,4-Dinitrophenol 10 U 
100-02-7 4-Nitrophenol 10 U 
132-64-9 Dibenzofuran 5.0 U 
121-14-2 2,4-Dinitrotoluene 5.0 U 
84-66-2 Diethy1phthalate 5.0 U 
86-73-7 Fluorene 5.0 r 
7005-72-3 4-Chlorophenyl-phenylether 5.0 U 
100-01-6 4-Nitroaniline 10 U 
534-52-1 4,6-Dinitro-2-methylphenol 10 §,3 86-30-6 N-Nitrosodiphenylamine (1 ) 5.0 
95-94-3 1,2,4,5-Tetrachlorobenzene 5.0 

i 101-55-3 4-Bromophenyl-phenylether 5.0 
118-74-1 chlorobenzene 5.0 U 
191. .. <-~ -' azine 5.0 U I 
87-86-5 Pentachlorophenol 10 U 
85-01-8 Phenanthrene 5.0 U 
120-12-7 Anthracene 5.0 

~ 86-74-8 Carbazole 5.0 
I 84-74-2 Di-n-butylphthalate 5.0 U 
206-44-0 Fluoranthene 5.0 r 
129-00-0 Pyrene 5.0 ,~ 
85-68-7 Butylbenzylphthalate 5.0 U 
91-94-1 3,3'-Dichlorobenzidine 5.0 U 
56-55-3 Benzo (a) anthracene 5.0 y 
218-01-9 Chrysene 5.0 }Y 
117-81-7 Bis(2-ethy1hexy1)phthalate 5.0 U 

• 117-84-0 Di-n-octylphthalate 5.0 U 

• 205-99-2 Benzo (b) fluoranthene 5.0 { 

207-08-9 Benzo (k) fluoranthene 5.0 ~ 

50-32-8 Benzo (a) pyrene 5.0 ~ 

193-39-5 Indeno (1,2,3-cd) pyrene 5.0 ~ 

53-70-3 Dibenzo (a,h) anthracene 5.0 P 
191-24-2 Benzo (g,h,i) perylene 5.0 J 

58-90-2 2,3, 4, 6-Tetrachlorophenol 5.0 U 

lCannot be separated from Diphenylamine 

j j 

SOMOL 2 (8/2007) 
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02 
03 
04 
05 

06 
07 

08 
09 
10 
11 
12 
13 
14 
15 

16 
17 

18 
19 
20 
21 
22 

23 
24 
25 
26 
27 
28 
29 
30 

Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: 

Matrix: (SOIL/SED/WATER) WATER Lab ID: 

wt/vol: 1000 (g/mL) mL Lab File ID: 

EPA SAMPLE NO. 

VWAE-EB01-071808 

N26470-08-D-1000 

SDG No.: 0807042 

0807042-06 

0807042-06A60.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) CONT 

% Moisture: Decanted: (Y/N) Date Received: 07/21/2008 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 07/24/2008 

Injection Volume: 2.0 (uL) GPC Factor: 1.0 Date Analyzed: 07/26/2008 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

UNKNOWN 29.92 2.1 J 

0-00-0 7, 9-Di-tert-butyl-l-oxaspiro(4,5)dec 34.24 5.5 IN 

E9667962 Total Alkanes N/A 6.9 
2EPA-designated Registry Number. 

SOMOl.2 (8/2007) 



1D - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-EB02-071708 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab ID: 0807042-07 

Sample wt/vol: 1050 (g/mL) mL Lab File ID: 0807042-07A60.d 

Level: (LOW/MED) LOW Extraction: ( CONT 

% Moisture: Decanted: (Y /N) Date Received: 07/21/2008 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 07/24/2008 

Injection Volume: 2.0 (uL) GPC Factor: 1.0 Date Analyzed: 07/26/2008 

GPC \.;.J..';:::CUiUf.,J: (Y /N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-52-7 Benzaldehyde 2.0 J 

108-95-2 Phenol 4.8 U 
111-44-4 Bis(2-chloroethyl}ether 4.8 

I 

U 
95-57-8 2-Chlorophenol 4.8 U 
95-48-7 2-Methylphenol 4.8 U 
108-60-1 2,2'-Oxybis(1-chloropropane} 4.8 U 
98-86-2 Acetophenone 1.6 J 

106-44-5 4-Methylphenol 4.8 U 
621-64-7 N-Nitroso-di-n-propylamine 4.8 U 
67-72-1 Hexachloroethane 4.8 U 
98-95-3 Nitrobenzene 4.8 U 
78-59-1 Isophorone 4.8 U 
88-75-5 2-Nitrophenol 4.8 U 
105-67-9 2,4-Dimethylphenol 4.8 U 
111-91-1 Bis(2-chloroethoxy)methane 4.8 U 
120-83-2 2,4-Dichlorophenol 4.8 U 
91-20-3 Naphthalene 4.8 .Y 
106-47-8 4-Chloroaniline 4.8 U 
87-68-3 Hexachlorobutadiene 4.8 U 
105-60-2 Caprolactam 4.8 I U 
59-50-7 4-Chloro-3-methylphenol 4.8 U 
91-57-6 2-Methylnaphthalene 4.8 if 
77-47-4 Hexachlorocyclopentadiene 4.8 U 
88-06-2 4,6-Trichlorophenol 4.8 U 

95-95-4 2,4,5-Trichlorophenol 4.8 U 
92-52-4 1, 1 '-Biphenyl 4.8 U 
91-58-7 2-Chloronaphthalene 4.8 U 
88-74-4 2-Nitroaniline 9.5 U 
131-11-3 Dimethylphthalate 4.8 U 
606-20-2 2,6-Dinitrotoluene 4.8 U 

208-96-8 Acenaphthylene 4.8 V 
99-09-2 3-Nitroaniline 9.5 U 
83-32-9 Acenaphthene 4.8 

SOM01.2 (8/2007) 



1E - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-EB02-071708 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab ID: 0807042-07 

Sample wt/vol: 1050 (g/mL) mL Lab File ID: 0807042-07A60.d 

Level: (LOW/MED) Extraction: (Type) CONT 

% Moisture: Decanted: (Y/N) Date Received: 07/21/2008 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 07/24/2008 

Injection Volume: 2.0 (uL) GPC Factor: 1.0 Date 07/26/2008 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

51-28-5 2,4 Dilitr .... 1- ,I 9.5 U 
100-02-7 4-Nitrophenol 9.5 U 
132-64-9 Dibenzofuran 4.8 U 
121-14-2 2,4-Dinitrotoluene 4.8 U 
84-66-2 D ~thylphthal, lb 4.8 U 
86-73-7 Fluorene 4.8 TY 
7005-72-3 4-Chlorophenyl-phenylether 4.8 U 
100-01-6 4-Nitroaniline 9.5 U 
534-52-1 4,6-Dinitro-2-methylphenol 9.5 U 
86-30-6 N-Nitrosodiphenylamine (1) 4.8 +=J 95-94-3 1,2,4,5-Tetrachlorobenzene 4.8 
101-55-3 4-Bromophenyl-phenylether 4.8 
118-74-1 Hexachlorobenzene 4.8 U 

1912-24-9 Atrazine 4.8 U 
87-86-5 ppnt- ;=jrh 1 ()J.. ~.1- ,1 9.5 U 
85-01-8 Phenanthrene 4.8 y 
120-12-7 Anthracene 4.8 kf"" 
'86-74-8 Carbazole 4.8 U 
84-74-2 Di -butylphthal, .t. 4.8 U 
206-44-0 Fluoranthene 4.8 )Y 
129-00-0 pyrene 4.8 yr 
85-68-7 Butylbenzylphthalate 4.8 U 

91-94-1 3,3'-Dichlorobenzidine 4.8 U 

56-55-3 Benzo (a) anthracene 4.8 jJ/ 
218-01-9 Chrysene 4.8 y 
117-81-7 Bis(2-ethylhexyl)phthalate 4.1 J 

117-84-0 Di-n-octylphthalate 4.8 U 

205-99-2 Benzo (b) fluoranthene 4.8 ( 

207-08-9 Benzo (k) fluoranthene 4.8 ( 

50-32-8 Benzo (a) pyrene 4.8 { 

193-39-5 Indeno (l,2,3-cd) pyrene 4.8 
53-70-3 Dibenzo (a,h) anthracene 4.8 
191-24-2 Benzo (g,h, i) perylene 4.8 
5S-90-2 2,3,4,6-Tetrachlorophenol 4.8 U 

lCannot be separated from Diphenylamine 

1 1 
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Lab Name: 

1K - FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-EB02-071708 

N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab ID: 0807042-07 

Sample wt/vol: 1050 (g/mL) mL Lab File ID: 0807042-07A60.d 

Level: (TRACE or LOW/MED) LOW Extraction: (Type) CONT 

% Moisture: Decanted: (Y/N) Date Received: 07/21/2008 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 07/24/2008 

Injection Volume: 2.0 (uL) GPC Factor: 1.0 Date Analyzed: 07/26/2008 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/L 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

100-51-6 Benzyl alcohol 
621-59-0 Benzaldehyde, 3-hydroxy-4-methoxy-

UNKNOWN 
0-00-0 7,9-Di-tert-butyl-1-oxaspiro(4,5)de< 

E9667962 Total Alkanes 
2EPA-designated Registry Number. 

14.11 4.2 IN 
27.04 2.0 IN 
29.91 2.2 J 

34.25 6.0 IN 

N/A 

SOM01.2 (8/2007) 
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INTRODUCTION 

Scope and Applicability 

This SOP offers detailed guidance in evaluating laboratory 
data generated according to the method the "USEPA Contract 
Laboratory Program Statement of Work Organics Analysis Mult 
Media, Multi-Concentration, SOMOI.I, May 2005". The validation 
procedures and actions discussed in this document are based on 
the requirements set forth in the "USEPA Contract Laboratory 
Program National Functional Guidelines Superfund Organic 
Methods Data Review, January 2005". This document attempts to 
cover technical problems specific to low/Medium concentration of 
semivolatile compounds. Situations may se where data 
limitations must be assessed based on the reviewer's own 
professional judgement. 

In addition to technical requirements, contractual requirements 
may also be covered in this document. While it is important that 
instances of contract non-compliance be addressed in the Data 
Assessment, the technical criteria are always used to quali the 
analytical data. 

Summary 

To ensure a thorough evaluation of each result in a data 
case, the reviewer must complete the checklist within this SOP, 
answering specific questions while performing the prescribed 
"ACTIONS" in each section. Qualifiers (or flags) are applied to 
questionable or unusable results as instructed. The data 
qualifiers discussed in this document are as follows: 

Data Qualifiers 

U 

J 

N 

IN 

The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit. 

The ahalyte was positively identified; the associated 
numerical value is the approximate concentration the 
analyte in the sample. 

The analys indicates the presence of an analyte 
which there is presumptive evidence to make a 
"tentative identification." 

The analysis indicates the presence of an analyte that 
has been "tentatively identified" and the associated 
numerical value represents approximate 
concentration. 

I 



UJ 

R 

The analyte was not detected above reported sample 
quantitation limit. However, the reported quantitation 
1 is approximate and mayor may not represent the 
actual limit quantitation necessary to accurately 
and precisely measure the analyte in the sample. 

The sample results are rejected due to serious 
deficiencies in the ability to analyze the sample and 
meet quality control criteria. The presence or absence 
of the analyte cannot be verified. 

Lab Qualifiers: 

D 

B 

E 

P 

The positive value is the result of an analysis at a 
secondary dilution factor. 

The analyte is present in the associated method blank 
as well as in the sample. This qualifier has a 
different meaning when validating inorganic data. 

The concentration of this analyte exceeds the 
calibration range of the instrument. 

Pesticide/Aroclor target analytes when the % Difference 
between the analyte concentrations obtained from the 
two dissimilar GC columns is greater than 25%. 

The reviewer must prepare a detailed data assessment to be 
submitted along with the completed SOP checklist. The Data 
Assessment must list all data qualifications, reasons for 
qualifications, instances of missing data and contract non
compliance. 

Reviewer Qualifications: 

Data reviewers must possess a working knowledge of the USEPA 
Statement of Work SOM01.2 and National Functional Guidelines 
mentioned above. 

2 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

PACKAGE COMPLETENESS AND DELIVERABLES 

CASE NUMBER:_N---'-/..:........:.A ______ LAB: C/Ontp,Alhuvt, ~, h~C-, 

SITE NAME: VI'-9 iLw JslQflJ 'PR. SDG No(s).:--"O .......... X"'--':o"--·_7_o~---'-(_/-_____ _ 

1.0 Chain of Custody and Sampling Trip Reports 

1.1 Are the Traffic Reports/Chain-of-Custody Records 
present for all samples? 

ACTION: If no, contact RSCC, or the TOPO to obtain 
replacement of missing or illegible copies 
from the lab. 

1.2 Is the Sampling Trip Report present for all 
samples? ~-

ACTION: If no, contact either RSCC or ask the TOPO to 
obtain the necessary information from the prime 
contractor. 

2.0 Data Completeness and Deliverables 

2.1 Have any missing deliverables been received 
and added to the data package? ! 

-~-

ACTION: Contact the TOPO to obtain an explanation or 
resubmittal of any missing deliverables from the lab. 
If lab cannot provide them, note the effect on the 
review of the data package in the Contract 
Problems/Non-compliance section of the Data 
Assessment. 

2.2 Was CLASS CCS checklist included with the 
package? 

3 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

2.3 Are there any discrepancies between the Traffic 
Reports/Chain-of-Custody Records, Sampling Trip 
Report and Sample Tags? 

YES NO N/A 

ACTION: If yes, contact the Tapa to obtain an explanation or 
resubmittal of any missing deliverables from the 
laboratory_ 

3.0 Cover Letter SDG Narrative 

3.1 

3.2 

3.3 

3.5 

3.6 

ACTION: 

Is the SDG Narrative or Cover Letter Present? 

Are case number, SDG number and contract number 
contained in the SDG Narrative or cover letter 
(see SOW, Exhibit B, section 2.5.1)? 
EPA sample numbers in the SDG, detailed 
documentation of any quality control, sample, 
shipment, and/or analytical problems encountered 
in prosessing the samples? Corrective action 
taken?' 

Does the Narrative contain the following 
information SOM01.1, page B-12, section 2.5.1)? 
column used, storage of samples, case#, SDG#, 
analytical problems, and discrepancies between 
field and lab weights. 

Did the contractor record the temperature of the 
cooler on the Form DC-1, Item 9 - Cooler 
Temperature, and in the SDG Narrative? 

Does the Case Narrative contain the "verbatim" 
statement (page B-12, section 2.5.1 of the SaM)? 
If "No", to any question in this section, 
contact the Tapa to obtain necessary 
resubmittals. If unavailable, document 
under the Contract Problems/ 
Non-Compliance section of the Data Assessment. 

4 

d-



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

4.0 Data Validation Checklist 

4.1 Check the package for the following (see SOM reporting 
requirements, section 2.1, page B-10): 

a. Is the package paginated in ascending order 
starting from the SDG narrative? 

b. Are I forms and copies legible? 

c. Assembled in the order set forth in the SOW? 

d. Semivolatiles Data present? 

PART A: Low/Medium Semivolatile Analyses 

1.0 Sample Conditions/Problems 

2.0 

1.1 Do the Traffic Reports/Chain-of-Custody Records, 
Sampling Trip Report or Lab Narrative indicate 
any problems with sample receipt, condition of 
samples, analytical problems or special 
circumstances affecting the quality of the data? 

ACTION: If samples were not iced or the ice was melted upon 
the laboratory and the temperature of the 
> 10° C, then flag all positive results 
and all non-detects "UJ". 

Holding 

2.1 

arrival at 
cooler was 
with a "J" 

Times 

Have any SVOA technical holding times, determined 
from date of collection to date of analys ,been 
exceeded? 

2.2 Preservation: Aqueous and Non-aqueous samples must 
be cooled at 4°C ± 2°C. 

5 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

Action: Qualify sample results according to the following table. 

Holding Time Actions for Low/Medium Semivolatile Analyses 

Action 

Matrix Preserved Criteria Detected Non-Detected 
Associated Associated 

Compounds Compounds 

No ~ 7 days (extraction) J* UJ* 

< 40 days (analysis) 

No > 7 days (extraction) J UJ 
Aqueous 

> 40 days (analysis) 

Yes ~ 7 days (extraction) No qualification 

~ 40 days (analysis) 

Yes > 7 days (extraction) J UJ 

> 40 days (analysis) 

Yes/No Grossly Exceeded J R 

No ~ 14 days (extraction) J* UJ* 
< 40 days (analysis) 

UJ No > 14 days (extraction) J 
Non-aqueous 

> 40 days (analysis) 

Yes ~ 14 days (extraction) No qualification 

~ 40 days (analysis) 

Yes > 14 days (extraction) J UJ 

> 40 days (analysis) 

Yes/No Grossly Exceeded J R 

~ 

* Only if cooler temperature exceeds 100 C (see ACTION in Section 1.1 
above). No action required if temperature < 100 C. 

3.0 Deuterated Monitoring Compound (DMC) Recovery (For.m II) 

3.1 Are the Semivolatile DMC Recovery Summaries 
(Form II) present? 

6 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

ACTION: Contact the TOPO to obtain an explanation/resubmittal 
from the lab. If missing deliverables are 
unavailable, document the effect in the Data 
Assessment. 

3.2 Were outliers marked correctly with an asterisk? 

ACTION: Circle all outliers in red. 

3.3 Were more than four of the sixteen (16) 
Deuterated Monitoring Compounds (DMC's) 
recoveries outside their corresponding limits? 

If yes, were samples re-analyzed? 

Were method blanks re-analyzed? 

Note: Up to four (4) DMCs per sample may fail % recovery but all 
% recoveries must be > zero. 

ACTION: If any DMC is outside the required limits, qualify 
their associated target compounds (See Table below) 
as follows: 

SEMIVOLATILE DMC AND THEIR ASSOCIATED TARGET COMPOUNDS 

Phenol-d5 2-Chlorophenol-d4 2-Nitrophenol-d4 

Benzaldehyde 2-Chlorophenol Isophorone 
Phenol 2-nitrophenol 

Bis(2- 4-Methylphenol-d8 4-Chloroaniline-d4 
Chloroethyl}ether-d8 2-Methylphenol 4-Chloroaniline 

bis(2-Chloroethyl)ether 4-Methylphenol Hexachloro 
2,2'oxybis(1- 2,4 Dimethylphenol cyclopentadiene 

Chloropropane 3,3'Dichlorobenzidine 
bis(2-

Chloroethoxy) methane 

7 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

Nitrobenzene-d8 2,4-DichloroBhenol-d3 DimethylBhthalate-d6 
Acetophenone 2,4-Dichlorophenol Caprolactam 
N-Nitro-di-n- Hexaclorobutadiene 1, 1 '-Biphenyl 

propylamine 4-Chloro-3-methylphenol Dimethylphthalate 
Hexachloroethane 2,4,6-Trichlorophenol Diethylphthalate 
Nitrobenzene 2, 4, 5-Trichlorophenol Di-n-butylphthalate 
2,6-Dinitrotoluene 1,2, 4, 5-Tetrachloro- Butylbenzylphthalate 
2,4-Dinitrotoluene benzene bis(2-Ethylhexyl)-
N-Nitrodiphenylamine Pentachlorophenol phthalate 

2,3,4,6-Tetrachloro- Di~n-octylphthalate 

phenol 

Fluorene-dlO Anthracene-dlO Pyrene-dlO 
Dibenzofuran Hexachlorobenzene Fluoranthene 
Fluorene Atrazine Pyrene 
4-Chlorophenyl- Phenanthrene Benzo(a) anthracene 

phenylether Anthracene Chrysene 
4-Bromophenyl-

phenylether I 

Carbazole 

AcenaRhthylene-d8 4-NitroRhenol-d4 Benzo{a}RYrene-d12 
Benzo(b)flurOanthene 

Naphthalene 2-Nitroaniline Benzo(k)fluroanthene 
2-Methylphthalene 3-Nitroaniline Benzo(a)pyrene 
2-Chlorophthalene 2,4-Dinitrophenol Indeno(1,2,3-cd)pyrene 
Acenapthylene 4-Nitrophenol Dibenzo(a,h)anthracene 
Acenaphthene 4-Nitroaniline Benzo(g,h,i)pertlene 

4,6-Dinitro-2-
methylBhenol-d2 

4,6-Dinitro-2-
methylphenol 

Semivolatile Deuterated Monitoring ComBound Recovery Limits for Selective 
Ion Monitoring {SIM} and the Associated Target ComBounds 

Fluoranthene-dlO (DMC) 2-Methylnaphthalene-dlO (DMC) 

Fluoranthene Naphthalene 

8 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

Pyrene 2-Methylnaphthalene 

Benzo(a)anthracene Acenaphthylene 

Chrysene Acenaphthene 

Benzo(b)fluoranthene Fluorene 

Benzo(k)fluoranthene Pentachlorophenol 

Benzo(a)pyrene Phenanthrene 

Indeno(1,2,3-cd)pyrene Anthracene 

Bibenzo(a,h)anthracene 

Benzo(g,h,i)perylene 

SEMIVOLATILE DEUTERATED MONITORING COMPOUND RECOVERY LIMITS 

DMC Recovery Limits (%) Recovery Limits (%) 
for Water Samples for Soil samples 

Phenol-d5 39 - 106 17 - 103 

Bis-(2-chloroethyl) ether-d8 40 - 105 12 - 9 

2-Chlorophenol-d4 41 - 106 13 - 101 

4-Methylphenol-d8 25 - 111 8 - 100 

Nitrobenzene-d5 43 - 108 16 - 103 

2-Nitrophenol-d4 40 - 108 16 - 104 

2,4-Dichlorophenol-d3 37 - 105 23 - 104 

4-Chloroaniline-d4 1 - 145 1 - 145 

Dimethylphthalate-d6 47 - 114 43 - 111 

Acenaphthalate-d8 --41 - 107 20 - 97 

4-Nitrophenol-d4 33 - 116 16 - 166 

Fluorene-d10 42 - 111 40 - 108 

4,6-Dintro-2-methylphenol-d2 22 - 104 1 - 121 

9 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

Anthracene-dl0 44 - 110 22 - 98 

Pyrene-d10 52 - 119 51 - 120 

Benzo(a)pyrene-d12 32 - 121 43 - 111 

Fluoranthene-d10 (SIM) - 150 50 - 150 

2-Methylnaphthalene-dlO (SIM) 50 - 150 50 - 150 

Deuterated Monitoring Compound Recovery Action for Semivolatiles 

Action 

Criteria Detected Non-Detected 
Associated Associated 

Compounds Compounds 

%R > Upper Acceptance Limit J No qualification 

%R < Lower acceptance Limit J UJ 

Lower Acceptance ~ %R ~ Upper Acceptance Limit No qualification 

NOTE: 

NOTE: 

Use the above table to qualify SVOA data including SIM analysis. 

As per SOM, any sample which has more than 4 DMC's outside 
the limits, it must be reanalyzed (SOM sec. 11.4.3.1 
pg. D-49/Low Medium SVOA) . 

Blank analysis have DMCs out of specification: Basic concern 
is whether the blank problems represent an isolated problem 
with the blank alone or whether there is a fundamental problem 
with the analytical process. For example, if one or more 
samples in the batch show acceptable DMC recoveries, the 
reviewer may choose to consider the blank problem to be an 
isolated occurrence. 

ACTION: Note in the Data Assessment under Contract Problems/ 
Non-Compliance if the Lab did not perform reanalysis 
and reviewer's judgment regarding blank problem. 

10 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

3.4 Are there any transcription/calculation errors 
between raw data and form II? 

ACTION: If large errors st, ask the TOPO to obtain an 

Note: 

explanation/resubmittal from the lab, make any 
necessary corrections and note errors in the data 
assessment. 
DMC recovery limits criteria and qualification apply to 
samples diluted 5X and less. For samples diluted than 
5X, recovery does not apply Because it is assumed DMC 
is diluted below the quantitation range. 

4.0 Matrix Spike/Matrix Spike Duplicate Recovery (Form III) 
Note: Data for MS/MSD will not be present unless requested. 

4.1 

4.2 

Are the MS/MSD Recovery Forms (Form III 
BNA) present? 

Was the MS/MSD analyzed at the required 
frequency (once SDG, or every 20 samples, 
whichever is more frequent)? 

ACTION: If any MS/MSD are missing, take action as 
specified in section 3.1 above. 

ACTION: No action is taken on MS/MSD data alone. However, 
using professional judgement, the validator may 
use the MS and MSD results in conjunction with other 

I 

L 

QC criteria and determine the need for some qualification 
of the data. If Any MS/MSD % recovery or RPD is out 
specification, qualify data to include the consideration of 
the existence interference in the raw data. Consideration 
include, but not limited to the following "Action": 

Matrix Spike/Matrix Spike Duplicate Action for Semivolatiles 

Action 

Criteria Detected Non-detected 
Spike Compounds Spike Compounds 

11 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-3s/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

%R or RPD > Upper Acceptance Limit J No qualification 

%R < Lower Acceptance Limit J Use Professional Judgment 

Lower Acceptance Limit ~ %R; No qualification required 
RPD ~ Upper Acceptance Limit 

Note: If it can be determined that the results of the MS/MSD affects only 
the sample spiked, limit qualification to only this sample. However, 
use professional judgment when it is determined through the MS/MSO 

results that the laboratory is having systematic problem in the 
analy~is of one or more analytes that affect all associated samples. 

5.0 Method Blanks (Form IV) 

5.1 

5.2 

5.3 

5.4 

Is the Semivolatile Method Blank Summary (Form IV 
BNA) present for aqueous and soil samples? 

Freauency of Analysis: For the analysis of SVOA 
TCL compounds, has a method blank been analyzed 

\ 

for each SOG or every 20 samples, whichever is 
more frequent? 

Has /a SVOA method blank been analyzed after the 
calibration standards. 

No target compound concentration may exceed the 
upper limit of the initial calibration. 
Did the laboratory perform dilution on compounds 
exceeding the initial calibration upper limit. 

ACTION: If any method bl~nk data is missing or dilution was 
not done, notify the TOPO to obtain resubmittals or an 
explanation from the lab. If method blank data are 
unavailable, the reviewer may use professional 
judgement, or substitute field blank or trip blank 
data for missing method blank data. 

5.5 Chromatography: Review the blank raw data 
chromatogram (RICs), quant. Reports or data 
system printout and spectra. Is the 

12 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

chromatographic performance (baseline stability) 
acceptable for each instrument? 

ACTION: Use professional judgement to determine 
the effect on the data. 

5.6 The validator should verify that the correct 
identification scheme for EPA blanks was used. (See SOM 
page B-39, section 3.3.7.3 for more information.) 

Was the correct identification scheme used 
all SVOA blanks? 

ACTION: Contact the TOPO to obtain corrections from the lab, 
or make the necessary corrections. Document in the 
"Contract Problems/Non-Compliance section of the Data 
Assessment all corrections made by the validator. 

5.8 Are all detected hits for target compounds in 
method, and field blanks less than the CRQL? 

Exception: Bis(2-ethylhexyl)phthalate must be less than 
5X times their respective CRQLs listed in the method. 

ACTION: If no, an explanation and laboratory's corrective 
actions must be addressed in the case narrative. If 
the narrative contains no explanation, then make a 
note in the Contract Problems/Non-Compliance section 
of the Data Assessment. 

6.0 Contamination 

NOTE: "Water blanks", "drill blanks", and di lIed water 
blanks" are validated like any other sample, and are not 
used to qualify data. Do not confuse them with the other 
QC blanks discussed below. 

Note: These limits are advisory. 

6.1 Do any method blanks contain positive SVOA 
results (TCL and/or TICs)? 

13 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

NO N/A 

6.2 Do any field/rinse blanks have positive SVOA 
results (including TICs)? J 

NOTE: All field blank results associated with a particular group 
of samples (may exceed one per case) must be used to 
qualify data. Blanks may not be qualified because of 
contamination in another blank. Field blanks must be 
qualified for system monitoring compound, instrument 
performance criteria, spectral or calibration QC problems. 

ACTION: Follow the directions in the table below to qualify 
TCL results due to contamination. Use the largest 
value from all the associated blanks. If any blanks 
are grossly contaminated (i.e.,saturated peaks by 
GC/MS) all associated sample data should be qualified 
unusable (R). 

Blank Action for Semivolatile Analyses 

Bl.ank Blank Result Sample Result Action for Samples 

Type 

Detects Not detected No qualification required 

< CRQL * < CRQL * Report CRQL value with a U 

> CRQL, * No qualification required 

= CRQL * < CRQL * Report CRQL value with a U 

Method, Z. CRQL * No qualification required 

Field 

< CRQL * Report CRQL value with a U 

> CRQL * 2. CRQL* and < blank Report concentration of 
contamination sample with a U 

2. CRQL* and 2. blank No qualification required 
contamination 

( 

Gross Detects Qualify results as 
contamination unusable R 

TIC: aqueous < 5x blank R 

14 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO NIA 

ITIC: non-aqueous 1< 5x blank value R 

* 5x the CRQL for bis(2-ethylhexyl)Phthalate 

NOTE: Analytes qualified "U" for blank contamination are treated 
as "hits" when qualifying for calibration criteria. 

Note: When applied as described in the table above, the contaminant 
concentration in the blank are multiplied by the sample dilution 
factor. 

6.3 Are there field/rinse/equipment blanks associated 
with every sample? 

ACTION: Note in data assessment that there is no associated 
field/rinse/equipment blank. 

Exception: samples taken from a drinking water tap do 
not have associated field blanks. 

7.0 GC/MS Instrument Perfor.mance Check (Form V) 

7.1 

7.2 

7.3 

Are the GC/MS Instrument Performance Check Forms 
(Form V) present for decafluorotriphenylphosphine 
(DFTPP)? 

Are the enhanced bar graph spectrum and 
mass/charge (m/z) listing for the DFTPP provided 
for each twelve hour shift? 

Did the 12-hour clock begin with either the 
injection of DFTPP, or in cases where a closing 
continuing calibration (CCV) was used as an 
opening CCV? 

Listed below are some, but not necessarily all, examples of acceptable 
analytical sequences incorporating the use of the opening/closing CCV. 
Use these examples as a guide for possible analytical sequences that 
can be expected. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

Conditions for When 
Example Sequence is 
Appropriate: 

If time remains on the 12 
hour clock after initial 
calibration sequence 

If time remains on the 12 
hour clock after initial 
calibration sequence 

If more than 12 hrs have 
elapsed since the most 
recent initial calibra
tion or closing ccv. 

OR 

If the most recent 
closing CCV was not or 
could not be used as an 
opening CCV. 

Acceptable Criteria 
That Must be Met: 

• DFTPP tunes meet instrument 
performance criteria. 

• The five initial calibration 

standards meet initial 

calibration criteria. 

• CCV A meets both opening 

and closing CCV criteria 

• CCV B meets closing CCV 
criteria. 

• DFTPP tunes meet instrument 
performance criteria. 

• The five initial calibration 

standards meet initial 
calibration criteria. 

• CCV A meets closing CCV 
criteria (but does not meet 
opening CCV criteria). 

• CCV B meets opening CCV 
criteria. 

• CCV C meets closing CCV 
Criteria. 

• DFTPP tunes meet instrument 
performance criteria. 

• CCV A meets opening CCV 
criteria. 

• CCV B meets both opening and 
closing CCV criteria. 

• CCV C meets both opening and 
closing CCV criteria. 

16 

NO N/A 

Notes: 

The requirement of starting 
the new 12-hr clock for 
Analytical Sequence 2 with a 
new DFTPP tune is waived if 
CCV A meets opening CCV 
criteria. If CCV B meets 
opening CCV criteria, a 
method blank and subsequent 
s~mp]p-s may be analyzed 
immediately after CCV B. 

CCV A does not meet opening 
criteria, therefore a new 
DFTPP tune must be 
performed, immediately 
followed by CCV B before a 
method blank anp any sample 
may be analyzed. 
In this case, the new 12 hr 
clock and Analytical 

2 begins with the 
ection of the new DFTPP 

tune. 

TheL~lLl~H~ of starting 
the new 12 hour clock for 
Analytical Sequence 2 with a 
new DFTPP tune is waived if 
CCV B meets opening CCV 
criteria. If CCV C meets 
opening CCV criteria, a 
method blank and subsequent 
samples may be analyzed 
immediately after CCV B. 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

If more than 12 hrs have 
elapsed since the most 
recent initial calibra-

• DFTPP tunes meet instrument 
performance criteria. 

• CCV A meets opening CCV 
criteria. 

CCV B does not meet opening 
CCV criteria, therefore a 
new DFTPP tune must be 
performed, immediately followed 
by CCV B before a method blank 
and any samples may be 
analyzed. In this case, the new 
12 hr clock and Analytical 
Sequence 2 begins with the 
injection of the new DFTPP 
tune. 

tion or CCV 

OR 

If the most recent 
closing CCV was not or 
could not be used as an 
opening CCV 

• ccv B meets closing CCV 
criteria (but does not meet 
opening CCV criteria) . 

• CCV C meets opening CCV 
Criteria. 

• CCV 0 meets both opening and 
closing CCV criteria. 

The requirement of starting the 
new 12 hr clock for Analytical 
Sequence 3 with a new DFTPP 
tune is waived if CCV D meets 
opening CCV criteria. If CCV D 
meets opening criteria, a 
method blank and subsequent 
samples may be analyzed after 
CCV B. 

7.4 Have the ion abundances been normalized to m/z 198? 

NOTE: All ion abundance ratios must be normalized to m/z 198, the nominal 
base peak, even though the ion abundance of m/z 442 may be up to 100% 
that of m/z 198. 

ACTION: If mass assignment is in error, 
unusable (R). 

all associated data as 

7.S Have the ion abundance criteria been met for each 
instrument used? 

/ 

ili 
ACTION: If ion abundance criteria are not met, professional 

Judgement to determine to what extent the data may be utilized. 

NOTE: Guidelines to aid in the application of professional judgment in 
evaluating ion abundance criteria are discussed below: 

a. Some of the most critical factors in the DFTPP criteria are the non-instrument 
requirements that are also not unduly affected by the location of the 
on the chromatographic profile. The m/z ratios for 198/199 and 442/443 

are critical. These ratios are based on the natural abundance of carbon 12 and 
carbon 13 and should always be met. Similarly, the relative abundance of m/z 
68, 70, 197, and 441 indicate the condition of the instrument and the 
suitability of the resolution adjustment. Note that all of the foregoing 
abundance relate to acent ions; they are relatively insensitive to 
differences in instrument design and of the spectrum on the chromato-

profile. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

b. For the ions at m/z 51, 127, and 275, the actual relative abundance is not as 
critical. For instance, if m/z 275 has 80.0% relative abundance (criteria 
10.0-60.0%) and other criteria are met, the deficiency is minor. 

c. The relative abundance of m/z 365 is an indicator of suitable instrument zero 
adjustment. If relative abundance for m/z 365 is zero, minimum detection limits 
may be affected. On the other hand, if m/z 365 is present, but < 0.75% minimum 
abundance criteria, the deficiency is not as serious. 

7.6 Are there any transcription/calculation errors between 
mass lists and Form Vs? (Check at least two values but if 
errors are found, check more.) 

7.7 Is the number of significant figures for the reported 
relative abundances consistent with the number given in 
the ion abundance criteria column on Form V ? 

ACTION: 

7.8 

ACTION: 

If large errors exist, take action as specified in section 3.1 
above. 

Is the spectrum of the mass calibration compound 
acceptable? 

Use professional judgement to determine whether associated data 
should be accepted, qualified, or ected. 

Note: The requirement to analyze the instrument performance check solution is 
optional when analysis of Polynuclear Hydrocarbon (PAHs}/pentachlorophenol is 

to be performed by the Selected Ion Monitoring {SIM} technique. 

8.0 Target Compound List (TeL) Analytes (Form I) 

8.1 Are the Organic Analysis Data Sheets (Form I) present with required 
header information on each page, for each of the following: 

8.2 

a. Samples and/or fractions as appropriate? 

b. Regional Control/MS/MSD samples? 

c. Blanks (method, field, etc)? 

Are the SVOA Reconstructed Ion Chromatograms, the mass spectra for 
the identified compounds, and the data system printouts (Quant 
Reports) included in the sample package for each of the following: 

a. Samples and/or fractions as appropriate? L 
b. Regional Control/MS/MSD samples? 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

NO N/A 

c. Blanks (method, field, etc)? I .L:l 

ACTION: If any data are missing, take action specified in 3.1 above. 

8.3 Is chromatographic performance with respect to: 

Baseline stability? 

Resolution? 

Peak 

Full-scale graph (attenuation)? 

Other: -------------------------? Ll 

ACTION: Use professional judgement to determine the acceptability of the 
data. 

8.4 

ACTION: 

8.5 

8.6 

8.7 

ACTION: 

Are lab-generated standard mass spectra of the identified 
SVOA compounds present for each sample? 

If any mass spectra are missing, take action as specified in 3.1 
above. If lab does not generate their own standard spectra, 
make note under the "Contract Problems/Non-Compliance" section 
of the Data Assessment. If spectra are unavailable reject "R" 
the results. 

Is the RRT of each reported compound within ± 0.06 RRT 
units of the standard RRT in the continuing calibration 
verification or initial calibration mid-point standard? 

Are all ions present in the standard mass 
relative intensity greater than 10% also 

mass spectrum? 

at a 
in the 

Do and standard relative ion intensities agree to 
within ± 20% between standard and sample 

Use professional judgement to determine of data. 
If it is determined that incorrect identifications were made, 
all such data should be changed to not detected (U) at the 
calculated detection limit. In order to be positively 

the data must comply with the criteria listed in 
sections 8.4-8.7 above. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

ACTION: When sample -carry-over is suspected, use professional judgment 
to determine if instrument cross-contamination has affected 
positive compound identifications. 

9.0 Tentativelv Identified Compounds (TIC) 

9.1 

9.2 

ACTION: 

ACTION: 

9.3 

Are all Tentatively Identified Compound Forms (Form 
SVOA-TIC) present? Do listed TICs include scan number or 
retention time, as well as the estimated "J" and/or "IN" 
qualifier? 

Are the mass spectra for the tentatively identified compounds and 
associated "best match" spectra included in the sample package for 
each of the following: 

a. 

b. 

Samples and/or fractions as appropriate? 

Blanks? 

If any TIC data are missing, take action specified in 3.1 above. 

Verify ''IN" is present for all chemically named TICs 
having a percent match of greater than or equal 85%. TICs 
labeled "unknown" are qualified with a "J" qualifier. 

Are any target compounds (from any fraction) listed as 
TICs? (Example: l,2-dimethylbenzene is xylene - a VOA 
target analyte - and should not be reported as a TIC.) 

ACTION: Flag with "R" only target compound detected in another fraction. 
(except blank contamination - see blank table in sec 6.3 above) 

9.4 

9.5 

ACTION: 

Are major ions 
a relative 
sample spectrum? 

in the reference mass spectrum with 
greater than 10% also present in the 

Do TICs and "best match" reference 

intensities agree within ± 20%? 

relative ion 

Use professional judgement to determine the acceptability of TIC 
identifications. If it is determined that an incorrect iden
tification was made, change its identification to "unknown" or 
to some less identification (example: "C3 substituted 
benzene") as appropriate. 

NO N/A 

Action: When a compound is not found in any blank, but is detected in a sample 
artifact of a common laboratory contaminant, solvent 

condensation, the result should be qualified as 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

unusable (R). (i. e., common lab contaminants such as CO2 (m! e 44) I 

Siloxanes (m/e 73), ether, hexane, certain freons and phthalates at 
< 100 ug/L. Aldol condensation products: 4-hydroxy-4-methyl-2-pentanone, 
4-methyl-2-penten-2-one, and 5,5-dimethyl-2{H)-furanone. Solvent 
preservatives cyclohexene, and related by-products: cyclohexanone, 

cyclohexenone, cyclohexanol, cyclohexenol, chlorocyclohexene, and 
chlorocyclohexanol.) . 

10.0 Compound Quantitation and Reported Detection Limits 

10.1 Are there any transcription/calculation errors in Form I 

10.2 

ACTION: 

ACTION: 

10.3 

results? (Check at least two positive values. 
that the correct internal standards, quantitation ions, 
and RRFs were used to calculate Form I results.) 

Are the CRQLs adjusted to reflect sample dilutions? 

If errors are 
above. 

take action as specified in section 3.1 

When a is analyzed at more than one dilution, the lowest 
CRQLs are used (unless a QC exceedance dictates the use of the 
higher CRQLs data from the diluted sample). Replace 
concentrations that exceed the calibration range in the original 

by crossing out the "E" and its corresponding value on 
the original Form I and substituting the data from the diluted 
sample. Specify which Form I is to be used, then draw a red "X" 
across the entire page of all Form I's not to be used, including 
any in the data summary package. 

For non-aqueous , were the moisture < 70%? .Ll 

Action: If the % moisture ~ 70.0% and < 90.0%, qualify detects 
as "J" and non-detects as approximated "UJ" If the % 
Moisture ~ 90%, qualify detects as "J" and non-detects as "R" 

11.0 Standards Data (GC/MS) 

11.1 

ACTION: 

Are the reconstructed ion chromatograms, and data system 
printouts ( . reports) for each initial and 
continuing calibration? 

If any calibration standard data are missing, take action 
specified in section 3.1 above. 

12.0 GC/MS Initial Calibration (Form VI) 

12.1 Are the Initial Calibration Forms (Form VI SVOA) present 
and complete for the semivolatile target compounds (except 
seven listed below) at concentrations of 5, 10, 20, 40, 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: eLP/SOW, SOM01.2/Semivo1ati1es 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

and 80 pg/~ and 4-point calibration at 10, 20, 40, and 80 j 
ug/L for 2,4-dinitrophenol, pentachlorophenol, 2-
nitroaniline, 3-nitroaniline, 4-nitroaniline, 4- 1:1 
nitrophenol and 4,6-dinitro-2-methylphenol? 

Note: If analysis by Selected Ion Monitoring (SIM) technique is requested for 
PAHs/pentachlorophenols, calibration standards are analyzed at 0.10, 0.20, 
0.40, 0.80 and 1.0 ng/uL for each compound of interest and the 
associated DMCs. Pentachlorophenol will require only a four-point initial 
calibration at 0.20, 0.40, 0.80 and 1.0 ng/uL. 

ACTION: If any Initial Calibration forms are missing, take action as 
specified in section 3.1 above. 

12.2 Are the relative standard deviation (RSD) stable for 
SVOA's over the concentration range of the calibration 
(i.e., %RSD ~ 20%, and ~ 40% for poor performers (see I 
table below)? 111 

ACTION: Circle all outliers in red. 

NOTE: The twenty two (25) poor compounds and associated DMCs are 
listed below. The relative response factor (RRF) for these compounds must 
be than or equal to 0.010. The RRF for all other BNA target 
compounds must be ~ 0.050. 

Semivolatile Compounds Exhibiting Poor Response 

Semivolatile Compounds 

2,2'-Oxybis(1-chloropropane) Benzaldehyde 

4-Chloroaniline 4-Nitroaniline 

Hexachlorobutadiene 4,6-Dinitro-2-methylphenol 

Hexachlorocyclopentadiene N-Nitrosodiphenylamine 

2-Nitroaniline 3,3'Dichlorobenzidine 

3-Nitroaniline 1, I 'Biphenyl 

2,4-Dinitrophenol Dimethylphthalate 

4-Nitrophenol Diethylphthalate 

Acetophenone 1,2, 4, 5-Tetrachlorobenzene 

Caprolactam Carbazole 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

NO N/A 

Atrazine Butylbenzylphthalate 

Di-n-butylphthalate Di-n-octylphthalate 

Bis-2{ethylhexyl)phthalate 

NOTE: Analytes "U" for blank contamination are still 
treated as "hits" when qualifying for initial calibration criteria. [ ~ 

12.3 Are any RRFs < 0.050 « 0.010 for poor performers)? V, 

ACTION: 

ACTION: 

Circle all outliers in red. 

Use the following table to qualify for detects and non-detect 
compounds. 

Initial Calibration Actions for Semivolatile Analyses 

Action 

I 

Criteria for Semivolatile Analysis Detected Non-Detected 
Associated Associated 

Compounds Compounds 

RRF < 0.010 (compounds exhibiting poor response) J R 
RRF < 0.050 (all other compounds) 

RRF ~ 0.010 (compounds exhibiting poor response) No qualification 
RRF ~ 0.050 (all other target compounds) 

%RSD ~ 40.0% (compounds exhibiting poor response) No qualification 
%RSD ~ 20.0% (all other target compounds) 

%RSD > 40.0% (compounds exhibiting poor response) J No qualification 
%RSD > 20.0% (all other target compounds) 

ACTION: Document in the Data Assessment Report the analytes 
that fail %RSD and/or RRF criteria. 

12.4 

ACTION: 

ACTION: 

Are there any errors in 
the reporting of RRFs, or %RSD values? (Check at 
least 2 values, but if errors are found, check more.) 

Circle errors in red. 

If errors are large, contact the TOPO to obtain an 
explanation/resubmittal from the lab, document in the Data 
Assessment under Contract Problems/Non-Compliance. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

NO N/A 

13.0 GC/MS Continuing Calibration Verification (CCV) (Form VII) 

13.1 

13.2 

ACTION: 

13.3 

ACTION: 

13.4 

ACTION: 

Are the Continuing Calibration Forms (Form VII SVOA) 
present and complete for the semivolatile fraction? 

Did the 12 hour clock begin with either the ection of 
DFTPP or in cases where a closing CCV can be used as an 
opening CCV for each instrument? 

f 
d 

If any forms are or no continuing calibration standard 
has been analyzed within twelve hours of every sample analysis, 
ask the TOPO to obtain explanation/resubmittal from the 
laboratory. If continuing calibration data are unavailable, 
flag all associated sample data as unusable (R). 

Do any semivolatile compounds have a % Difference 
(% D) between the initial RRF and CCV RRF 
± 40% for the poor performers (see table/page 22) or 
± 25% for the compounds? 

Circle all outliers in red. 

Do any semivolatile compounds have a RRF < 0.05 or < 0.01 
for the poor performers? 

Circle all outliers in red. 

Note: Verify that the CCV was run at the required frequency (an opening and 
closing CCV must be run within 12-hour period) and the CCV was compared to 
the correct initial calibration·. If the mid-point standard from the initial 
calibration is used as an opening CCV, verify that the result (RRF) of the 
mid-point standard was compared to the average RRF from the correct initial 
calibration. 

Note: The closing CCV used to bracket the end of a l2-hour analytical sequence may 
be used as the opening CCV for the new 12-hour sequence, provided 
that all the technical criteria are met for an opening CCV (see 
table below). If the closing CCV does not meet the technical acceptance 
criteria for an opening CCV, then a DFTPP tune followed by an opening CCV is 
required and the next 12-hour time period begins with the DFTPP tune. 

Action: Use the following table to qualify data based on the technical 
acceptance criteria for the opening CCV and closing CCV. 

continuing Calibration Verification (CCV) Actions for Low/Medium Semivolatiles Analyses 

Action 
Criteria for Criteria for 

Opening CCV Closing CCV Detected Non-Detected 
Associated Associated 
Compounds Compounds 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

RRF < 0.010 (poor responders) RRF < 0.010 (for all 
RRF < 0.050 (for all other compounds) target compounds) J R 

RRF 2- 0.010 (poor responders) RRF.2: 0.010 (for all 

RRF .2: 0.050 (all other target compounds) target compounds) No Action 

%0 > 40.0 or < -40.0 (poor responders) %D > 50.0 or < -50.0 
%0 > 25.0 or < -25.0 (all other (for all target J UJ 
volatile target compounds) compounds) 

%0 ~ 40.0 or .2: -40.0 (poor responders) %D ~ 50.0 or .2: -50.0 
%0 ~ 25.0 or .2: -25.0 (all other (for all target No Action 
target compounds) compounds) 

Opening CCV not performed at required Closing CCV not 
frequency * performed at R 

required frequency * 

* The 12-hour clock begins with either th'e injection of OFTPP or in cases where a 
closing CCV can be used as an opening CCV, the 12-hour clock begins with the injection 
of the opening CCV. 

ACTION: 

13.5 

Document in the Data Assessment under Contract Problems/Non
Compliance if more than two of the required analytes failed the 
above acceptance criteria. 

Are there any transcription/calculation errors for the 
reporting of RRFs, or %D between initial RRFs and 
continuing RRFs? (Check at least two values but if 
errors are found, check more.) 

ACTION: Circle errors with red pencil. 

ACTION: If errors are large, notify the TOPO to obtain 
explanation/resubmittals from the lab. Document errors in the 
Contract Problems/Non-Compliance section of the Data Assessment. 

I 
lU 

Note: All DMCs must meet RRF .2: 0.010. No qualification of the data is necessary 
on the DMCs RRF and %RSD/%Diff data alone. However, use professional 
judgment to evaluate the DMC and %RSD/% Diff data in conjunction with the 
DMC recoveries to determine the need of qualification of the data. 

14.0 Internal Standard (Form VIII) 

14.1 

ACTION: 

14.2 

Were the internal standard area counts for every sample 
and blank within the range of 50.0% and 200.0% of its 
response from the associated 12-hour calibration (opening 
CCV or mid-point initial calibration standard? 

If no, were affected samples reanalyzed? 

1. Circle all outliers with red pencil. 

Are the retention times of the internal standards in 
sample or blanks within ± 30 seconds from the RT of the 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

internal standard in the 12-hour associated calibration j 
standard (opening CCV or mid-point standard from initial ~ 
calibration)? 

Action: Use the following table to qualify the data 

INTERNAL STANDARDS ACTIONS FOR LOW/MEDIUM SEMIVOLATILES 

ACTION 

Criteria Detected Non-detected 
Associated Associated 
Compounds * Compounds * 

Area counts L 50% and .$. 200% of 12-hour standard (opening No Action required 
CCV or mid-point standard from initial calibration) 

Area counts < 50% of 12-hour standard (opening CCV or J R 
mid-point standard from initial calibration) 

Area counts > 200% of 12-hour standard J No 
(Opening CCV or mid-point standard from initial calibration) Action 

RT difference > 30.0 seconds between samples and 12-hour 
standard (Opening CCV or mid-point standard from initial R 
calibration) 

RT difference .:5. 30.0 seconds between samples and 12-hour 
standard (Opening CCV or mid-point standard from initial No Action required 
calibration) 

* For semivolatile compounds associated to each internal standard, see Table 2-
Semivolatile standards corresponding Target and Deuterated Monitoring Compounds for 
Quantitation in SOM01.l, Exhibit Df available at: 

Http://www.epa.gov/superfund/programs/clp/soml.htm 

Examine the chromatographic profile for that sample to determine if any false 
positives or negatives exist. For shifts of a large magnitude, the reviewer may 
consider partial or total rejection of the data for that sample fraction. Detects 
should not need to be qualified as unusable "R" if the mass are met. 

NOTE: Contract Requirements: The SOM (section 11.4.4 page D-50/SVOA 
Low/Medium states that any sample which fails the acceptance criteria 
for internal standard response must be reanalyzed. 

ACTION: Document in the Data Assessment under Contract Problems/Non-
Compliance any (s) which failed the above IS acceptance 
criteria. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

15.0 Field Duplicates 

15.1 

ACTION: 

ACTION: 

Were any field duplicates submitted for Low Concentration 
SVOA 

the reported results for field duplicates and calculate 
the relative percent difference. 

Any gross variation between duplicate results must be addressed 
in the reviewer narrative. If large differences exist, contact 
the TOPO to confirm identification of field with the 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Definitions 

CCS - contract compliance screening 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

CLASS - Contract Laboratory Analytical Services Support 
CLP - Contract Laboratory Program 
CRQL - Contract Required Quantitation Limit 
DFTPP - decafluorotriphenylphosphine 
GC/MS - gas chromatography/mass spectroscopy 
kg - kilogram 
~g - microgram 
~ - liter 
m~ - milliliter 
QC - quality control 
RAS - Routine Analytical Services 
RIC - reconstructed ion chromatogram 
RPD - relative percent difference 
RRF - relative response factor 
RRF - average relative response factor (from initial 

calibration) 
RRT - relative retention time 
RSD - relative standard deviation 
RT - retention time 
RSCC - Regional Sample Control Center 
SDG - sample delivery group 
SOP - standard operating procedure 
SOW - Statement of Work 
SVOA - semivolatile organic acid 
TCL - Target Compound List 
TCLP - Toxicity Characteristics Leachate Procedure 
TIC - tentatively identified compound 
TPO - technical project officer 
VTSR - validated time of sample receipt 
TOPO - Task Order Project Officer 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

References 

1. USEPA Contract Laboratory Program of Work for Organic Multi-Media, 
Multi-Concentration, SOW/CLPSOM01.1, October 2004 

2. National Functional Guidelines for Superfund Organic Methods Data Review 
January 2005 
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CHAIN OF CUSTODY 
(Please refer to Volatile Organic Report for COCs) 
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EIIV 
Data 

LOW CONCENTRATION VOLATILE ORGANIC COMPOUNDS 
USEP A Region II - Level IV Review 

Site: Vieques Island, eTO-OO 1 0 SDO #: 0807042 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 22, 2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver 

EDSID Client Sample ID Laboratory Sample ID Matrix 
1 VW AE-TBO 1-071608 0807042-001 Water 
2 VWAE-EB01-071708 0807042-003 Water 
3 VW AE-TBO 1-071708 0807042-004 Water 
4 VW AE-TBO 1-071808 0807042-005 Water 
5 VW AE-EBO 1-071808 0807042-006 Water 
6 VWAE-EB02-071708 0807042-007 Water 

The USEPA Region II SOP HW-33, Revision 1, August 2007: USEPA CLP Statement of Work 
for Organic Analysis of LowlMedium Concentration of Volatile Organic Compounds SOM01.2 
Data Validation and professional judgement were used in evaluating the data in this summary 
report. 

San1ple Conditions/Problems - The Traffic Reports/Chain-of-Custody Records, Sampling Report 
and/or Laboratory Case Narrative did not indicate any problems with sample receipt, condition of 
samples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were analyzed within 14 days for preserved water samples. 

Surrogates - All samples exhibited acceptable surrogate recoveries except the following. 

Sample ID Surrogate %R Qualifier 
3 1,4-Dioxane-d8 44% UJ 
4 1,4-Dioxane-d8 44% UJ 
5 1,4-Dioxane-a8 49% UJ 
6 1 ,4-Dioxane~d8 46% UJ 

MS/MSD - A MS/MSD samples was not analyzed. 

1156 Jamestown Road, Suite A • Williamsburg, Virginia 23185 • Telephone: 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 



Laboratory Control Sample - The LCS samples exhibited acceptable %R values. 

Method Blank - The method blanks exhibited the following contamination. 

BlankID Compound Cone. Qualifier Affected Samples 
ug/L 

VBLKDF Methylene Chloride 2.1 U 1,3,4,5 
1,2,4-Trichlorobenzene 0.39 None AllND 
1,2,3-Trichlorobenzene 0.46 None AlIND 

Trip, Field, Equipment Blank - These are field QC samples and will be applied to other packages. 
The results are summarized below. 

BlankID Compound Cone. Qualifier Affected Samples 
uglL 

VW AE-TBO 1-071608 None- ND - - -
VW AE-EBOI-071708 Acetone 58 - -

Methylene 14 - -
Chlorofrom 41 - -

4-Methyl-2-pentanone 3.1 - -
Toluene 0.71 - -

VW AE-TBO 1-071708 None - ND - - -
VW AE-TBO 1-071808 None - ND - - -
VW AE-EBOI-071808 Acetone 49 - -

4-Methyl-2-pentanone 2.8 - -
VW AE-EB02-071708 Acetone 50 - -

Methylene chloride 12 - -
4-Methyl-2-pentanone 2.5 - -

Toluene 0.54 - -

GC/MS Instrument Performance Check - All of the BFB tunes in the initial and continuing 
calibrations met the percent relative abundance criteria. 

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Tentatively Identified Compounds (TIC) - TICs were not reported for the samples in this data 
package. 

Conlpound Quantitation and Reported Detection Limits - No discrepancies were identified. 

Environmental Data Services, Inc. 
October 22, 2008 

2 Vieques Island, eTO-OOIO 
SDG #: 0807042 - Volatiles 



GC/MS Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF 
values. 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values. 

Internal Standard (IS) Area Performance - All internal standards met response and retention time 
CRT) criteria. 

Field Duplicates - Field duplicate samples were not included in this data package. 

Environmental Data Services, Inc. 
October 22,2008 

3 Vieques Island, CTO-OO 10 
SDO #: 0807042 - Volatiles 



ANNOTATED FORM Is 



\ 
1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
VWAE-TB01-071608 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: L1BRTY Case No.: 0807042 Mod. Ref No.: SDG No. : 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-01 

wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0191.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/17/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 1D: 0.32 (rnrn) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

75-71-8 Dichlorodifluoromethane 5.0 U 

74-87-3 Chloromethane 5.0 U 

i 75-01-4 Vinyl chloride 5.0 U 

74-83-9 Bromomethane 5.0 U 

75-00-3 Chloroethane 5.0 U 

75-69-4 Trichlorofluoromethane 5.0 U 

75-35-4 l,l-Dichloroethene 5.0 U 

76-13-1 l,l,2-Trichloro-1,2,2-trifluoroethane 5.0 U 

67-64-1 Acetone 10 U 

75-15-0 Carbon disulfide 5.0 U 

79-20-9 Methyl acetate 5.0 U 

75-09-2 Methylene chloride 5.0 ~ .~ 

156-60-5 trans-l,2-Dichloroethene 5.0 U 

1634-04-4 Methyl tert-butyl ether 5.0 U 

~3 1,l-Dichloroethane 5.0 U 

-2 cis-1,2-Dichloroethene 5.0 U 

78-93-3 2-Butanone 10 U 

74-97-5 Bromochloromethane 5.0 U 

67-66-3 Chloroform 5.0 U 

71-55-6 1, 1, I-Trichloroethane 5.0 U 

110 82 7 Cyrl "l.- 5.0 U 

56-23-5 Carbon tetrachloride 5.0 U 

71-43-2 Benzene 5.0 U 

~ 1,2-Dichloroethane 5.0 U 

1,4-Dioxane 100 U 
Re ort l,4-Dioxane p for Low-Medium VOA anal y sis .1 

SOMOl.2 (8/2007) 



1B - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-TB01-071608 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-01 

wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0191.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/17/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

79-01-6 Trichloroethene 5.0 U 

108-87-2 Methylcyclohexane 5.0 U 

78-87-5 1,2-Dichloropropane 5.0 U 

I 75-27-4 Bromodichloromethane 5.0 U 

10061-01-5 cis-l,3-Dichloropropene 5.0 U 

108-10-1 4-Methyl-2-pentanone 10 U 

108-88-3 Toluene 5.0 U 

10061-02-6 trans-l,3-Dichloropropene 5.0 U 

79-00-5 1, 1, 2-Trichloroethane 5.0 U 

127-18-4 Tetrachloroethene 5.0 U 

591-78-6 2-Hexanone 10 U 

124-48-1 Dibromochloromethane 5.0 U 

106-93-4 1,2-Dibromoethane 5.0 U 

108-90-7 Chlorobenzene 5.0 U 

100-41-4 Ethylbenzene 5.0 U 

95-47-6 o-Xylene 5.0 U 

179601-23-1 m,p-Xylene 5.0 U 

100-42-5 Styrene 5.0 U 

75-25-2 Bromoform 5.0 U 

98-82-8 Isopropylbenzene 5.0 U 

79-34-5 1, 1, 2, 2-Tetrachloroethane 5.0 U 

541-73-1 1,3-Dichlorobenzene 5.0 U 

106-46-7 l,4-Dichlorobenzene 5.0 U 

95-50-1 1,2-Dichlorobenzene 5.0 U 

96-12-8 1,2-Dibromo-3-chloropropane 5.0 U 

120-82-1 1,2,4-Trichlorobenzene 5.0 U 

87-61-6 1,2,3-Trichlorobenzene 5.0 U 

SOM01.2 (8/2007) 



Lab Name: 

1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-TB01-071608 

N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-01 

Sample wt/vol: 5.00 (g/mL) mL Lab File 10: 0807042-0191.d 

Level: (TRACE or LOW/MED) LOW Date Received: 07/17/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/L Purge Volume: 5.0 (mL) 

01 
02 
03 
04 

05 
06 
07 
08 
09 
10 

11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 

24 
25 
26 
27 

28 
29 
30 

CAS NUMBER COMPOUND NAME 

E9667961 Total Alkanes 
1EPA-designated Registry Number. 

RT EST. CONC. Q 

N/A 

SOM01.2 (8/2007) 



1A - FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-EB01-071708 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-03 

Sample wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0391.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/18/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: l.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

75-71-8 Dichlorodifluoromethane 5.0 U 

74-87-3 Chloromethane 5.0 U 

75-01-4 Vinyl chloride 5.0 U 

74-83-9 Bromomethane 5.0 U 

75-00-3 Chloroethane 5.0 U 

75-69-4 Trichlorofluoromethane 5.0 U 

75-35-4 1,1-Dichloroethene 5.0 U 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 5.0 U 

67-64-1 Acetone 58 

75-15-0 Carbon disulfide 5.0 U 

79-20-9 Methyl acetate 5.0 U 

75-09-2 Methylene chloride 14 .i1' 
156-60-5 trans-1,2-Dichloroethene 5.0 U 

1634-04-4 Methyl tert-butyl ether 5.0 U 

75-34-3 1,1-Dichloroethane 5.0 U 

156-59-2 cis-1,2-Dichloroethene 5.0 U 

78-93-3 2-Butanone 10 U 

74-97-5 Bromochloromethane 5.0 U 

67-66-3 Chloroform 41 

71-55-6 1, 1, 1-Trichloroethane 5.0 U 

110-82-7 Cyclohexane 5.0 U 

56-23-5 Carbon tetrachloride 5.0 U 

71-43-2 Benzene 5.0 U 

107-06-2 1,2-Dichloroethane 5.0 U 

123-91-1 1,4-Dioxane 100 U 
Report 1,4-Dloxane for Low-Medlum VOA analysls only 

SOM01.2 (8/2007) 



1B - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-EB01-071708 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab. Code: LIBRTY Case No.: OB07042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab ID: 0807042-03 

Sample wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0391.d 
----

Level: (TRACE/LOW/MED) LOW Date Received: 07/18/200B 

% Moisture: not dec. Date 07/25/2008 

GC Column: SPB-624 ID: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Volume: (uL) 

Purge Volume: 5.0 (mLl 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

79-01-6 Trichloroethene 5.0 U 

108-B7-2 Methylcyclohexane 5.0 U 

! 78-87-5 1,2-Dich1oropropane 5.0 U 

75-27-4 Bromodichloromethane 5.0 U 

10061-01-5 cis-1,3-Dichloropropene 5.0 U 

10B-10-1 4 ·Methyl-2-pentanon~ 3.1 J 

108-88-3 Toluene 0.71 J 

10061-02-6 trans-1,3-Dichloropropene 5.0 U 

79-00-5 1,1,2-Trichloroethane 5.0 U 

127-18-4 5.0 U 

59 2-Hexanone 10 U 

124-48-1 Dibromochloromethane 5.0 U 

106-93-4 1,2-Dibromoethane 5.0 U 

108-90-7 Chlorobenzene 5.0 U 

100-41-4 Ethy.l h~n 7.~n~ 5.0 U 

95-47-6 o -Xylene 5.0 U 

179601-23-1 m,p'Xylene 5.0 U 

100-42-5 Styrene 5.0 U 

75-25-2 Bromoform 5.0 U 

98 82 8 I;:>vJ::J.I.~.I:""l"" 5.0 U 

79-34-5 1, 1, 2, 2-Tetrachloroethane 5.0 U 

541-73-1 
I 1,3-DiChlorObenz:~: 5.0 U 

106-46-7 5.0 U 

95-50-1 nzene 5.0 U 

96-12-8 chloropropane 5.0 U 

120-82-1 1,2,4-Trichlorobenzene 5.0 U 

B7-61-6 1,2,3-Trichlorobenzene 5.0 U 

SOM01.2 (8/2007) 



Lab Name: 

IJ - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAM·PLE NO. 

VWAE-EBOI-071708 

N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-03 

Sample wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0391.d 

Level: (TRACE or LOW/MED) LOW Date Received: 07/18/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
-------------------

CONCENTRATION UNITS: (ug/L or ug/kg) ug/L Purge Volume: 5.0 (mL) 

01 
02 

03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 
24 

25 
26 
27 

28 
29 
30 

CAS NUMBER COMPOUND NAME 

E9667961 Total Alkanes 
1EPA-designated Registry Number. 

RT EST. CONC. Q 

N/A 

SOM01.2 (8/2007) 



1A - FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No. : 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-04 

Sample wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0491.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/18/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (mLl 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

i 

75-71-8 Dichlorodifluoromethane 5.0 U 

74-87-3 Chloromethane 5.0 U 

75-01-4 Vinyl chloride 5.0 I U 

74-83-9 Bromomethane 5.0 U 

75-00-3 Chloroethane 5.0 U 

75-69-4 Trichlorofluoromethane 5.0 U 

75-35-4 1,1-Dichloroethene 5.0 U 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 5.0 U 

67-64-1 Acetone 10 U 

75-15-0 Carbon disulfide 5.0 U 

79-20-9 Methyl acetate 5.0 U 

75-09-2 Methylene chloride ,,0 'U":"'fnJ .~ 

156-60-5 trans-1,2-Dichloroethene 5.0 U 

1634-04-4 Methyl tert-butyl ether 5.0 U 

75-34-3 1,1-Dichloroethane 5.0 U 

156-59-2 cis-1,2-Dichloroethene 5.0 U 

78-93-3 2-Butanone 10 U 

74-97-5 Bromochloromethane 5.0 U 

67-66-3 Chloroform 5.0 U 

71-55-6 1, 1, 1-Trichloroethane 5.0 U 

110-82-7 Cyclohexane 5.0 U 

56-23-5 Carbon tetrachloride 5.0 U 

71-43-2 Benzene ~ 5.0 U 

107-06-2 1,2-Dichloroethane 5.0 U 

123-91-1 1,4-Dioxane 100 r/ itT SSL 
Report 1,4-Dioxane for Low-Medium VOA ,1 :i. ~l' 

SOM01.2 (8/2007) 



1B - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-TB01-071708 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-04 

wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0491.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/18/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

79-01-6 Trichloroethene 5.0 U 

i 108-87-2 Methy1cyclohexane 5.0 U 

78-87-5 1,2-Dichloropropane 5.0 U 

75-27-4 Bromodichloromethane 5.0 U 

10061-01-5 cis-1,3-Dichloropropene 5.0 U 

108-10-1 4-Methyl-2-pentanone 10 U 

5.0 U ~'3-DiChloropropene 5.0 U 

79-00-5 l,l,2-Trichloroethane 5.0 U 

127-18-4 Tetrachloroethene 5.0 U 

59 exanone 10 U 

124-48-1 Dibromochloromethane 5.0 

t 
U 

106-93-4 1,2-Dibromoethane 5.0 U 

108-90-7 Chlorobenzene 5.0 U 

100-41-4 Ethylbenzene 5.0 U 

95-47-6 o-Xylene 5.0 U 

179601-23-1 m,p-Xylene 5.0 U 

100-42-5 Styrene 5.0 U 

75-£J-£ Bromoform 5.0 U 

98-82-8 Isopropylbenzene 5.0 U 

79-34-5 1, 1, 2, 2-Tetrachloroethane 5.0 
I U 

541-73-1 1,3-Dichlorobenzene 5.0 U 

106-46-7 1,4-Dichlorobenzene 5.0 U 

95-50-1 1,2-Dichlorobenzene 5.0 I U 

96-12-8 1,2-Dibromo-3-chloropropane 5.0 U 

120-82-1 1,2,4-Trichlorobenzene 5.0 F~ 87-61-6 1, 2, 3-Trichlorobenzene 5.0 

SOM01.2 (8/2007) 



1J FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

EPA SAMPLE NO. 

VWAE-TB01-071708 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-04 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Sample wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0491.d 

Level: (TRACE or LOW/MED) LOW Date Received: 07/18/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/L Purge Volume: 5.0 (mL) 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 

E966796 1 Total Alkanes N/A 
1EPA-designated Registry Number. 

SOM01.2 (8/2007) 



lA - FORM I VOA-l EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-TBOI-071808 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-05 

Sample wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0591.d 
----

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: o . 32 (rnrn) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
--------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

75-71-8 I Dichlorodifluoromethane 5.0 U 

74-87-3 Chloromethane 5.0 U 

75-01-4 Vinyl chloride 5.0 U 

74-83-9 Bromomethane 5.0 U 

75-00-3 Chloroethane 5.0 U 

75-69-4 Trichlorofluoromethane 5.0 U 

75-35-4 1,I-Dichloroethene 5.0 U 

76-13-1 1,1,2-Trichloro-l,2,2-trifluoroethane 5.0 U 

67-64-1 Acetone 10 U 

75-15-0 Carbon disulfide 5.0 U 

79-20-9 etate 5.0 U 

75-09-2 hloride S:<J ~ tHr-

156-60-5 trans-1,2-Dichloroethene 5.0 U 

1634-04-4 Methyl tert-butyl ether 5.0 U 

• 75-34-3 1,1-Dichloroethane 5.0 U 

I 156-59-2 cis-1,2-Dichloroethene 5.0 U 

78-93-3 2-Butanone 10 U 

74-97-5 Bromochloromethane 5.0 U 

67-66-3 Chloroform 5.0 U 

71-55-6 1, 1, 1-Trichloroethane 5.0 U 

110 82 7 Cyr.l .l- 5.0 U 

56-23-5 Carbon tetrachloride 5.0 U 

71-43-2 Benzene 5.0 U 

107-06-2 l,2-Dichloroethane 5.0 U 

123-91-1 l,4-Dioxane 100 ;/ 
Re ort p l,4-Dioxane for Low-Medium VOA ,1 :i, onl y 

SOM01.2 (8/2007) 



1B - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-TB01-071808 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-05 

Sample wt/vol: 5.00 (g/mL) mL Lab File 10: 0807042-0591.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

79-01-6 Trichloroethene 5.0 U 

108-87-2 Methylcyclohexane 5.0 U 

78-87-5 1,2-Dichloropropane 5.0 U 

75-27-4 Bromodichloromethane 5.0 U 

10061-01-5 cis-1,3-Dichloropropene 5.0 U 

108-10-1 4-Methyl-2-pentanone 10 U 

108-88-3 Toluene 5.0 U 

10061-02-6 trans-1,3-Dichloropropene 5.0 U 

79-00-5 1,1,2-Trichloroethane 5.0 U 

127-18-4 Tetrachloroethene 5.0 U 

591-78-6 2-Hexanone 10 U 

124-48-1 Dibromochloromethane 5.0 U 

106-93-4 1,2-Dibromoethane 5.0 U 

108-90-7 Chlorobenzene 5.0 U 

100-41-4 Ethylbenzene I 5.0 U 

95-47-6 o-Xylene 5.0 U 

179601-23-1 m,p-Xylene 5.0 U 

100-42-5 Styrene 5.0 U 

75-25-2 Bromoform 5.0 U 

98-82-8 Isopropylbenzene 5.0 U 

79-34-5 1, 1, 2, 2-Tetrachloroethane 5.0 U 

541-73-1 1,3-Dichlorobenzene 5.0 U 

106-46-7 1,4-Dichlorobenzene 5.0 U 

95-50-1 1,2-Dichlorobenzene 5.0 U 

96-12-8 1,2-Dibromo-3-chloropropane 5.0 U 

120-82-1 1,2,4-Trichlorobenzene 5.0 U 

87-61-6 1,2,3-Trichlorobenzene 5.0 U 

SOM01.2 (8/2007) 



Lab Name: 

1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-TB01-071808 

N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-05 

Sample wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0591.d 

Level: (TRACE or LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/L Purge Volume: 5.0 (mL) 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CAS NUMBER COMPOUND NAME 

E9667961 Total Alkanes 
1EPA-designated Registry Number. 

RT EST. CONC. Q 

N/A 

SOM01.2 (8/2007) 



5 
1A - FORM I VOA-1 EPA SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
VWAE-EB01-071808 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-06 

Sample wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0691.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------~----

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

75-71-8 Dichlorodifluoromethane 5.0 U 

74-87-3 Chloromethane 5.0 U 

75-01-4 Vinyl chloride 5.0 U 

74-83-9 Bromomethane 5.0 U 

75-00-3 Chloroethane 5.0 U 

75-69-4 Trichlorofluoromethane 5.0 U 

75-35-4 1,1-Dichloroethene 5.0 U 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 5.0 U 

67-64-1 Acetone 49 

75-15-0 Carbon disulfide 5.0 U 

79-20-9 Methyl acetate 5.0 U 

75-09-2 Methylene chloride 9.5 y 
156-60-5 trans-1,2-Dichloroethene 5.0 U 

1634-04-4 Methyl tert-butyl ether 5.0 U 

75-34-3 1,1-Dichloroethane 5.0 U 

156-59-2 cis-1,2-Dichloroethene 5.0 U 

78-93-3 2-Butanone 10 U 

74-97-5 Bromochloromethane 5.0 U 

67-66-3 Chloroform 5.0 U 

71-55-6 1,1,1-Trichloroethane 5.0 U 

110-82-7 Cyclohexane 5.0 U 

56-23-5 Carbon tetrachloride 5.0 U 

71-43-2 Benzene 5.0 U 

107-06-2 1,2-Dichloroethane 5.0 U 

123-91-1 1,4-Dioxane 100 ]I' 
Report 1,4-Dloxane for Low-Medlum VOA analysls only 

SOM01.2 (8/2007) 



5 
IB - FORM I VOA-2 EPA SAMPLE NO. 

VOLAT~LE ORGANICS ANALYSIS DATA SHEET 
VWAE-EBOI-071808 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-06 

Sample wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0691.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
----------------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

79-01-6 Trichloroethene 5.0 U 

108-87-2 Methylcyclohexane 5.0 U 

78-87-5 1,2-Dichloropropane 5.0 U 

75-27-4 Bromodichloromethane 5.0 U 

10061-01-5 cis-l,3-Dichloropropene 5.0 U 

108-10-1 4-Methyl-2-pentanone 2.8 J 

108-88-3 Toluene 5.0 U 

10061-02-6 trans-l,3-Dichloropropene 5.0 U 

79-00-5 1,1,2-Trichloroethane 5.0 U 

127-18-4 Tetrachloroethene . 5.0 U 

591-78-6 2-Hexanone 10 U 

124-48-1 Dibromochloromethane 5.0 U 

106-93-4 1,2-Dibromoethane 5.0 U 

108-90-7 Chlorobenzene 5.0 U 

100-41-4 Ethylbenzene 5.0 U 

95-47-6 o-Xylene 5.0 U 

179601-23-1 m,p-Xylene 5.0 U 

100-42-5 Styrene 5.0 U 

75-25-2 Bromoform 5.0 U 

98-82-8 Isopropylbenzene 5.0 U 

79-34-5 1, 1, 2, 2-Tetrachloroethane -5.0 U 

541-73-1 1,3-Dichlorobenzene 5.0 U 

106-46-7 1,4-Dichlorobenzene 5.0 U 

95-50-1 1,2-Dichlorobenzene 5.0 U 

96-12-8 1,2-Dibromo-3-chloropropane 5.0 U 

120-82-1 1,2,4-Trichlorobenzene 5.0 U 

87-61-6 1,2,3-Trichlorobenzene 5.0 U 

SOM01.2 (8/2007) 



Lab Name: 

1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-EB01-071808 

N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-06 

Sample wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0691.d 

Level: (TRACE or LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
-------------------

CONCENTRATION UNITS: (ug/L or ug/kg) ug/L Purge Volume: 5.0 (mLl 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CAS NUMBER COMPOUND NAME 

E9667961 Total Alkanes 
1EPA-designated Registry Number. 

RT EST. CONC. Q 

N/A 

SOM01.2 (8/2007) 

5 



1A FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-EB02-071708 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab ID: 0807042-07 

wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0791.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. Date 07/25/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Volume: (uL) 
----------------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)uq/L Q 

75-71-8 Dichlorodifluoromethane 5.0 U 

174-87-3 Chloromethane 5.0 U 

75-01-4 Vinyl chloride 5.0 U 

74-83-9 Bromomethane 5.0 U 

75-00-3 Chloroethane 5.0 U 

75-69-4 Trichlorofluoromethane 5.0 U 

75-35-4 l,l-Dichloroethene 5.0 U 

76-13-1 1,l,2-Trichloro-1,2,2-trifluoroethane 5.0 U 

67-64-1 Acetone 50 

75-15-0 Carbon disulfide 5.0 

79-20-9 Methyl acetate 5.0 I U 

75-09-2 Methylene chloride 12 ~ 

~O-5 trans-1,2-Dichloroethene 5.0 U 

04-4 Methyl tert-butyl ether 5.0 U 

-3 1,1-Dichloroethane 5.0 U 

• 156-59-2 cis-1,2-Dichloroethene 5.0 U 

78-93-3 2-Butanone 10 U 

74-97-5 Bromochloromethane 5.0 U 

67-66-3 Chloroform 5.0 t=F 71-55-6 l,l,l-Trichloroethane 5.0 

110-82-7 Cyclohexane 5.0 H-56-23-5 Carbon tetrachloride 5.0 

71-43-2 Benzene 5.0 U 
.., 1"\'"7 I"\/C 2 l,2-Dichloroethane 5.0 U 

1123-91-1 l,4-Dioxane 100 y 
Re ort 1,4-Dioxane for Low-Medium p VOA anal y sis .1 

SOMOl.2 (8/2007) 



1B - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-EB02-071708 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 0807042-07 

wt/vol: 5.00 (g/mL) mL Lab File ID: 0807042-0791.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 ID: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Volume: (uL) 
----------------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

i 79-01-6 Trichloroethene 5.0 U 

108-87-2 Methylcyclohexane 5.0 U 

78-87-5 1,2-Dichloropropane 5.0 U 

75-27-4 Bromodichloromethane 5.0 U 

10061-01-5 cis-1,3-Dichloropropene 5.0 U 

108-10-1 4-Methyl-2-pentanone 2.5 J 

108-88-3 Toluene 0.54 J 

10061-02-6 trans-1,3-Dichloropropene 5.0 

79-00-5 1,1,2-Trichloroethane 5.0 

127-18-4 Tetrachloroethene 5.0 

591-78-6 2-Hexanone 10 U 

124-48-1 Dibromochloromethane 5.0 U 

106-93-4 1,2-Dibromoethane 5.0 U 

1108-90-7 Chlorobenzene 5.0 U 

100-41-4 Ethylbenzene 5.0 U 

95-47-6 o-Xylene 5.0 U 

e=~3-1 
m,p-Xylene 5.0 U 

Styrene 5.0 U 

5-2 Bromoform 5.0 U 

98-82-8 Isopropy1benzene 5.0 U 

79-34-5 1,1,2,2-Tetrachloroethane 5.0 R= 541-73-1 1,3-Dichlorobenzene 5.0 

106-46-7 1,4-Dichlorobenzene 5.0 t±= 95-50-1 1,2-Dichlorobenzene 5.0 

96-12-8 1,2-Dibromo-3-ch1oropropane 5.0 U 

120-82-1 1,2,4-Trich1orobenzene 5.0 U 

6 1,2,3 Trichlorobenzene 5.0 U 

SOM01.2 (8/2007) 



Lab Name: 

1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-EB02-071708 

N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807042 Mod. Ref No.: SDG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: 0807042-07 

Sample wt/vol: 5.00 (g/mL) mL Lab File 10: 0807042-0791.d 

Level: (TRACE or LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 10: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
-------------------

CONCENTRATION UNITS: (ug/L or ug/kg) ug/L Purge Volume: 5.0 (mL) 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CAS NUMBER COMPOUND NAME 

E9667961 Total Alkanes 
1EPA-designated Registry Number. 

RT EST. CONC. Q 

N/A 

SOMOL 2 (8/2007) 
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INTRODUCTION 

Scope and Applicability 

This SOP offers detailed guidance in evaluating laboratory 
data generated according to the method in the "USEPA Contract 
Laboratory Program Statement of Work for Organics Analysis Multi
Media, Multi-Concentration, SOMOl.l, May 2005". The validation 
procedures and actions discussed in this document are based on 
the requirements set forth in the "USEPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic 
Methods Data Review, January 2005". This document attempts to 
cover technical problems specific to low/Medium concentration of 
volatile compounds. Situations may arise where data limitations 
must be assessed based on the reviewer's own professional 
judgement. 

In addition to technical requirements, contractual requirements 
may also be covered in this document. While it is important that 
instances of contract non-compliance be addressed in the Data 
Assessment, the technical criteria are always used to qualify the 
analytical data. 

Summary 

To ensure a thorough evaluation of each result in a data 
case, the reviewer must complete the checklist within this SOP, 
answering specific questions while performing the prescribed 
"ACTIONS" in each section. Qualifiers (or flags) are applied to 
questionable or unusable results as instructed. The data 
qualifiers discussed in this document are as follows: 

Data Qualifiers 

u 

J 

N 

JN 

The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit. 

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample. 

The analysis indicates the presence of an analyte for 
which there is presumptive evidence to make a 
"tentative identification." 

The analysis indicates the presence of an analyte that 
has been "tentatively identified" and the associated 
numerical value represents its approximate 
concentration. 

1 



UJ 

R 

The analyte was not detected above reported sample 
quantitation limit. However, the reported quantitation 
limit is approximate and mayor may not represent the 
actual limit of quantitation necessary to accurately 
and precisely measure the analyte in the sample. 

The sample results are rejected due to serious 
deficiencies in the ability to analyze the sample and 
meet quality control criteria. The presence or absence 
of the analyte cannot be verified. 

Lab Qualifiers: 

D 

B 

E 

P 

The positive value is the result of an analysis at a 
secondary dilution factor. 

The analyte is present in the associated method blank 
as well as in the sample. This qualifier has a 
different meaning when validating inorganic data. 

The concentration of this analyte exceeds the 
calibration range of the instrument. 

Pesticide/Aroclor target analytes when the % Difference 
between the analyte concentrations obtained from the 
two dissimilar GC columns is greater than 25%. 

The reviewer must prepare a detailed data assessment to be 
submitted along with the completed SOP checklist. The Data 
Assessment must list 1 data qualifications, reasons for 
qualifications, instances of missing data and contract non
compliance. 

Reviewer Qualifications: 

Data reviewers must possess a working knowledge of the USEPA 
Statement of Work SOM01.2 and National Functional Guidelines 
mentioned above. 

2 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

PACKAGE COMPLETENESS AND DELIVERABLES 

CASE NUMBER: _AJ.....::......../..:.,...A!....--_____ _ 

SITE NAME: 

LAB: C O()IJ piA chvYl ; to./Ij, Ne 
SDG No (s) .: () 8'v] 0 l{ ).. 

1.0 Chain of Custody and Sampling Trip Reports 

1.1 Are the Traffic Reports/Chain-of-Custody Records 
present for all samples? 

ACTION: If no, contact RSCC, or the TOPO to-obtain 
replacement of missing or illegible copies 
from the lab. 

1.2 Is the Sampling Trip Report present for all 
samples? 

ACTION: If no, contact either RSCC or ask the TOPO to 
obtain the necessary information from the prime 
contractor. 

2.0 Data Completeness and Deliverables 

2.1 Have any missing deliverables been received 
and added to the data package? 

/, 
~--

cl_ 

! 
--4Ll-

ACTION: Contact the TOPO to obtain an explanation or 
resubmittal of any missing deliverables from the lab. 
If lab cannot provide them, note the effect on the 
review of the data package in the Contract 
Problems/Non-compliance section of the Data 
Assessment. 

2.2 Was CLASS CCS checklist included with the 
package? 

3 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

2.3 Are there any discrepancies between the Traffic 
Reports/Chain-of-Custody Records, and Sampling 
Trip Report? 

YES NO NIA 

ACTION: If yes, contact the TOPO to obtain an explanation or 
resubmittal of any missing deliverables from the 
laboratory. 

3.0 Cover Letter SDG Narrative 

3.1 Is the SDG Narrative or Cover Letter Present? 

3.2 

3.3 

3.4 

3.5 

3.6 

Are case number, SDG number and contract number 
contained in the SDG Narrative or cover letter 
(see SOW, Exhibit B, section 2.5.1)? 
EPA sample numbers in the SDG, detailed 
documentation of any quality control, sample, 
shipment, and/or analytical problems encountered 
in processing the samples? Corrective action 
taken? 

Does the Narrative contain the following 
information SOM01.1, page B-12, section 2.5.1)? 
Description of trap, column used, storage of 
samples, case#, SDG#, analytical problems, and 
discrepancies between field and lab weights. 

Does the narrative, VOA section, contain a list 
of all TICs identified as alkanes and their 
estimated concentrations? 

Did the contractor record the temperature of the 
cooler on the Form DC-1, Item 9 - Cooler 
Temperature, and in the SDG Narrative? 

Does the narrative contain a list of the pH 
values determined for each water sample submitted 
for volatiles analysis (SOW, page B-13, section 
2.5.1.2)? 

4 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

3.7 

ACTION: 

Does the Case Narrative contain the "verbatim" 
statement (page B- ,section 2.5.1 of the SOM)? 

If "No", to any question in this section, 
contact the TOPO to obtain necessary 

resubmittals. If unavailable, document 
under the Contract Problems/ 

Non-Compliance section of the Data Assessment. 

4.0 Data Validation Checklist 

YES NO N/A 

4.1 Check the package for the following (see SOM reporting 
requirements, section 2.1, page B-10): 

a. Is the package paginated in ascending order 
starting from the SDG narrative? 

b. Are all forms and copies legible? 

c. Assembled in the order set forth in the SOW? 

d. Low/Med Concentration Volatiles Data present? 

Action: Take action as specified in section 3.7 above. 

PART A: Low/Medium Volatile ANALYSES 

1.0 Sample Conditions/Problems 

1.1 Do the Traffic Reports/Chain-of-Custody Records, 
Sampling Trip Report or Lab Narrative indicate 
any problems with sample receipt, condition of 
samples, analytical problems or special 
circumstances affecting the quality of the data? 

ACTION: If samples were not iced or the ice was melted upon 
arrival at the laboratory and the temperature the 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-33/VOA, Revision 1 Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

YES NO N/A 

c.ooler was > 10° C, then flag all positive results 
with a "J" and all non-detects "UJ". 

ACTION: If both VOA vials for a sample have air bubbles or the 
VOA vial analyzed had air bubbles, flag all positive 
results "J" and all non-detects "R". 

2.0 Holding Times 

2.1 Have any VOA technical holding times, determined 
from date of collection to date of analysis, been 
exceeded? 

2.2 Preservation: Aqueous samples must be preserved with 
HCL t~ pH of 2 or below and cooled at 4°C ± 2°C. 
Non-aqueous samples: frozen (less than -7°C) or properly 
cooled (4°C ± 2°C) and preserved with NaHS04. 

Action: Qualify sample results according to the following table. 

Holding Time Actions for Low/Medium Volatile Analyses 

ACTION 

Matrix Preserved Criteria Detected Non-Detected 

Associated Compounds Associated Compounds 

No < 7 Days NO Action 

No > 7 Days J R 

Aqueous Yes ~ 14 Days No Action 

Yes > 14 Days J R 

No ~ 14 Days J R 

Non-Aqueous Yes ~ 14 Days No Action 

Yes/No > 14 Days J R 

3.0 Deuterated Monitoring Compound (DMC) Recovery (Form II) 

6 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

3.1 Are the Volatile SMC Recovery Summaries (Form II 
present? 

ACTION: Contact the TOPO to obtain an explanation/resubmittal 
from the lab. If missing deliverables are 
unavailable, document the effect in the Data 
Assessment. 

3.2 Were outliers marked correctly with an asterisk? 

ACTION: Circle all outliers in red. 

3.3 Were more than three of the fourteen (14) 
Deuterated Monitoring Compounds (DMC's) 
recoveries outside their corresponding limits? 

If yes, were samples re-analyzed? 

Were method blanks re-analyzed? 

ACTION: If any DMC is outside the required limits (see Table 
below), qualify their associated target compounds 
(See Table below) as follows: 

VOLATILE DMC AND THEIR ASSOCIATED TARGET COMPOUNDS 

Chloroethane-dS 1,,2 -Dichloropropane-d6 1,2-Dichlorobenzene-d4 

Dichlorodifluoromethane Cyclohexane Chlorobenzene 
Chloromethane Methylcyclohexane 1,3-Dichlorobenzene 
Bromomethane 1,2-Dichloropropane 1,4-Dichlorobenzene 
Chloroethane Bromodichloromethane 1,2-Dichlorobenzene 
Carbon Disulfide 1,2,4-Trichlorobenzene 

1,2,3-Trichlorobenzene 

7 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

1,4-Dioxane-d8 

1,4-Dioxane 

2-Butanone-dS 

Acetone 
2-butanone 

Vinyl Chloride-d3 

Vinyl Chloride 

1,2-Dichloroethane-d4 

Trichlorofluoromethane 
1,1,2-Trichloro-l,2,2-

trifluoroethane 
Methyl Acetate 
Methylene Chloride 
Methyl tert-Butyl Ether 
Carbon Tetrachloride 
1,2-Dichloroethane 
1,1, I-Trichloroethane 
1,2-Dibromoethane 

trans-1,3-
Dichloropropene-d4 

cis-l,3-Dichloropropene 
trans-l,3-

Dichloropropene 
1,1,2-Trichloroethane 

1,1-dichloroethene-d2 
l,l-dichloroethene 
trans-l,2-

Dichloroethen~ 

cis-l,2-Dichloroethene 

Benzene-d6 

Benzene 

Toluene-d8 

Trichloroethene 
Toluene 
Tetrachloroethene 
Ethylbenzene 
o-Xylenes 
m,p-Xylene 
Styrene 
Isopropylbenzene 

8 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

Chloroform-d 
l,l-Dichloroethane 
Bromochloromethane 
Chloroform 
Dibromochloromethane 
Bromoform 

2-Hexanone-dS 

4-Methyl-2-pentanone 
2-Hexanone 

1,1,2,2-
Tetrachloroethane
d2 

1,1,2,2-
Tetrachloroethane 

1,2-Dibromo-3-
chloropropane 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

VOLATILE DEUTERATED MONITORING COMPOUND RECOVERY LIMITS 

DMC Recovery Limits (%) Recovery Limits (%) 
for Water Samples for Soil samples 

Vinyl Chloride-d3 65 - 131 68 - 122 

Chloroethane-d5 71 - 131 61 - 130 

l,l-Dichloroethene-d2 55 - 104 45 - 132 

2-Butanone-d5 49 - 155 20 - 182 

Chloroform-d 78 - 121 72 - 123 

1,2-Dichloroethane-d4 78 - 129 79 - 122 

Benzene-d6 77 - 124 80 - 121 

1,2-Dichloropropane-d6 79 - 124 74 - 124 

Toluene-d8 77 - 121 78 - 121 

trans-l,3-Dichloropropene-d4 73 - 121 72 - 130 

2-Hexanone-d5 28 - 1 17 - 184 

1,4-Dioxane-d8 50 - 150 50 - 150 

1, 1, 2, 2-Tetrachloroethane-d2 73 - 125 56 - 161 

1,2-Dichlorobenzene-d4 80 - 131 70 - 131 

1. For any recovery greater than the upper limit: 

a. Qualify "J" all positive associated target compounds. 
b. Do not qualify associated non-detects. 

2. For any recovery greater than or equal to 20%, but 
less than the lower limit: 

a. Qualify "J" all positive associated target compounds. 
b. Qualify "UJ" associated non-detects. 

3. For any recovery less than 20%: 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

a. Qualify "J" all positive associated target compounds. 
b. Qualify "R" all associated non-detects. 

NOTE: Up to three (3) DMC's per sample, excluding 1,4 Dioxane-d8, 
may fail to meet the recovery limits. (SOM, sec. 11.3.4, pg. 
D-45/Low Medium VOA). Recovery limits for 1,4-Dioxane-d8 are 
advisory. 
As per SOM, any sample which has more than 3 DMC's outside 
the limits, it must be reanalyzed (SOM sec. 11.4.3.1 
pg. D-46/Low Medium VOA) . 

ACTION: Note in the Data Assessment under Contract Problems/ 
Non-Compliance if the Lab did not perform reanalysis. 

3.4 Are there any transcription/calculation errOrs 
between raw data and form II? 

ACTION: If large errors st, ask the TOPO to obtain an 
explanation/resubmittal from the lab, make any 
necessary corrections and note errors in the data 
assessment. 

Note: DMC recovery limits criteria and qualifications apply 
to samples diluted 5X and less. For samples diluted 
greater than 5X, recovery criteria does not apply because 
it is assumed DMC is diluted below the quantitation range. 

4.0 Matrix Spike/Matrix Spike Duplicate Recovery (Form III) 
Note: Data for MS/MSD will not be present unless requested. 

4.1 

4.2 

Are the MS/MSD Recovery Forms (Form III 
Low/Med VOA) present? 

Was the MS/MSD analyzed at the required 
frequency (once per SDG, or every 20 samples, 
whichever is more frequent)? 

ACTION: If any MS/MSD data are missing, take action as 
specified in section 3.1 above. 

ACTION: No action is taken on MS/MSD data alone. However, 
using professional judgement, the validator may 

10 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-33/VOA, Revision 1 Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

YES NO N/A 

use the MS and MSD results in conjunction with other 
QC criteria and determine the need for some qualification 
of the data. If any MS/MSD % recovery or RPD is out of 
specification, qualify data to include consideration of 
the existence of interference in the raw data. Consideration 
include, but not limited to the following "Action": 

Action 
Criteria 

Deteoted Spiked Non-detected 
Compounds Spiked Compounds 

%R or RPD > Upper Acceptance Limit J No qualification 

20% ~ %R < Lower Acceptance Limit J 

%R < 20% J Use 

Lower Acceptance Limit ~ %R; RPD ~ No quali 
Upper Acceptance Limits 

5.0 Method Blanks (Form IV) 

5.1 

5.2 

5.3 

5.4 

Is the Volatile Method Blank Summary (Form IV 
VOA) present for aqueous and soil samples? 

Frequency of Analysis: For the analysis of Low/ 
Med Concentration VOA TCL compounds, has a method 
blank been analyzed for each SDG or every 20 
samples, whichever is more frequent? 

Has a VOA method blank been analyzed after the 
calibration standards and once every 12 hours 
time period for each GC/MS instrument used? 

Was a VOA instrument blank analyzed after each 
sample/dilution that contains a target compound 
exceeding the initial calibration range (see SOM, 
page D-48/Low/Medium VOA, section 12.1.1.3)? 

11 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-33/VOA, Revision 1 Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

YES NO N/A 

ACTION: If any method/instrument blank,data are missing, 
notify the Tapa to obtain resubmittals or an 
explanation from the lab. If method blank data are 
unavailable, the reviewer may use professional 
judgement, or substitute field blank or trip blank 
data for missing method blank data. 

5.5 

If an instrument blank was not analyzed a a sample 
containing a target analyte exceeding the initial 
calibration standards, inspect the sample chromatogram 
acquired immediately after this sample for possible 
carryover. The system considered uncontaminated if the 
target analyte is below CRQL. Use professional judgement 
to determine if carryover occurred and qual analyte(s) 
accordingly. 

Was a storage blank analyzed once per SDG a 
all the samples were analyzed? 

ACTION: If storage blank data missing, contact the Tapa to 
obtain any missing deliverables from the laboratory. 
If unavailable, note in the Contract Problems/Non
Compliance section" of the Data Assessment. 

5.6 The validator should verify that the correct 
identification scheme for EPA blanks was used. (See SaM 
page B-39, section 3.3.7.3 for more information.) 

Was the correct identification scheme used 
all Low/Med VOA blanks? 

ACTION: Contact the Tapa to obtain corrections from the lab, 
or make the necessary corrections. Document in the 
"Contract Problems/Non-Compliance section of the Data 
Assessment all corrections made by the validator. 

5.7 Chromatography: review the blank raw data chromatograms 
(RICs), quant. reports, data system printouts and spectra. 

Also compare the storage blank raw data with the method 
blank. Determine if contamination in the storage blank is 
also present in the method blank. 

12 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-33/VOA, Revision 1 Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Is the chromatographic performance (baseline 
stability) for each instrument acceptable for 
Low/Medium VOAs? 

YES NO N/A 

ACTION: Use professional judgement to determine the effect on 
the data. 

5.8 Are all detected hits for target compounds in 
method, and storage blanks less than the CRQL? 

Exception: Methylene Chloride, Acetone and 2-butanone must 
be less than 2X ~imes their respective CRQLs. 

ACTION: If no, an explanation and laboratory's corrective 
actions must be addressed in the case narrative. If 
the na~rative contains no explanation, then make a 
note in the Contract Problems/Non-Compliance section 
of the Data Assessment. 

6.0 Contamination 

NOTE: "Water blanks", "drill blanks", and distilled water 
blanks" are validated like any other sample, and are not 
used to qualify data. Do not confuse them with the other 
QC blanks discussed below. 

6.1 

6.2 

Does the storage blank contain positive results 
(TCL and/or TICs) for Low/Med Concentration VOAs? 

Do any method/reagent/instrument blanks contain 
positive results (including TICs) for Low/Med 
Concentration VOAs? 

.j 

I 

NOTE: Contaminated instrument blanks are unacceptable under this 
SOW (see page D-SO/VOA, section 12.1.5.2). 

ACTION: Document in the Data Assessment under Contract 
Problems/Non-Compliance if a contaminated instrument 
blank was submitted. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-33/VOA, Revision 1 Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

YES NO N/A 

ACTION: Sample analysis results after the high concentration 
sample must be evaluated for carryover. Sample must 
meet the maximum carryover criteria as listed in SOM 
sec. 11.3.8 p. D-46/VOA. ("the sample must 

6.3 

not contain a concentration above the CRQL 
for the target compounds that exceeded the limit 
in the contaminated sample.") 

Do any field/trip/rinse blanks have positive hits 
for Low/Med VOA results (including TICs)? / 

ACTION: Prepare a list of the samples associated with each of 
the contaminated blanks. (Attach a separate sheet.) 

NOTE: All field blank results associated with a particular group 
of samples (may exceed one per case) must be used to 
qualify data. Trip blanks are used to qualify only those 
samples with which they were shipped. Blanks may not be 
qualified because of contamination in another blank. 
Field blanks & trip blanks must be qualified for system 
monitoring compound, instrument performance criteria, 
spectral or calibration QC problems. 

ACTION: Follow the directions in the table below to qualify 
TCL results due to contamination. Use the largest 
value from all the associated blanks. If any blanks 
are grossly contaminated (i.e., saturated by GC/MS), 
all associated sample data should be qualified 
unusable (R). 

Blank Type Blank Result Sample Result Action for Samples 

Detects Not detected No qualification required 

< CRQL * < CRQL* Report CRQL value with a U 

L CRQL* No qualification required -

= CRQL * < CRQL) * Report CRQL value with a U 

Method, Field, L CRQL* No qualification required 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: eLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

Trip, Storage, < CRQL* Report CRQL value with a U 

Instrument ** > CRQL * 2: CRQL* and Report concentration of 
< blank sample with a U 
contamination 

> CRQL* and No qualification required 
r 

2: blank 
contamination 

Gross Detects Qualify results as 
contamination unusable R 

TIC > 2ug/L Detects See "Action" below 

* 2x the CRQL for methylene chloride, 2-butanone and acetone 
* * Qualifications based on instrument blank results affect only the sample analyzed immediately after the 

sample that has target compounds that exceed the calibration range or non-target compounds that exceed 
100 uglL. 

NOTE: Analytes qualified "U" for blank contamination are treated 
as "hits" when qualifying for calibration criteria. 

Note: When applied as described in the table above, the contaminant 
concentration in the blank are multiplied by the sample dilution 
factor. 

ACTION For TIC compounds, if the concentration in the 
sample is less than five times the concentration 
the most contaminated associated blank, flag the 
sample data "R" (unusable). 

6.4 Are there field/rinse/equipment blanks associated 
with every sample? 

in 

ACTION: Note in data assessment that there is no associated 
field/rinse/equipment blank. 

Exception: samples taken from a drinking water tap do 
not have associated field blanks. 

7.0 GC/MS Instrument Perfor.mance Check (For.m V) 

15 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

7.1 Are the GC/MS Instrument Performance Check Forms 

(Form V) present for Bromofluorobenzene (BFB)? 

7.2 Are the enhanced bar graph spectrum and 

mass/charge (m/z) listing for the BFB provided 

for each twelve hour shift? 

7.3 Did 12-hour clock begin with either the 

injection of BFB, or cases where a closing 

continuing calibration (CCV) was used as an 
opening CCV? 

Listed below are some, but not necessarily 

analytical sequences incorporating the use 

Use these examples as a guide for possible 

can be expected. 

all, examples of acceptable 

the opening/closing CCV. 

analytical sequences that 

Conditions for When 
Example Sequence is 
Appropriate: 

If time remains on the 12 
hour clock after initial 
calibration sequence 

If time remains on the 12 
hour clock after initial 
calibration sequence 

Acceptable Criteria 
That Must be Met: 

• BFB tunes meet instrument 
performance criteria. 

• The five initial calibration 
standards meet initial 

calibration criteria. 

• CCV A meets both opening 
and closing CCV criteria 

• CCV B meets closing CCV 
criteria. 

• BFB tunes meet instrument 
performance criteria. 

• The five initial calibration 
standards meet initial 
calibration criteria. 

• CCV A meets closing CCV 
criteria (but does not meet 
opening CCV criteria) . 

• CCV B meets opening CCV 
criteria. 

• CCV C meets closing CCV 
Criteria. 

16 

Notes: 

The requirement of starting 
the new 12-hr clock for 
Analytical Sequence 2 with a 
new BFB tune is waived if 
CCV A meets opening CCV 
criteria. If CCV B meets 
opening CCV criteria, a 
method blank and subsequent 
samples may be analyzed 
immediately after CCV B. 

CCV A does not meet opening 
criteria, therefore a new 
BFB tune must be performed, 
immediately followed by CCV 
B before a method blank and 
any ~~mplA~ may be analyzed. 
In this case, the new 12 hr 
clock and Analytical 
Sequence 2 begins with the 
injection of the new BFB 
tune. 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

If more than 12 hrs have 
since the most 

recent initial calibra
tion or closing CCV. 

OR 

If the most recent 
CCV was not or 

could not be used as an 
opening CCV. 

If more than 12 hrs have 
elapsed since the most 
recent initial calibra
tion or closing CCV 

OR 

If the most recent 
closing CCV was not or 
could not be used as an 
opening CCV 

• BFB tunes meet instrument 
performance criteria. 

• CCV A meets opening CCV 
criteria. 

• CCV B meets both opening and 
closing CCV criteria. 

• CCV C meets both opening and 
closing CCV criteria. 

• BFB tunes meet instrument 
performance criteria. 

• CCV A meets opening CCV 
criteria. 

• CCV B meets closing CCV 
criteria (but does not meet 
opening CCV criteria). 

• CCV C meets opening CCV 
Criteria. 

• CCV 0 meets both opening and 
closing CCV criteria. 

YES NO N/A 

The requirement of starting 
the new 12 hour clock for 
Analytical Sequence 2 with a 
new BFB tune is waived if 
CCV B meets opening CCV 
criteria. If CCV C meets 
opening CCV criteria, a 
method blank and subsequent 
samples may be analyzed 
immediately after CCV B. 

CCV B does not meet opening 
CCV criteria, therefore a 
new BFB tune must be performed, 
immediately followed by CCV B 
before a method blank and any 
samples may be analyzed. In 
this case, the new 12 hr clock 
and Analytical Sequence 2 
begins with the ection of 
the new BFB tune. The 
requirement of starting the new 
12 hr clock for Analytical 
Sequence 3 with a new BFB tune 
is waived if CCV D meets 
opening CCV criteria. If CCV D 
meets opening criteria, a 
method blank and subsequent 
samples may be analyzed after 
CCV B. 

7.4 Have the ion abundances been normalized to m/z 95 

NOTE: All ion abundance ratios must be normalized to m/z 95, the nominal 
base peak, even though the ion abundance of m/z 174 may be up to 120% 
that of m/z 95. 

ACTION: If mass assignment is in error, qualify all associated data as 
unusable (R). 

7.5 

ACTION: 

ACTION: 

Have the ion abundance criteria been met for each 
instrument used? 

List all data which do not meet ion abundance criteria (attach a 
separate sheet). 

If ion abundance criteria are not met, professional 
Judgement may be applied to determine to what extent 
the data may be utilized. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

7.6 

7.7 

ACTION: 

7.8 

ACTION: 

Are there any transcription/calculation errors between 
mass lists and Form Vs? (Check at least two values but if 
errors are found, check more.) 

Is the number of ficant figures for the reported 
relative abundances consistent with the number given in 
the ion abundance criteria column on Form V ? 

If large errors exist, take action as specified in section 3.1 
above. 

Is the spectrum of the mass calibration compound 
acceptable? 

Use professional judgement to determine whether associated data 
should be accepted, or rejected. 

8.0 Target Compound List (TCL) Analytes (Form I) 

8.1 Are the Organic Analysis Data Sheets (Form I) present with required 
header information on each page, for each of the following: 

a. Samples and/or fractions as appropriate? 

b. Regional Control/MS/MSD samples? 

c. Blanks (method, etc)? 

NO N/A 

8.2 Are the VOA Reconstructed Ion Chromatograms, the mass for the 
identified compounds, and the data system printouts (Quant Reports) 
included in the sample for each of the following: 

a. Samples and/or fractions as appropriate? 

b. Regional Control/MS/MSD samples? 

c. Blanks (method, etc)? 

ACTION: If any data are missing, take action specified in 3.1 above. 

8.3 Is chromatographic acceptable with to: 

Baseline stability? 

Resolution? 

Peak shape? 

Full-scale graph (attenuation)? 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

ACTION: 

8.4 

ACTION: 

8.5 

8.6 

8.7 

ACTION: 

ACTION: 

YES 

Other: 

Use professional judgement to determine the acceptability of the 
data. 

Are lab-generated standard mass of the identified 
VOA compounds present for each sample? 

If any mass spectra are missing, take action as specified in 3.1 
above. If lab does not their own standard spectra, 
make note under the "Contract Problems/Non-Compliance" section 
of the Data Assessment. If are unavailable reject "R" 
the reported results. 

Is the RRT of each reported compound within ± 0.06 RRT 
units of the standard RRT in the continuing calibration? 

Are all ions present in the standard mass spectrum at a 
relative intensity greater than 10% also present in the 
sample mass spectrum? 

Do sample and standard relative ion intensities agree to 
within ± 20%? 

Use professional judgement to determine acceptability of data. 
If it is determined that incorrect identifications were made, 
all such data should be ected (R) "N" (presumptive 
evidence of presence of the compound) or changed to not 
detected (U) at the calculated detection limit. In order to be 
positively identified, the data must comply with the criteria 
listed in sections 8.4-8.7 above. 

When sample carry-over is suspected, review section 6.2/Action 
#2 above before determining if instrument cross-contamination 
has affected compound identifications. 

9.0 Tentatively Identified Compounds (TIC) 

9.1 Are all Tentatively Identified Compound Forms (Form I VOA
TIC) present? Do listed TICs include scan number or 
retention time, as well as the estimated "J" and/or ''IN" 

9.2 Are the mass spectra for the tentatively identified compounds and 
associated "best match" included in the sample for 
each of the following: 

a. Samples and/or fractions as appropriate? 

19 
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USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

ACTION: 

ACTION: 

9.3 

b. Blanks? 

b. Are Alkanes listed in/or part of the Case 
Narrative? 

YES 

If any TIC data are missing, take action specified in 3.1 above. 

Verify ''IN'' qualifier is 
having a percent match of 
labeled "unknown" are 

for all chemically named TICs 
than or equal 8S%. TICs 

with a "J" qualifier. 

Are any compounds (from any fraction) listed as 
TICs? (Example: 1,2-dimethylbenzene is xylene - a VOA 
target - and should not be reported as a TIC.) 

ACTION: Flag with nRn only target compound detected in another 
fraction (except blank contamination) . 

9.4 

9.S 

Are all ions present in the reference mass spectrum with a 
relative greater than 10% also present in the 
sample mass spectrum? 

Do TICs and "best match" reference spectra relative ion 

intensities agree within ± 20%? 

ACTION: Use professional judgement to determine the of TIC 
identifications. If it is determined that an incorrect iden
tification was made, change its identification to "unknown" or 
to some less specific identification (example: "C3 substituted 
benzene n

) as appropriate. 

NO N/A 

Action: When a compound is not found in any blank, but is detected in a sample 
and is a suspected artifact of a common laboratory contaminant, solvent 
preservatives or Aldo condensation, the result should be qualified as 
unusable (R). (i.e., common lab contaminants such as CO2 (m/e 44), 

Siloxanes (m/e 73), diethyl hexane, certain freons .. Aldol 
'condensation products: 4-hydroxy-4-methyl-2-pentanone, 4-methyl-

, and S,S-dimethyl-2(H)-furanone. Solvent preservatives 
cyclohexene, and related by-products: cyclohexanone, cyclohexenone, 

cyclohexanol, cyclohexenone, chlorocyclohexene, and chlorocyclohexanol.}. 

10.0 Compound Quantitation and Reported Deteotion Limits 

10.1 

10.2 

Are there any transcription/calculation errors in Form I 
results? (Check at least two positive values. 
that the correct internal standards, quantitation ions, 
and RRFs were used to calculate Form I results.) 

Are the CRQLs adjusted to reflect sample dilutions and per 
cent moisture? 
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USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

ACTION: 

ACTION: 

!0.3 

YES 

If errors are large, take action as specified in section 3.1 
above. 

When a sample is analyzed at more than one dilution, the lowest 
CRQLs are used (unless a QC exceedance dictates the use of the 
higher CRQLs data from the diluted sample). Replace 
concentrations that exceed the calibration range in the original 
analysis by crossing out the "E" and its corresponding value on 
the original Form I and substituting the data from the diluted 
sample. Specify which Form I is to be used, then draw a red "X" 
across the entire page of all Form I's not to be used, including 
any in the data summary package. 

For non-aqueous samples, were the percent moisture < 70%? ~ 

Action: If the % moisture ~ 70.0% and < 90.0%, qualify detects 
as "J" and non-detects as approximated "UJ" If the % 

NO 

Moisture ~ 90%, qualify detects as "J" and non-detects as "R" 

11.0 Standards Data (GC/MS) 

11.1 

ACTION: 

Are the reconstructe6 ion chromatograms, and data system 
printouts (quant. reports) present for each initial and 
continuing calibration? 

If any calibration standard data are missing, take action 
specified in section 3.1 above. 

12.0 GC/MS Initial Calibration (Form VI) 

12.1 Are the Initial Calibration Forms (Form VI LCV) present 
and complete for the volatile fraction at concentrations 
of 5, 10, 50, 100, and 200 ~g/~ for non-ketones, 10, 20, 
100, 200 and 400 ug/L for ketones and 100, 200, 1000, 
2000, and 4000 ug/L for 1,4-dioxane. 

/ 
cl 

ACTION: If any Initial Calibration forms are missing, take action as 
specified in section 3.1 above. 

12.2 Are the relative standard deviation (RSD) stable for VOA's 
over the concentration range of the calibration (i.e., 
%RSD ~ 20.%, ~ 40% for poor performers (see table below), j 
~ 50% for 1,4-dioxane)? lii 

ACTION: Circle all outliers in red. 

N/A 

1 

NOTE: The twenty two (22) poor performers compounds and associated DMCs are 
listed below. The relative response factor (RRF) for these compounds must 
be greater than or equal to 0.010. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO 

Volatile Compounds Exhibiting Poor Response 

Volatile Compounds 

Acetone 1,2-Dibromo-3-ch1oropropane 

2-Butanone Isopropylbenzene 

Carbon disulfide Methyl acetate 

Chloroethane Methylene chloride 

Chloromethane Methylcyclohexane 

Cyclohexane Methyl tert-butyl ether 

1,4-Dioxane trans-1,2-Dichloroethene 

1,2-Dibromoethane 4-Methyl-2-pentanone 

Dichlorodifluoromethane 2-Hexanone 

cis-1,2-dichloroethene Trichlorofluoromethane 

1,2-Dichloropropane 1, 1, 2-Trichloro-1,2, 2-trifluoroethane 

ACTION: If %RSD > 20.0%, (> 40.0% for the poor performers, and> 50% for 
1,4-dioxane), qualify associated positive results for that 
analyte "J" (estimated). If %RSD is > 90, flag all non-detects 
for that analyte "R" (unusable) and positive results "J". 

NOTE: Analytes previously qualified "Un for blank contamination are still 
treated as "hits" when qualifying for initial calibration criteria. 

12.3 Are any RRFs < 0.050 « 0.010 for poor performers)? 

ACTION: 

ACTION: 

ACTION: 

12.4 

ACTION: 

Circle all outliers in red. 

If any RRF values are < 0.05 or < 0.01 for poor performers, 
qualify associated non-detects unusable (R) and associated 
positive results estimated (J). 

Document in the Data Assessment under Contract Problems/Non
Compliance the analytes that fail %RSD and/or RRF criteria. 

Are there any transcription /calculation errors in 
the reporting of RRFs, RRFs or %RSD values? (Check at 
least 2 values, but if errors are found, check more.) 

Circle errors in red. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-33/VOA, Revision 1 Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

ACTION: If errors are large, contact the TOPO to obtain an 
explanation/resubmit tal from the lab, document in the Data 
Assessment under Contract Problems/Non-Compliance. 

YES NO N/A 

13.0 GC/MS Continuing Calibration Verification (CCV) (Form VII) 

[ 

13.1 

13.2 

ACTION: 

13.3 

ACTION: 

13.4 

Are the Continuing Calibration Forms (Form VII) present 
and complete for the volatile fraction? 

Did the 12 hour clock begin with either the injection of 
BFB or in cases where a closing CCV can be used as an 
opening CCV for each instrument? 

If any forms are missing or no continuing calibration standard 
has been analyzed within twelve hours of every sample analysis, 
ask the TOPO to obtain explanation/resubmittal from the 
laboratory. If continuing calibration data are unavailable, 
flag all associated sample data as unusable (R). 

Do any volatile compounds have a % Difference 
(% D) between the initial RRF and CCV RRF exceeding 
± 50% for 1,4-Dioxane, ± 40% for the poor performers 
or ± 25% for the remaining compounds? 

Circle all outliers in red. 

Do any volatile compounds have a RRF < 0.05 or < 0.01 for 
the poor performers? 

ACTION: Circle all outliers in red. 

Note: Verify that the CCV was run at the required frequency (an opening and 
closing CCV must be run within 12-hour period) and the CCV was compared to 
the correct initial calibration. If the mid-point standard from the initial 
calibration is used as an opening CCV, verify that the result (RRF) of the 
mid-point standard was compared to the average RRF from the correct initial 
calibration. 

Note: The closing CCV used to bracket the end of a 12-hour analytical sequence may 
be used as the opening CCV for the new 12-hour analyical sequence, provided 
that all the technical acceptance criteria are met for an opening CCV (see 
table below). If the closing CCV does not meet the technical acceptance 
criteria for an opening CCV, then a BFB tune followed by an opening CCV is 
required and the next 12-hour time period begins with the BFB tune. 

Action: Use the following table to qualify data based on the technical 
acceptance criteria for the opening CCV and closing CCV. 

Continuing Calibration Verification (CCV) Actions for Low/Medium Volatiles Analyses 

Action 
Criteria for Criteria for 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES 

Opening CCV Closing CCV Detected 
Associated 
Compounds 

RRF < 0.010 (poor responders) RRF < 0.010 
RRF < 0.050 (all other volatile (for all volatile J 

"gl compounds) "ge compounds) 

RRF 2: 0.010 (poor responders) RRF 2: 0.010 
RRF 2: 0.050 (for all other compounds) (for all target No 

volatile compounds) 

%0 > 50.0 or < -50.0 (1,4-Dioxane) %0 > 50.0 or < ...,50.0 
%0 > 40.0 or < -40.0 (poor responders) {for all volatile 
%0 > 25.0 or < -25.0 (all other compounds) J 
volatile compounds) 

%0 ~ 50.0 or 2: -50.0 (1,4-Dioxane) %0 ~ 50.0 or 2: -50.0 
%0 ~ 40.0 or 2: -40.0 (poor responders) (for all volatile No 
%0 ~ 25.0 or 2: -25.0 (all other compounds) 
volatile target compounds} 

Opening CCV not performed at required Closing CCV not 
frequency * at R 

frequency * 

* See section 13.2 above 

ACTION: Document in the Data Assessment under Contract Problems/Non-

13.5 

Compliance if more than two of the analytes failed the 
above acceptance criteria. 

Are there any transcription/calculation for the 
reporting of RRFs, or %0 between initial and 
continuing RRFs? (Check at least two values but if 
errors are found, check more.) 

ACTION: Circle errors with red pencil. 

NO N/A 

Non-Detected 
Associated 
Compounds 

R 

Action 

UJ 

Action 

ACTION: If errors are large, notify the TOPO to obtain 
explanation/resubmittals from the lab. Document errors in the 
Contract Problems/Non-Compliance section of the Data Assessment. 

Note: All DMCs must meet RRF 2: 0.010. No qualification of the data is necessary 
on the DMCs RRF and %RSD/%Diff data However, use professional 
judgment to evaluate the DMC and %RSD/% Diff data in conjunction with the 
DMC recoveries to determine the need of qualification of the data. 

14.0 Internal Standard (Form VIII) 

14.1 Were the internal standard area counts for every sample 
and blank within the range of 50.0% and 200.0% of its 
response in the most recent opening CCV standard 
calibration? 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

YES NO N/A 

ACTION: 

14.2 

If no, were affected sample reanalyzed? 

1. Circle all outliers with red pencil. 

Are the retention times of the internal standards in 
sample or blanks within ±30 seconds from the RT of the 
internal standard in the 12-hour associated calibration 
standard (opening CCV or mid-point standard from initial 
calibration)? 

Action: Use the following table to qualify the data: 

INTERNAL STANDARDS ACTIONS FOR LOW/MEDIUM VOLATILES 

Ll / 

ACTION 

Criteria Detected Non-detected 
Associated Associated 
Compounds * Compounds * 

Area counts 2: 50% and .::;. 200% of 12-hour standard (opening No Action 
CCV or mid-point standard from initial calibration) 

Area counts < 50% of 12-hour standard (opening CCV or J R 
mid-point standard from initial calibration) 

Area counts > 200% of 12-hour standard J No 
(Opening CCV or mid-point standard from initial calibration) Action 

RT difference > 30.0 seconds between samples and 12-hour 
standard (Opening CCV or mid-point standard from initial R** R 
calibration) 

RT difference S 30.0 seconds between samples and 12-hour 
standard (Opening CCV or mid-point standard from initial No Action 
calibration) 

* For volatile compounds associated to each internal standard, see Table 3-Low/Medium 
Volatile Target Compounds and Deuterated Monitoring Compounds with Corresponding 
Internal Standards for Quantitation in SOM01.1, Exhibit D, available at: 

Http://www.epa.qov/superfund/proqrams/clp/som1.htm 

** Examine the chromatographic profile for that sample to determine if any false 
positives or negatives exist. For shifts of a large magnitude, the reviewer may 
consider partial or total rejection of the data for that sample fraction. Detects 
should not need to be qualified as unusable "R" if the mass spectral are met. 

NOTE: Contract Requirements: The SOM (section 11.4.1 page D-46/VOA 
Low/Medium states that any sample which fails the acceptance criteria 
for IS response must be reanalyzed. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

ACTION: Document in the Data Assessment under Contract Problems/Non
Compliance any sample(s) which failed the above IS acceptance 
criteria. 

15.0 Field Duplicates 

15.1 

ACTION: 

ACTION: 

Were any field duplicates submitted for Low/Medium 
Concentration VOA analysis? 

Compare the reported results for field duplicates and calculate 
the relative percent difference. 

Any gross variation between duplicate results must be addressed 
in the reviewer narrative. If large differences exist, contact 
the TOPO to confirm identification of field duplicates with the 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Definitions 

BFB - bromofluorobenzene 
CCS - contract compliance screening 

Date: August 2007 
SOP HW-33/VOA, Revision 1 

CLASS - Contract Laboratory Analytical Services Support 
CLP - Contract Laboratory Program 
CRQL - Contract Required Quantitation Limit 
GC/MS - gas chromatography/mass spectroscopy 
kg - kilogram 
~g - microgram 
Q - liter 
mQ - milliliter 
QC - quality control 
RAS - Routine Analytical Services 
RIC - reconstructed ion chromatogram 
RPD - relative percent difference 
RRF - relative response factor 
RRF - average relative response factor (from initial 

calibration) 
RRT - relative retention time 
RSD - relative standard deviation 
RT - retention time 
RSCC - Regional Sample Control Center 
SDG - sample delivery group 
SOP - standard operating procedure 
SOW - Statement of Work 
TCL - Target Compound List 
TCLP - Toxicity Characteristics Leachate Procedure 
TIC - tentatively identified compound 
TPO - technical project officer 
VOA - volatile organic acid 
VTSR - validated time of sample receipt 
TOPO - Task Order Project Officer 

References 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Low/Medium Volatiles 

Date: August 2007 
SOP HW-33/VOA, Revision 1 
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18338 
CHAIN OF CUSTODY PageLoC---L 

501 Madison Ave. CQurier '111 CompuChem ; a division of Liberty Analytical Corp. 
Phone: 919-3~~:1~~ 2;:xl!19_379_4040~ I-::-~-:-~:-:-Ili~-g-OC-=' -om-pl:-e-te-:-?-Y-=,-O-!-_(N~)-_ --------1 

Client'lReporting InfonilatiOD . PrOject liifmmatiori r -Requested }\JiiIiSiS(iJtc)~ method and bottle type) - Matrices 

Company Name C H 2 P\ H : II GW - Ground water 

Sampling Location 

Turnaround time TB - Trip Blank 

RI· Rinsate 
wp· Wipe 
o -Other 

Are aqueouS' samples field filtered for metals'! Y or N 

Are high concentrations expected rN? If yes, which ID(s)'? 

Number of Preserved Bottles 

~;"lt:;,: ,,' , ' :r 
;'.GriibpuChero No # of ~ 0 
:~,-:."", ,." .' ': .' U pJ 
;!<:~::HUb l:J~e~ Field 10 Date Time Matrix bottles :I: ::E 

bSfOl(B~"'D{ IVWAE.5~JlI .. lJV~~tJxd111"Jb~OgO,~ I SD I 15 I I I I I I I X I I X 
lbgr:llo5i-ozJVWAl=~R~rOf/iO-tJXC I I I09JaJsn I ,t) I I I I I I I X I I X 
~Sn7rY2.X-d?jVWA-E .. S&1IP-oqIO·l.WLJ \ lf1liJJ I SO I s I I I I I I I X I I X 
1n&ricRt-l1±IUW!lE:S&1J·-IIcIK·®1 I IffIlIblSD I f5 I I X I I X 
b&a7Q3~ ilStVWR£ ·S~/".J~-£W[J \ I/Q;(Q Iso I 5' I I I I I I I X I Ix 
~?cB&1id'&lAf,s~"~(~rt>frJ ~ IUa1J& I 5 ILJ I I I I X'I I X 
A~WOlf I 'f) I PltvRE-1'8)j-- 011ldJ 8' t:tlJlIt1R -I mL 5 5 XIX 

I 

" . I :. • ./ ,.LabU~"Q!ilY:i.:~:"\) ,c':." CommentS 

=;;,;;.;;&;.;.;;...::.:..:.r:.:::':':::'::'~~.L.""""f4";"I£.l~~~~r:::::;::1:... _____ -ICyanide !\amples checked for sultide & chlorine? Y ~ 
625 & Phenol samples checked for chlorine'! Y or J'1l\) 

IVLlIR£-{\.·~:~U-6S:Jb· tlK'C has mslrnsiJ 
; 

Samples Received in Good coWi~~~~r N . L:6:.;:O.::,8..::.:sa:.:.m:.::Jp::le:.:.s....:c:.:,;he::,,:c::,:·k:::,:eu:..:.::fo:,:.r.!:,pH::.:,.:be:.;:t;;.,.w,..;e:.::.en::..:.5.:.;:O,..;-9:.::..(....:)?_y.:....;:.o;,::,;,,;.;.L.. ___ +-_~::I-I-LL!...::j...:::::.£l...p,_.!.--....Jor:;:~;.::...,;~:::::::!:L--=:..-.!.. __________ -I 

rrno, e~ain: 
SampleCustoay-·-- L, /YT -'~"~: .. 

Relinquished by: ~~---- h Date/Time: 7/;6, / tJ"1 II '-{.)' I Received by: ~ ,~~------. DatelTime: 7 ~/7 <:; Y '}-J'() 

Relinquishe~~y~ ~ Dateffime: ' . I Received by: ~ \ DatclTime: 

Subcontact? Y where? Custody Sea\(s) intact?6Zbr N On !eerY or N Cooler Temp: drY °c 
Samples stnred 60 days aHer date report mailed at no el'.tra t:harge, While & Yellow copy to lab • Pink copy for customer 

-.:::r 
<t-



CHAIN OF CUSTODY 
CompuChem 501 Madison Ave. 

a division of Liberty Analytical Corp. Cary, NC 27513 

Phone: 919-379-4100 Fax 919-379-4040 

Are aqueous samples field filtered for metals? 

:~ 

Samples Received in Good Condition 

(fno, exolain: 

Relinquished by: 

Rdinquished by: 

Subcontact? Y or N (fyes, where? 

Art: high concentrations expected 

ColIl;;ction 

# of 

Samples stored 60 days ilfter dale report mailed III no e!(tra charge. 

Courier 

Airbill No. 

18332 
Page 

DatelTime: 

Dateffime: 

CoolerTem 

or-L-

SW - Surface water 
SO - Soil/Sediment 

TB • Trip Blank 

RI- Rinsate 
WP Wipe 
O-Olher 

q.~ 

°C 

White & Yellow copy to lab· Pink copy for customer 

L() 
-r-



CHAIN OF CUSTODY 
CompuChem 50 I Madison Ave. 

a division of Liberty Analytical Corp. 

Project Name 

Sampling Location 

Turnaround time 

Are aqueous samples field filtered for merals?{Y~r N 

Are high concentrations expected. r N? If yes. which JD(s)? 

5 

M o 
Z 
:c 

~ o 
ffl 
N 
:c 

8. 

I ~-... t""- ~ ur--'--- - J ."'=X""' . I J ICyanide samples checked for sulfide & chlotin 

:c 
o 
w 
~ 

'
(I) 

-5 o 

18336 
Page_'_or~ 

Courier 

Airbill No. 

Matrices 

CD 
-.:-

625 & Phenol samples checked for chlorine? Y 0 

60& samples checked for pH between S.O-9.0'! Y fa. 
If no, ex lain: 

Relinquished b . 

Date/Time: 

Subcontact? Y or l\ Jfyes, where? Cooler Temp: ,0 "C 
Samples stored 60 days alter date report mailed at nu exIra cbarge. White & Yellow copy to lab • Pink copy for customer 



18341 
CHAIN OF CUSTODY pageLofL ;ii! CompnChem i a division of IJberty Analytical Corp. 

50 I Madison Ave. Courier 
~----------------------------------i 

Cary,NC27S13 ~A_i_rb_jl_I_N_o_, ____________ ~ __________ ~ 
Phone: 919-379-4100 Fax 919-379-4040 Sampling Complete'? Y Or 

Clien~portingrriformation ProJe.:t Inro~tion . - r Requested Analysis (include metOOdliiidl>Otife rype) MatriCes 

Company Name C. H2.h1 H; J f Project Name 

Vi f?lv~S 
AddresSZllo C(eve l'it1tA 5t. S~ 101 Sampling Location Ao L t. d-L 
City. State Zip 

V~r~ifl\i~ R~Lb VIt 2-3462 
Turnaround time 28-0fItY 

Proj ect'ton tact L h e ISeul Be"" It! t Batch QC or Project Specific? If sped~, which Sample ID? 

Phone # 7£7 -_6 7/- 62 DB Are aqueous samples field filtered for metals? t:!)or N 

Sampler's Name L 
kef'l~~ gjAtl<!'L ~ A(~ (On 

Arc: high concentrlltions expected?(t)r N'! If yes, which lO(s)? 

VI Collection Number of Preserved Bottles 

~t~pu(;hern~?' I I I I # of I u 8 
::;~;nH~gs;}1( Field lD Date Time Matrix bottles :::r.: .;. 

~ II'I.:.~ ~ VJJJPc~SB6J.J-':;}C)/JOvtJgC 1-~~ 1I~1 SO l1JJ'B 
~VLdA~-~/~-til~~~1l~:r So I·~ 
o~Vw~Sih'I·3q~"oxcP-bTil OQoslSO 

~·I';)r"tj(J£.I\h.U'\~ ~.Aj 

. . :Lab Use'O~; 

~ I ~ I ~ I~ I 
k;tLd ~lAi~-'2L 

SfLf::i$~ 

Sample Unpacked By: ~ t4~ Icyanide samples checked for sultide & chlorine? Y ~:. @ 
Sample Order En!ry By: 1....-. 625 & Phenol samples checked for chlorine? Y o~ 
Samples Received in Good Condition? Y o(Qi) 
I f no, explain: 

~ 
~ 

q~l)(_Wilxll-l~' Ii 
I~ __ r)( ...... 

GW Ground water 
WW • Waste water 

RI Rinsa!e 
WP- Wipe 
O· Other 

rt)(1g)1~~ VI< (r'( 5a') 
1'---""'"' .......... 1\"",,/' '--' t-' I"'-

~~ rt:c'd15v~c/~lMllveq(¢4DI t<$ 
i -TI. ~~11( 1~tvt4 flls{ __ ~, II A 

v~ Ef;? ~2LI-l~~DFolfC I ct2J7t1 ~\CIJ()~ 
--W~ . 

~mjstak£ 

Sample Custody ..LL ' 

<IF' 

Dateffime: T?'li'vlA DarefIime:-rl ('6( C~' cr"t.O 
Daterrime: DatelTime: / 

Relin..~i~E~/~~~ -... ..-
ReI inquisnedhy: 

Subcontact? Y or N If yes, where? Custody Seal(s) intacillr N lO~tr'.b~N- kooler Tern-;;-7 I-X °C 

Samples storl!d 60 days after dale report mailed at no extra charge, VVnite & Yellow copy to lab • Pink copy for customer 

,...... 
~ 
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2B - FORM II VOA-2 
WATER VOLATILE DEUTERATEO MONITORING COMPOUND RECOVERY 

Lab Name: COMPUCHEM Contract: N26470-08-D-IOOO 

Lab Code: LIBRTY Case No.; 0807042 Mod. Ref No.: SOG No.: 

Level: (TRACE or LOW) LOW 

EPA VDMC8 VDMC9 VDMCIO 
SAMPLE NO. (OPA) # (TOL) # (TOP) # 

01 VBLKOF 95 101 96 
02 VHBLKXB 100 103 94 

03 VWAE-EB01-0717 103 111 102 
-e+- VWAE-EBOI-0718 101 105 97 

~ VWAE-EB02-0717~ 106 96 
06 I VWAE-TBOI-0716 0 105 98 

07 

09 
10 

11 
12 ! 

13 

14 I 

15 

16 
17 
18 
19 
20 
21 

22 

23 

24 
25 

26 

27 

28 

29 

30 

VWAE-TBOI-0717( 

VWAE-TBOI-0718( 

VDMC8 
VOMC9 
VOMC10 
VDMCII 
VOMC12 
VDMC13 
VDMC14 

(OPA) 
(TOL) 
(TOP) 
(HEX) 
(DXE) 
(TCA) 
(DCZ) 

98 103 97 

101 104 98 

l,2-Dichloropropane-d6 
Toluene-d8 
trans-1,3-Dichloropropene-d4 
2-Hexanone-d5 
l,4-Dioxane-dS .... 
1,1,2,2-Tetrachloroethane-d2 
1,2-Dichlorobenzene-d4 

VOMCll 
(HEX) # 

106 
93 

106 
96 

95 

100 
93 
95 

# to be used to flag recovery values 
* outside of contract required QC limits 

( 
...... 

----

VDMC12 VOMC13 
(OXE) # (TCA) # 

58 94 
45 * 86 

)l.G-___. 92 
( 49 *') 88 
(' "46 .,-* ') 87 
~ V 88 ,..~--..JI!.." ~" 

~--4..4.", '..! l"1 86 

4lf ">: } 87 
........ 

QC LIMITS 
(79-124) 
(77-121) 
(73-121) 
(28-135) 
(50-150) 
(73-125) 
(80-131) 

Report l,4-Dioxane-d8 for Low-Medium VOA analysis only 

Page 1 of 1 

0807042 

VDMC14 TOT 
(DCZ) # OUT 

106 I 0 

102 1 

109 0 

105 1 
104 1 
106 0 

102 1 

105 1 

SOMOl. 2 (8/2007) 
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lA FORM I VOA-l EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS OATA SHEET 

VBLKOF 

Lab Name: COMPUCHEM Contract: N26470-08-D-IOOO 

Lab Code; LIBRTY Case No.: 0807042 Mod. Ref No.: SOG No.: 0807042 

Matrix; (SOIL/SED/WATER) WATER Lab Sample ID: 8072502-BLKl 

Sample wt/vol: 5. 00 (g/mL) mL Lab File IO: 8072502-BLK191.d 

Level: (TRACE/LOW/MED) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 IO: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: ( l:L) Soil Aliquot Volume: (UL) 

Purge Volume: 5.0 (nL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

75-71-8 Dich~crodifJuoromethane 5.0 U 

7487-3 Chloromethane 5.0 U 

7':;014 Viny::' cL.~oride 5.0 U 

74-83-9 Bromomethane 5.0 U 

I 7 ':;-00-3 Chloroethane ! 5.0 U 

: 75 69-4 Trichlorofluoromethane 5.0 U 

75-35":"4 l,l-Dichloroethene 5.0 U 

76-13-1 1 , 1 , 2-Trichloro-1 , 2,2-trifluoroethane 5.0 U 

67-64-1 i Acetone 10 U 

.75-15-0 Carbon disulfide 5.0 U 

1 7 9-20-9 Meth y !.~,,~ee1:i;i Co e -~"', 5~~ .. Q .. "_~. .~lJ..~" 

! 75-09-2 ~·thylene ch-Lori9~---"'" L'r 2.1 ) v''''- J ) 
156 60 5 ( trans =1,- L-'[)'rqijloroethene "- t;...Pr"/ '~tJ' 

1634-04-4 ~thYl tert-butyl ether 5.0 U 

75-34-3 = l,1-Dichloroethane 5.0 U 
~~. -
156-59-2 cis-l,2-Dich:oroethene 5.0 U 

78-93-3 2-Butanone 10 U 

74-97-5 B1. VltlU\,..L Ilorcmethane 5.0 U 

67-66-3 Chloroform 5.0 U 

1.-55-6 1,1, 1 ~.~ :hlux:oethdlle 5.0 U 

. .;.0 82 eyc. 5.0 U 
"'\1\::,: 

23 5 Carbcr: tetracl:.orule 5.0 U 

1432 Benzene 5.0 U 

1-10706 2 1,2 Dlchloroethane 5.0 U 

123911 1, 4 . Dioxane 100 U 
R, :t 1 , 40 t, t~ " VOA :1 only 

SOMOL 2 (8/2007) 

223 



18 FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPOCHF~M Contract: N2647Q-OS-D-IOOO 

Lab Code: LIBRTY No. : 0807:142 t--1od. Re f No.: SOG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: 8072502-BLKl 

Sample wt/vol: .00 (g/mL) Lab File ID: 8072502-BLK191.d 

Level: (TRACE/LOW/MED) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 10: 0.32 (rum) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 
--------

Purge Volume: 5.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)ug/L Q 

79-01-6 Trichloroethene 5.0 U 

108-87-2 Methylcyclohexane 5.0 U 

78-87-5 l,2-Dichloropropane 5.0 U 
~---

75-27-4 Bromodjcb~oromethi1ne 5.0 U . ~-.-.-

10061-01 5 cis-I,3 nichloroprorene 5.0 U 

108-10-1 4 'MeU:yl ,_pentanone 10 U 

! 108-88-3 Toluene 5.0 U 

; 10061-02-6 trans 1. , :~- Di ell l.orUj,.ll. utJ·c; Ie 5.0 U 

79·00 5 1., 1 f 21' '" i.ch 1 ()Y';)(-,t:hane 5.0 U 

i 127-18-4 Tetrachloroethane 5.0 U 

591-7S-6 2-Hexanone 10 U 

; 124-48-1 Dibromochloromethane 5.0 U 

106-93-4 l,2-Dibromoethane 5.0 U 

! 108-90-7 Chlorobenzene 5.0 U 

100-41-4 Ethylbenzene 5.0 U 

I 95-47-6 o-Xylene 5.0 U 

179601-23-1 m,p-Xylene 5.0 U 

! 100-42-5 Styrene 5.0 U 

75-25-2 Bromoform 5.0 U 

98-82-8 Isopropylbenzene 5.0 U 

79-34-5 l,l,2,2-~etrach]oroethane 5.0 U 

541-73-1 l,3-D~chlorobenzene 5.0 U 

, 106-46-7 1,4-Dichlorobenzene 5.0 U 

95-50-1 l,2-Dichlorobenzene 5.0 U 

96-12-8 1, ~.;;;.g-.Ll.rf':'!"v ·3chlo6jn"'f1"+r.l.q.r~ ", .' ·S .. ·:'O'--" ..... /_ .. , 
120-82-1 ,A, "1, 2, 4-Tdchlorobenzene 

, ........ ,j 
/' 0.39 ) I J 'I 

81 61-6 ( I, ,3-TJ:lchl.orobenze:1e , ..... // \ 0.46 ,,/' 

" J/ ',.,.::------ ... ,' .... ,.<, • ...-, ..... 

SOM01.2 (8/2007) 
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10 

11 

12 
13 

14 
15 

16 

17 
18 

19 

20 

22 
23 

24 
25 
26 

27 
28 
29 

30 

Lab Name: 

IJ - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

SAMPLE NO. 

N26470-08-D-IOOO 

Lab Code: LIBRTY Case No. : 0807042 Mod. Ref No.: SOG No.: 0807042 

Matrix: (SOIL/SED/WATER) WATER Lab Sample 10: 8072502-BLKl 

Sample wt/vol: 5.00 (g/mL) mL Lab File TO: 8072502-BLK191.d 

Level: (TRACE or LOW IMED) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 07/25/2008 

GC Column: SPB-624 10: 0. (mm) Dilution Factor: 1.0 

(uL) Soil Aliquot Volume: (uL) 
---~----

CONCENTRATION UNITS: (ug/L Or ug/kg) ug/L Purge Volume: 5.0 (mL) 

CAS NUMBER COMPOUND Nfu'1E RT EST. CONC. Q 

i 
; 

I 

i 

I 

I 

~ 6 :1 Total Alkanes I N/A 
1E:PA-des !d Registry Number. 

SOMOL 2 

i 



Ell 
Data 

,.AL 
Inc. 

DIESEL RANGE ORGANICS (DRO/ORO) 
USEP A Region II - Level IV Review 

Site: Vieques Island, CTO-OOlO SDO #: 0807064 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 23, 2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver 

EDSID Client Sample ID Laboratory Sample ID Matrix 
1 VW AE-SB20-0810 0807064-01 Soil 

IMS VW AE-SB20-081 OMS 0807064-01MS Soil 
IMSD VW AE-SB20-081 OMSD 0807064-01MSD Soil 

The USEP A "Contract Laboratory Program National Functional Guidelines for Organic Data 
Review," October 1999, method criteria and professional judgement were used in evaluating the 
data in this summary report. 

Sample Conditions/Problems - The Traffic Reports/Chain-of-Custody Records, Sampling Report 
and/or Laboratory Case Narrative did not indicate any problems with sample receipt, condition of 
samples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were extracted within 14 days for soil samples and analyzed within 
40 days for all samples. 

Surrogates - All samples exhibited acceptable surrogate recoveries. 

MS/MSD - The MS/MSD sample exhibited acceptable %R and RPD values except the 
following. 

Com ound MS/MSD %RJRPD Qualifier 
ORO 40%/Ok/Ok JIUJ 

Laboratory Control Sample - The LCS sample exhibited acceptable %R values. 

Method Blank - The method blank was free of contamination. 

1156 Jamestown Road, Suite A • Williamsburg, Virginia 23185 • Telephone: 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 



Field, Equipment Blank - Field QC results aJ:e summarized below. 

I Blank ID Compound Conc. Qualifier Affected Samples 
I I uglL 

I VW AE-EBO 1-071808 None - ND - - -

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Compound Quantitation and Reported Detection Limits - No discrepancies were identified. 

GC/MS Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF 
values and/or correlation coefficients. 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values. 

Field Duplicates - Field duplicate samples were not included in this data package. 

Environmental Data Services, Inc. 
October 23,2008 

2 Vieques Island, eTO-GO J 0 
SDG #: 0807064 - DRO 



ANNOTATED FORM Is 



1D EPA SAMPLE NO. 
GC EXTRACTABLE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-0810 
Lab Name: COMPUCHEM Contract: 8015B DRO 

Lab Code: LIBRTY Case No. : 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

% Moisture: 12 

20.0 (g/mL) G 

decanted: (yiN) N 

Extraction: (SepF/Cont/Sonc) SONC 

SAS No.: SDG No.: 0807064 

Lab Sample ID: 0807064-01 

Lab File ID: 

Concentrated Extract Volume: 1000 (uL) 

Date Received: 07/21/08 

Date Extracted:07/29/08 

Date Analyzed: 08/01/08 

Injection Volume: 1.0(uL) 

GPC Cleanup: (yiN) N pH: 

CAS NO. COMPOUND 

9999-99-5-------Diesel 

Dilution Factor: 1.0 

Sulfur Cleanup: (yiN) N 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

----------------ORO --------------------- 13 ---
111U 

----------------------------------------- ------------ -----

, FORM I PEST 

11 



CHAIN OF CUSTODY 
(Please refer to Volatile Organic Report for COCs) 



SUPPORT DOClTMENTATION 



3F 
SOIL PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: COMPUCHEM Contract: 8015B DRO 

Lab Code: LIBRTY Case No. : SAS No.: SDG No.: 0807064 

Matrix Spike - EPA Sample No.: VWAE-SB20-08 

SPIKE SAMPLE MS MS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND {mg/Kg (mg/Kg) (mg/Kg) REC # REC. 
======================== ======= ============= ============= 
Diesel 140 0.0 74 
ORO 140 13 69 

SPIKE MSD MSD 
ADDED CONCENTRATION % % QC LIMITS 

COMPOUND {mg/Kg (mg/Kg REC # RPD # RPD 
======================== ======= ============== ====== ====== ====== 
Diesel 140 85 61 14 40 
ORO 140 85 51 21 40 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 0 out of 2 outside limits 
Spike Recovery: 1 out of 4 outside limits 

COMMENTS: 

FORM III PEST-2 

REC. 
====== 
50-150 
50-150 

17 



EHVI 
Datai{r 

-tAL 
Inc. 

GASOLINE RANGE ORGANICS (GRO) 
USEP A Region II - Level IV Review 

Site: Vieques Island, CTO-0010 SDG #: 0807064 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 23, 2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver 

EDSID Client Sample ID Laboratory Sample ID Matrix 
1 VW AE-SB20-081 0 0807064-01 Soil 

1MS VW AE-SB20-0810MS 0807064-01MS Soil 
1MSD VW AE-SB20-081 OMSD 0807064-01MSD Soil 

The USEPA "Contract Laboratory Program National Functional Guidelines for Organic Data 
Review," October 1999, method criteria and professional judgement were used in evaluating the 
data in this summary report. 

Sample Conditions/Problems - The Traffic Reports/Chain-of-Custody Records, Sampling Report 
and/or Laboratory Case Narrative did not indicate any problems with sample receipt, condition of 
samples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were analyzed within 14 days for soil samples. 

Surrogates - All samples exhibited acceptable surrogate recoveries. 

MSIMSD - The MS/MSD sample exhibited acceptable %R and RPD values. 

Laboratory Control Sample - The LCS sanlple exhibited acceptable %R values. 

Method Blank - The method blanks exhibited the following contamination. 

Blank ID Compound Cone. Qualifier Affected Samples 
mglkg 

VBLKBO GRO 0.057 U 1 

1 156 Jamestown Road, Suite A • Williamsburg, Virginia 23185 • Telephone: 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 



Field, Equipment Blank - Field QC results are summarized below. 

Blank ID Compound Conc. Qualifier Affected Samples 
mglL 

VW AE-TBO 1-071808 None - ND - - -
VWAE-EB01-071808 None - ND - - -

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Con1pound Ouantitation and Reported Detection Limits - No discrepancies were identified. 

GC/MS Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF 
values. 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values. 

Field Duplicates - Field duplicate samples were not included in this data package. 

Environmental Data Services, Inc. 
October 23, 2008 

2 Vieques Island, eTO-OO 10 
SDG #: 0807064 - GRO 



ANNOTATED FORM Is 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM 

Lab Code: LIBRTY Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 

Level: (low/med) 

6.3 (g/mL) G 

LOW 

% Moisture: not dec. 12 

VWAE-SB20-0810 
Contract: 8015B GRO 

SAS No. : SDG No.: 0807064 

Lab Sample ID: 0807064-01 

Lab File ID: 339W0807064-01 

Date Received: 

Date Analyzed: 07/21/08 

GC Column: RTX-VOLATILES ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: ________ (uL) Soil Aliquot Volume: ----
CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q 

\ 

(uL 

9999-99-7-------Gasoline -------------------
5 

I 
,11 I2L Of4 0.99' J if 0 

FORM I GC VOA 

9 



CHAIN OF CUSTODY 
(Please refer to Volatile Organic Report for COCs) 



SUPPORT DOCUMENTATION 



FORM 1 CLIENT SAMPLE NO. 
GC VOA ORGANICS ANALYSIS DATA SHEET 

VBLKBO 
Lab Name: COMPUCHEM Contract: 8015B GRO 

Lab Code: LIBRTY Case No. : SAS No.: SDG No.: 0807064 

Matrix: (soil SOIL Lab Sample ID: 8072111-BLKl 

Sample wt/vol: 5.0 (g/mL) G 

LOW 

Lab File ID: 331W8072111-BLKl 

Level: (low/med) 

% Moisture: not dec. 

GC Column: RTX-VOLATILES ID: 0.53 (mm) 

Soil Extract Volume: (uL) ----

CAS NO. COMPOUN"D 

Date Received: 

Date Analyzed: 07/21/08 

Dilution Factor: 1.0 

So Aliquot Volume: 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG 

----

Q 

FORM I GC VOA 

(uL 

22 



POLYNUCLEAR AROMATIC HYDROCARBONS 
USEP A Region II ~ Level IV Review 

Site: Vieques Island, CTO-OO 10 SDG #: 0807064 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 22, 2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver 

Client Sam Ie ID Matrix 
VW AE-SB20-081 0 Soil 

IMS VW AE-SB20-081 OMS 0807064~0 IMS Soil 
IMSD VW AE-SB20-081 OMSD 0807064·01 MSD Soil 

The USEPA Region II SOP HW~35, Revision 1, August 2007: USEPA CLP Statement of Work 
for Organic Analysis of Low/Medium Concentration of Semivolatile Organic Compounds 
SOM01.2 Data Validation and professional judgement were used in evaluating the data in this 
summary report. 

Sample ConditionslProblems - The Traffic Reports/Chain-of-Custody Records, Sampling Report 
and/or Laboratory Case Narrative did not indicate any problems with sample receipt, condition of 
samples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were extracted within 14 days for soil samples and analyzed within 
40 days for all samples. 

Surrogates - All samples exhibited acceptable surrogate recoveries. 

MSIMSD - The MS/MSD sample exhibited acceptable %R and RPD values except the 
following. 

MS/MSD Sample ID Compound MSIMSD %RlRPD Qualifier 
1 Acenaphthene 45%/39%/Ok JIUJ 

Pentachlorophenol 0%/0%/999.9 J/R 

Laboratory Control Sample - The LCS sample exhibited acceptable %R values. 

I 156 Jamestown Road, Suite A • Williamsburg, Virginia 23185 • ""I ""rlhl"\r,,,,,' 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 



Method Blank - The method blanks exhibited the following contamination. 

Blank ID Compound Cone. Qualifier Affected Samples 
uglkg 

SBLKKS Naphthalene 1.2 U 1 

Field, Equipment Blank - Field QC results are summarized below. 

Blank ID Compound Cone. Qualifier Affected Samples 
ugIL 

VW AE-EBO 1-071808 
[ 

Acenaphthene 0.033 None Sample ND 
Phenanthrene 0.050 None Sample ND 
Anthracene 0.042 None Sample ND 

GC/MS Instrument Performance Check - All of the DFTPP tunes in the initial and continuing 
calibrations met the percent relative abundance criteria. 

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Compound Ouantitation and Reported Detection Limits - No discrepancies were identified. 

GC/MS Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF 
values. 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values. 

Internal Standard (IS) Area Performance - All internal standards met response and retention time 
(RT) criteria. 

Field Duplicates - Field duplicate samples were not included in this data package. 

Environmental Data Services, Inc. 
October 22, 2008 

2 Vieques Island, CTO-O 10 
SDG #: 0807064 - PAH 



ANNOTATED FORM Is 



IF - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-0810 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807064 Mod. Ref No.: SDG No.: 0807064 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807064-01 

wt/vol: 30.0 (g/mL) g Lab File ID: OB07064-01J2A64.d 

Extraction: (Type) SONC 

% Moisture: 12.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/29/2008 

ection Volume: 1.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/07/200B 

GPC Cleanup: (Y/N) 7.6 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

91-20-3 N, lphthrll ~n 3.~ J,..,..4- )ff 
91-57-6 2-Methy1naphthalene 3.8 U 
208-96-8 Acenaphthylene 3.B U 
83-32-9 Ar.~nAphthenl 3.B y 

~~ 
Fluorene 3.8 U 
Pentachlorophenol 7.6 y 

85-01-8 Phenanthrene 3.8 U 
120-12-7 Anthracene 3.8 U 
206-44-0 Fluoranthene 3.8 U 
129-00-0 Pyrene 3.8 U 
56-55-3 Benzo (a) anthracene 3.8 U 
218-01-9 Chrysene 3.8 U 
205-99-2 Benzo (b) fluoranthene 3.8 U 
207-0B-9 Benzo (k) fluoranthene 3.8 U 

~;5 
Benzo (a) pyrene 3.B U 
Indeno (1,2,3-cd) pyrene 3.8 U 
Dibenzo (a,h) anthracene 3.8 U 

191-24-2 Benzo (g,h,i) perylene 3.B U 

SOM01.2 (8/2007) 



USEPA REGION II WORKSHEETS 
(Please refer to Semi volatile Organic Report for Worksheets) 



CHAIN OF CUSTODY 
(Please refer to Volatile Organic Report for COCs) 



SUPPORT DOCUMENTATION 



T~ - FORM III SV-SIM2 
SOIL SEMIVOLATI~T~IX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: COMPUCHEM Contract: N26470-08-D-IOOO ----------------------------
Lab Code: LIBRTY Case No.: 0807064 Mod. Ref No.: SDG No.: 0807064 ------- ------- -----------
:vlatrix Spike - EPA Sample No. :yWAE-SB20-0810 

SPIKE SAMPLE MS QC 
COMPOUND ADDED CONCENTRATION CONCENTRATION MS %REC # LIMITS 

~ .... - ~ ... ~.~ ... .,.."" ......... "--.. . ...,, 
~ ................ ~- (ug/kq) (ug/kg) (ug/kg) /~---'~ REC. 

r'" 
Acenaphthene ~" 15 0.0 6.9 1/ 45 * . ''\6-118 

Pentachlorophenol ) 15 0.0 0.0 I'-.. 0 :.lA-I03 ( 
" 

t-. 
15 0.0 B.O 

..... 
52 26-127 1--.E.:yHm~ 

( 
SPIKE MSD QC LIMITS 

COMPOUND ADDED CONCENTRATION MSD %REC it %RPD # 
" ........ ,..... '., ..... " ... ~ ... (ug/kg} (ug/kg) RPD REC. 

Acenaphthene .... "' ...... , 15 5.8 /'" 39 *'" t\", ..... 0-31 46-118 

Pentachlorophenol ) 15 0.0 ~ 0 // tJ999.9* f)-50 9-103 
~. 15 6.5 43 -~. I" 2fj" 0-31 26 127 ~:L<::;ll'" 

# Column to be used to flag recovery and RPD values with an asterisk 
* Values outside of QC limits 

RPD: 0 out of 3 cutside limits - -
Spike Recovery: ! out of ~ outside limits 

COMMENTS: 

AMENDt:D 
DATA~ 
SOM01.2 (8/2007) 



IF - FORM I SV-SIM EPA SAMPLE NO. 
SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

SBLKKS 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807064 Mod. Ref No.: SDG No.: Q807064 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 8072807-BLK2 

Sample wt/vol: 30.0 (g/mL) g Lab File 10: 8072807-BLKA64.d 

Extraction: (Type) SONC 

% Moisture: Decanted: (Y/N) Date Received: 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/29/2008 

Injection Volume: L 0 (uL) GPC Factor: 2.0 Date Analyzed: 08/04/2008 

GPC Cleanup: (YIN) Y pH: Dilution Factor: 1.0 
-----

..... -'--'.~.-.-.~ CONCENTRATION UNITS .. :_ ... , . ,-,_. ,. . "~, 

CAS NO. ~ecrND " (ug/L or ~9/k9 Q 
---.. -

'i 
91-20-3 / Naphthalene ./ ". 1.2 J 

91 57 6 \. 2 Methylnap~ene "'-._1 ::l ""- .--' Tl 

208 96 8 :Rcenapnt.hYlene 3.3 U 

83-32-9 Acenaphthene 3.3 U 

86-73-7 Fluorene 3.3 U 

87-86-5 Pentachlorophenol 6.7 U 

. 85-01-8 Phenanthrene 3.3 U 

1120-12-7 Anthracene 3.3 U 

206-44-0 Fluoranthene 3.3 U 

129-00-0 Pyrene 3.3 U 

56-55-3 Benzo (a) anthracene 3.3 U 

218-01-9 Chrysene 3.3 U 

205-99-2 Benzo (b) fluoranthene 3.3 U 

207-08-9 Benzo (k) fluoranthene I 3.3 U 
50-32-8 Benzo (al pyrene 3.3 U 

193-39-5 Indeno (l,2,3-cd) pyrene 3.3 U 

53-70-3 Dibenzo (a,h) anthracene 3.3 U 
191-24-2 Banzo (g,h,i) perylene 3.3 U 

SOMOL 2 (8/2007) 
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EIIY 
Data 

TAL 
s, Inc. 

LOW CONCENTRATION SEMIVOLATILE ORGANIC COMPOUNDS 
USEP A Region II - Level IV Review 

Site: Vieques Island, CTO-OO 1 0 SDO #: 0807064 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 22, 2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver 

EDSID Client Sample ID Laboratory Sample ID Matrix 
1 VW AE-SB20-0810 0807064-01 Soil 

1MS VW AE-SB20-081 OMS 0807064-01MS Soil 
IMSD VW AE-SB20-0810MSD 0807064-01 MSD Soil 

The USEPA Region II SOP HW-35, Revision 1, August 2007: USEPA CLP Statement of Work 
for Organic Analysis of Low/Medium Concentration of Semi volatile Organic Compounds 
SOM01.2 Data Validation and professional judgement were used in evaluating the data in this 
summary report. 

Sample Conditions/Problems - The Traffic Reports/Chain-of-Custody Records, Sampling Report 
and/or Laboratory Case Narrative did not indicate any problems with sample receipt, condition of 
samples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were extracted within 14 days for soil samples and analyzed within 
40 days for all samples. 

Surrogates - All samples exhibited acceptable surrogate recoveries. 

MS/MSD - The MSIMSD sample exhibited acceptable %R and RPD values. 

Laboratory Control Sample - The LCS sample exhibited acceptable %R values. 

Method Blank - The method blank was free of contamination. 

Field, Equipment Blank - Field QC results are summarized below. 

1 156 Jamestown Road. Suite A • Williamsburg. Virginia 23185 • Telephone: 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 



Blank ID Compound Conc. Qualifier Affected Samples 
ug/L 

VW AE-EBO 1-071808 Benzaldehyde 1.7 None Sample ND 
Acetophenone 1.5 None Sample ND 

GC/MS Instrument Performance Check - All of the DFTPP tunes in the initial and continuing 
calibrations met the percent relative abundance criteria. 

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Tentatively Identified Compounds (TIC) - TICs were correctly reported and qualified by the 
laboratory . 

Compound Ouantitation and Reported Detection Limits - No discrepancies were identified. 

GC/MS Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF 
values. 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values with the exception of the following. 

CCAL Date Com ound %DIRRF Qualifier 
08/01108 Nitrobenzene 31.4% J/UJ 

Internal Standard (IS) Area Performance - All internal standards met response and retention time 
(R T) criteria. 

Field Duplicates - Field duplicate samples were not included in this data package. 

Environmental Data Services, Inc. 
October 22, 2008 

2 Vieques Island, eTO-OOlO 
SDG #: 0807064 - Semivolatiles 



ANNOTATED FORM Is 



1D - FORM I SV-1 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB20-0810 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807064 Mod. Ref No.: SDG No.: 0807064 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807064-01 

Sample wt/vol: 30.0 (g/mL) g Lab File ID: 0807064-01A60.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 12.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/29/2008 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 Date Analyzed: 08/01/2008 

GPC Cleanup: (Y/N) Y pH: 7.6 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

100-52-7 Benzaldehyde 190 U 
108-95-2 Phenol 39 J 

111-44-4 Bis(2-chloroethyl)ether 190 U 
95-57-8 2-Chlorophenol 190 U 
95-48-7 2-Methylphenol 190 U 
108-60-1 2,2'-Oxybis{1-chloropropane) 190 U 
98-86-2 Acetophenone 90 J 

106-44-5 4-Methylphenol 190 U 
621-64-7 N-Nitroso-di-n-propylamine 190 U 
67-72-1 Hexachloroethane 190 U 
98-95-3 Nitrobenzene 190 y 
78-59-1 Isophorone 190 U 
88-75-5 2-Nitrophenol 190 U 
105-67-9 2,4-Dimethylphenol 190 U 
111-91-1 Bis{2-chloroethoxy)methane 190 U 
120-83-2 2,4-Dichlorophenol 190 U 
91-20-3 Naphthalene 190 .~ 

106-47-8 4-Chloroaniline 190 U 
87-68-3 Hexachlorobutadiene 190 U 
105-60-2 Caprolactam 190 U 
59-50-7 4-Chloro-3-methylphenol 190 U 
91-57-6 2-Methylnaphthalene 190 JJ-

77-47-4 Hexachlorocyclopentadiene 190 U 
88-06-2 2,4,6-Trichlorophenol 190 U 
95-95-4 2, 4, 5-Trichlorophenol 190 U 
92-52-4 1, 1 '-Biphenyl 190 U 
91-58-7 2-Chloronaphthalene 190 U 
88-74-4 2-Nitroaniline 380 U 
131-11-3 Dimethylphthalate 190 U 
606-20-2 2,6-Dinitrotoluene 190 U 
208-96-8 Acenaphthylene 190 . ..JJ-

99-09-2 3-Nitroaniline 380 U 
83-32-9 Acenaphthene 190 . ....Y-

({ R[ 

SOM01.2 (8/2007) 



IE - FORM I SV-2 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

VWAE-SB20-0810 

Lab Name: COMPUCHEM Contract: N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807064 Mod. Ref No.: SDG No.: 0807064 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807064-01 

wt/vol: 30.0 (g/mL) g Lab File ID: 0807064-01A60.d 

Level: (LOW/MED) LOW Extraction: (Type) SONC 

% Moisture: 12.0 Decanted: (Y/N) N Date Received: 07/21/2008 

Concentrated Extract Volume: 500 (uL) Date Extracted: 07/29/2008 

ection Volume: 2.0 (uL) GPC Factor: 2.0 Date 08/01/2008 

GPC Cleanup: (Y/N) Y pH: 7.6 Dilution Factor: 1.0 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

51-28-5 2,4 "D. litL J.. 
,] 380 U 

100-02-7 4-Nitrophenol 380 U 
132-64-9 Dibenzofuran 190 U 
121-14-2 2,4-Dinitrotoluene 190 U 
84-66-2 Diethylphthalate 190 U 
86-73-7 Fluorene 190 jf 
7005-72-3 4-Chlorophenyl-phenylether 190 U 
100-01-6 4-Nitroaniline 380 
534-52-1 4,6-Dinitro-2-methylphenol 380 U 
86-30-6 N-Nitrosodiphenylamine (1) 190 U 
95-94-3 1,2, 4, 5-Tetrachlorobenzene 190 U 

• 101-55-3 4-Bromophenyl-phenylether 190 U 
i 118-74-1 Hexachlorobenzene 190 U 

1912-24-9 Atrazine 190 U 
, 87-86-5 Pentachlorophenol 380 U 

85-01-8 Phenanthrene 190 fl 
120-12-7 Anthracene 190 J.Y 
86-74-8 Carbazole 190 U 
84-74-2 Di-n-butylphthalate 190 U 
206-44-0 Fluoranthene 190 ~ 
129-00-0 Pyrene 190 9' 
85-68-7 Butylh :y.l :rhth.:=! 1 i9.ti 190 'u 
91-94-1 3,3'-Dichlorobenzidine 190 U 
56-55-3 Benzo (a) anthracene 190 r 
218-01-9 Chrysene 190 JY 

81-7 Bis(2-ethylhexyl)phthalate 190 U 
84-0 Di-n-octylphthalate 190 U 

205-99-2 Benzo (b) fluoranthene 190 jY 
207-08-9 Benzo (k) fluoranthene 190 y 
50-32-8 Benzo (a) pyrene 190 )I 
193-39-5 Indeno (1,2,3-cd) pyrene 190 JJ' 
53-70-3 Dibenzo (a,h) anthracene 190 IV 
191-24-2 Benzo (g,h,i) peryll 190 X 
58-90-2 2,3, 4, 6-Tetrachlorophenol 190 U 

lCannot be separated from 

SOM01.2 (8/2007) 
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Lab Name: 

1K FORM I SV-TIC 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB20-0810 

N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807064 Mod. Ref No.: SDG No.: 0807064 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 30.0 (g/mL) g 

Level: (TRACE or LOW/MED) LOW 

% Moisture: 12.0 Decanted: (Y/N) N 

Concentrated Extract Volume: 500 (uL) 

Injection Volume: 2.0 (uL) GPC Factor: 2.0 

GPC Cleanup: (Y/N) Y pH: 7.6 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg 

CAS NUMBER COMPOUND NAME 

01 
02 

03 
04 

05 
06 
07 

08 

09 
10 
11 
12 
13 
14 
15 
16 
17 

18 
19 
20 
21 
22 

23 
24 
25 

26 
27 

28 
29 
30 

UNKNOWN 
UNKNOWN 

E96679.62 Total Alkanes 
2EPA-designated Registry Number. 

Lab ID: 0807064-01 

Lab File ID: 0807064-01A60.d 

Extraction: (Type) SONe 

Date Received: 07/21/2008 

Date Extracted: 07/29/2008 

Date Analyzed: 08/01/2008 

Dilution Factor: 1.0 

RT ~C. Q 

97 J 

41. 46 330 J 

, 

N/A 970 

SOM01.2 (8/2007) 
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INTRODUCTION 

Scope and Applicability 

This SOP led guidance in evaluating laboratory 
data generated according to the method in the "USEPA Contract 
Laboratory Program Statement of Work for Organics Analysis Mult 
Media, Multi-Concentration, SOMOl.l, May 2005". The validation 
procedures and actions discussed in this document are based on 
the requirements set forth in the "USEPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic 
Methods Data Review, January 2005". This document attempts to 
cover technical problems specific to low/Medium concentration of 
semivolatile compounds. Situations may arise where data 
limitations must be assessed based on the reviewer's own 
professional judgement. 

In addition to technical requirements, contractual requirements 
may also be covered in this document. While it is important that 
instances of contract non-compliance be addressed in the Data 
Assessment, the technical are always used to qualify the 
analytical data. 

Summary 

To ensure a thorough evaluation of each result in a data 
case, the reviewer must complete the checklist within this SOP, 
answering specific questions while performing the prescribed 
"ACTIONS" in each section. (or flags) are applied to 
questionable or unusable results as instructed. The data 
qualifiers discussed in this document are as follows: 

Data Qualifiers 

U 

J 

N 

JN 

The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit. 

The ahalyte was positively identified; the associated 
numerical value the approximate concentration of the 
analyte in the sample. 

The analysis indicates presence of an analyte for 
which there is presumptive evidence to make a 
"tentative identi " 

The analysis indicates the presence of an analyte that 
has been " ified" and the associated 
numerical value approximate 
concentration. 

1 



UJ 

R 

The analyte was not detected above the reported sample 
quantitation limit. However, the reported quantitation 
limit approximate and mayor may not represent the 
actual limit of quantitation necessary to accurately 
and precisely measure the analyte in the sample. 

The sample results are ected due to serious 
deficiencies in the ability to analyze the sample and 
meet quality control criteria. The presence or absence 
of the analyte cannot be verified. 

Lab Qualifiers: 

D 

B 

E 

P 

The positive value is the result of an analysis at a 
secondary dilution factor. 

The analyte is present in the associated method blank 
as well as in the sample. This qualifier has a 
different meaning when validating inorganic data. 

The concentration of this analyte exceeds the 
calibration range of the instrument. 

Pesticide/Aroclor target analytes when the % Difference 
between the analyte concentrations obtained from the 
two dissimilar GC columns is greater than 25%. 

The reviewer must prepare a detailed data assessment to be 
submitted along with the completed SOP checklist. The Data 
Assessment must list all data qualifications, reasons for 
qualifications, instances missing data and contract non-
compliance. 

Reviewer Qualifications: 

Data reviewers must possess a working knowledge of the USEPA 
Statement of Work SOMOl.2 and National Functional Guidelines 
mentioned above. 

2 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

PACKAGE COMPLETENESS AND DELIVERABLES 

CASE NUMBER:--l.,f\.\Lf-Il/A:"-4-_____ LAB: C!}JVlpuChuv1. CcuvJ tJC 

SITE NAME: VI' e 1,/lS Is !lAn J, PiZ SDG No (s) . : 0 ~OlQ ~~ 

1.0 Chain of Custody and Sampling Trip Reports 

1.1 Are the Traffic Reports/Chain-of-Custody Records 
present for all samples? 

ACTION: If no, contact RSCC, or the Tapa to obtain 
replacement of missing or illegible copies 
from the lab. 

1.2 Is the Sampling Trip Report present 
samples? 

all 

ACTION: If no, contact either RSCC or ask the TOPO to 
obtain the necessary information from the prime 
contractor. 

2.0 Data Completeness and Deliverables 

2.1 Have any missing deliverables been received 
and added to the data package? 

~--

-~-
ACTION: Contact the TOPO to obtain an explanation or 

resubmittal of any missing deliverables from the lab. 
If lab cannot provide them, note the effect on the 

2.2 

review of the data package in Contract 
Problems/Non-compliance section the Data 
Assessment. 

Was CLASS CCS checklist included with the 
package? 

3 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

2.3 Are there any discrepancies between the Traffic 
Reports/Chain-of-Custody Records, Sampling Trip 
Report and Sample Tags? 

YES NO N/A 

ACTION: If yes, contact the Tapa to obtain an explanation or 
resubmittal of any missing deliverables from the 
laboratory. 

3.0 Cover Letter 9DG Narrative 

3.1 

3.2 

3.3 

3.5 

3.6 

ACTION: 

Is the SDG Narrative or Cover Letter Present? 

Are case number, SDG number and contract number 
contained in the SDG Narrative or cover letter 
(see SOW, Exhibit B, section 2.5.1)? 
EPA sample numbers in the SDG, detailed 
documentation of any quality control, sample, 
shipment, and/or analytical problems encountered 
in processing the samples? Corrective action 
taken? 

Does the Narrative contain the following 
information SOM01.1, page B-12, section 2.5.1)? 
column used, storage of samples, case#, SDG#, 
analytical problems, and discrepancies between 
field and lab weights. 

Did the contractor record the temperature of the 
cooler on the Form DC-1, Item 9 - Cooler 
Temperature, and in the SDG Narrative? 

Does the Case Narrative contain the "verbatim" 
statement (page B-12, section 2.5.1 of the SaM)? 
If "No", to any question in this section, 
contact the Tapa to obtain necessary 
resubmittals. If unavailable, document 
under the Contract Problems/ 
Non-Compliance section of the Data Assessment. 

4 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

4.0 Data Validation Checklist 

4.1 Check the package for the following (see SOM reporting 
requirements, section 2.1, page B-I0): 

a. Is the package paginated in ascending order 
starting from the SDG narrative? 

b. Are all forms and copies legible? 

c. Assembled in the order set forth in the SOW? 

d. Semivolatiles Data present? 

PART A: Low/Medium Semivolatile Analyses 

1.0 Sample Conditions/Problems 

1.1 Do the Traffic Reports/Chain-of-Custody Records, 
Sampling Trip Report or Lab Narrative indicate 
any problems with sample receipt, condition of 
samples, analytical problems or special 
circumstances affecting the quality of the data? 

ACTION: If samples were not iced or the ice was melted upon 
arrival at the laboratory and the temperature of the 
cooler was > 100 C, then flag all positive results 
with a "J" and all non-detects "UJ". 

2.0 Holding T~es 

2.1 Have any SVOA technical holding times, determined 
from date of collection to date of analysis, been 
exceeded? 

2.2 Preservation: Aqueous and Non-aqueous samples must 
be cooled at 4°C ± 2°C. 

5 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

Action: Qualify sample results according to the following table. 

Holding Time Actions for Low/Medium Semivolatile Analyses 

Action 

Matrix Preserved Criteria Detected Non-Detected 
Associated Associated 

Compounds Compounds 

No ~ 7 days (extraction) J* UJ* 
< 40 days (analysis) 

Aqueous 
No > 7 days (extraction) J UJ 

> 40 days (analysis) 

Yes ~ 7 days (extraction) No qualification 

~ 40 days (analysis) 

Yes > 7 days (extraction) J UJ 
> 40 days (analysis) 

Yes/No Grossly Exceeded J R 

No ~ 14 days (extraction) J* UJ* 

~ 40 days (analysis) 

Non-aqueous 
No > 14 days (extraction) J UJ 

> 40 days (analysis) 

Yes ~ 14 days (extraction) No qualification 

~ 40 days (analysis) 

Yes > 14 days (extraction) J UJ 
> 40 days (analysis) 

Yes/No Grossly Exceeded J R 

* Only if cooler temperature exceeds 100 C (see ACTION in Section 1.1 
above). No action required if temperature < 10° C. 

3.0 Deuterated Monitoring Compound (DMC) Recove~ (Form II) 

3.1 Are the Semivolatile DMC Recovery Summaries 
(Form II) present? 

6 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

NO N/A 

ACTION: Contact the TOPO to obtain an explanation/resubmittal 
from the lab. If missing deliverables are 
unavailable, document the effect in the Data 
Assessment. 

3.2 Were outliers marked correctly with an asterisk? 

ACTION: Circle all outliers in 

3.3 Were more than four of the sixteen (16) 
Deuterated Monitoring Compounds (DMC's) 
recoveries outside their corresponding limits? 

If yes, were samples re-analyzed? Ll 

Were method blanks re-analyzed? Ll 

Note: Up to four (4) DMCs per sample may fail % recovery but all 
% recoveries must be > zero. 

ACTION: If any DMC is outside the required limits, qualify 
their associated target compounds (See Table below) 
as follows: 

SEMIVOLATILE DMe AND THEIR ASSOCIATED TARGET COMPOUNDS 

Phenol-d5 2-Chlorophenol-d4 2-Nitrophenol-d4 

Benzaldehyde 2-Chlorophenol Isophorone 
Phenol 2-nitrophenol 

Bis(2- 4-Methylphenol-d8 4-Chloroaniline-d4 
Chloroethyl)ether-d8 2-Methylphenol 4-Chloroaniline 

bis(2-Chloroethyl)ether 4-Methylphenol Hexachloro 
2,2'oxybis(1- 2,4 Dimethylphenol cyclopentadiene 

Chloropropane 3,3'Dichlorobenzidine 
bis(2-
Chloroethoxy) methane 

7 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

Nitrobenzene-d8 2,4-DichloroRhenol-d3 DimethylBhthalate-d6 
Acetophenone 2,4-Dichlorophenol Caprolactam 
N-Nitro-di-n- Hexaclorobutadiene I, I '-Biphenyl 

propylamine 4-Chloro-3-methylphenol Dimethylphthalate 
Hexachloroethane 2,4,6-Trichlorophenol Diethylphthalate 
Nitrobenzene 2, 4, 5-Trichlorophenol Di-n-butylphthalate 
2,6-Dinitrotoluene 1,2,4,5-Tetrachloro- Butylbenzylphthalate 
2,4-Dinitrotoluene benzene bis(2-Ethylhexyl)-
N-Nitrodiphenylamine Pentachlorophenol phthalate 

2,3,4,6-Tetrachloro- Di-n-octylphthalate 
phenol 

Fluorene-dlO Anthracene-dlO Pyrene-dlO 
Dibenzofuran Hexachlorobenzene Fluoranthene 
Fluorene Atrazine Pyrene 
4-Chlorophenyl- Phenanthrene Benzo (a) anthracene 

phenylether Anthracene Chrysene 
4-Bromophenyl-

phenylether 
Carbazole 

AcenaBhthylene-d8 4-NitroBhenol-d4 Benzo{a}RYrene-d12 
Benzo(b)flurOanthene 

Naphthalene 2-Nitroaniline Benzo(k)fluroanthene 
2-Methylphthalene 3-Nitroaniline Benzo(a)pyrene 
2-Chlorophthalene 2,4-Dinitrophenol Indeno(I,2,3-cd)pyrene 
Acenapthylene 4-Nitrophenol Dibenzo(a,h)anthracene 
Acenaphthene 4-Nitroaniline Benzo(g,h,i)pertlene 

4,6-Dinitro-2-
methylRhenol-d2 

4,6-Dinitro-2-
methylphenol 

Semivolatile Deuterated Monitoring ComBound Recovery Limits for Selective 
Ion Monitoring (SIM} and the Associated Target ComRounds 

Fluoranthene-dlO (DMC) 2-Methylnaphthalene-dlO (DMC) 

Fluoranthene Naphthalene 

8 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

NO N/A 

2-Methylnaphthalene 

Benzo(a)anthracene Acenaphthylene 

Chrysene Acenaphthene 

Benzo(b)fluoranthene Fluorene 

Benzo(k)fluoranthene Pentachlorophenol 

Benzo(a)pyrene Phenanthrene 

Indeno(1,2,3-cd)pyrene Anthracene 

Bibenzo(a,h)anthracene 

Benzo(g,h,i)perylene 

SEMIVOLATILE DEUTERATED MONITORING COMPOUND RECOVERY LIMITS 

DMC Recovery Limits (%) Recovery Limits (%) 
for Water Samples for Soil samples 

Phenol-d5 39 - 106 17 - 103 

(2-chloroethyl) ether-d8 40 - 105 12 - 9 

2-Chlorophenol-d4 41 - 106 13 101 

4-Methylphenol-d8 25 - 111 8 - 100 

Nitrobenzene-d5 43 - 108 16 - 103 

2-Nitrophenol-d4 40 - 108 16 - 104 

2,4-Dichlorophenol-d3 37 105 23 - 104 

4-Chloroaniline-d4 1 - 145 1 - 145 

Dimethylphthalate-d6 47 - 114 43 - 111 

Acenaphthalate-d8 ~"41 - 107 20 97 

4-Nitrophenol-d4 33 - 116 16 - 166 

Fluorene-dl0 42 - 111 40 - 108 

4, ro-2-methylphenol-d2 22 - 104 1 - 121 

9 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

Anthracene-d10 44 - 110 22 - 98 

Pyrene-d10 52 - 119 51 - 120 

Benzo(a)pyrene-d12 32 - 121 43 - III 

Fluoranthene-d10 (SIM) 5- - 150 50 - 150 

2-Methylnaphthalene-dlO (8IM) 50 - 150 50 - 150 

Deuterated Monitoring Compound Recovery Action for Semivolatiles 

Action 

Criteria Detected Non-Detected 
Associated Associated 

Compounds Compounds 

%R > Upper Acceptance J No qualification 

%R < Lower acceptance Limit J UJ 

Lower Acceptance ~ %R ~ Upper Acceptance Limit No qualification 

NOTE: 

NOTE: 

Use the above table to qualify 8VOA data including 8IM analysis. 

As per SOM, any sample which has more than 4 DMC's outside 
the limits, it must be reanalyzed (SOM sec. 11.4.3.1 
pg. D-49/Low Medium SVOA) . 

Blank analysis have DMCs out of specification: Basic concern 
is whether the blank problems represent an isolated problem 
with the blank alone or whether there is a fundamental problem 
with the analytical process. For example, if one or more 
samples in the batch show acceptable DMC recoveries, the 
reviewer may choose to consider the blank problem to be an 
isolated occurrence. 

ACTION: Note in the Data Assessment under Contract Problems/ 
Non-Compliance if the Lab did not perform reanalysis 
and reviewer's judgment regarding blank problem. 

10 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

3.4 Are any transcription/calculation errors 
between raw data and form II? 

ACTION: If errors exist, ask the TOPO to obtain an 

Note: 

explanation/resubmittal from the lab, make any 
neces corrections and note errors in the data 
assessment. 
DMC recovery limits criteria and qualification apply to 
samples diluted 5X and . For samples diluted greater than 
5X, recovery criteria does not apply Because it is assumed DMC 
is diluted below the quantitation range. 

4.0 Matrix Spike/Matrix Spike Duplicate Recovery (Form III) 
Note: Data for MS/MSD will not be present unless requested. 

4.1 

4.2 

Are the MS/MSD Recovery Forms (Form III 
BNA) present? 

Was the MS/MSD analyzed at the required 
frequency (once per SDG, or every 20 samples, 
whichever is more frequent)? 

d_ 

ACTION: If any MS/MSD data are missing, take action as 
specified in section 3.1 above. 

ACTION: No action is taken on MS/MSD data alone. ~owever, 

using professional judgement, the validator may 
use the MS and MSD results in conjunction with other 
QC criteria and determine the need for some qualification 
of the data. If Any MS/MSD % recovery or RPD is out of 
specification, qualify data to include consideration 
the existence of interference in the raw data. Consideration 
include, but not limited to the following "Action": 

Matrix Spike/Matrix Spike Duplicate Action for Semivolatiles 

Action 

Criteria Detected Non-detected 
Spike Compounds Spike Compounds 

11 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

%R or RPD > Upper Acceptance Limit J No qualification 

%R '< Lower Acceptance Limit J Use Professional Judgment 

Lower Acceptance Limit ~ %R; No qualification required 
RPD ~ Upper Acceptance Limit 

Note: If it can be determined that the results of the MS/MSD affects only 
the sample spiked, limit qualification to only this sample. However, 
use professional judgment when it is determined through the MS/MSD 

results that the laboratory is having systematic problem in the 
analysis of one or more analytes that affect all associated samples. 

5.0 Method Blanks (Form IV) 

5.1 

5.2 

5.3 

5.4 

Is the Semivolatile Method Blank Summary (Form IV 
BNA) present for aqueous and soil samples? 

Frequency of Analysis: For the analysis of SVOA 
TCL compounds, has a method blank been analyzed 
for each SDG or every 20 samples, whichever is 
more frequent? 

Has a SVOA method blank been analyzed after the 
calibration standards. 

No target compound concentration may exceed the 
upper limit of the initial calibration. 
Did the laboratory perform dilution on compounds 
exceedin9 the initial calibration upper limit. 

ACTION: If any method blank data is missing or dilution was 
not done, notify the TOPO to obtain resubmittals or an 
explanation from the lab. If method blank data are 
unavailable, the reviewer may use professional 
judgement, or substitute field blank or trip blank 
data for missing method blank data. 

5.5 Chromatography: Review the blank raw data 
chromatogram (RICs), quant. Reports or data 
system printout and spectra. Is the 

12 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

chromatographic performance (baseline 
acceptable for each instrument? 

ACTION: Use professional judgement to determine 
the effect on the data. 

YES NO 'N/A 

lity) 

5.6 The validator should verify that the correct 
identification scheme for EPA blanks was used. (See SOM 
page B-39, section 3.3.7.3 for more information.) 

Was the correct identification scheme used 
all SVOA blanks? 

ACTION: Contact the TOPO to obtain corrections from the lab, 
or make the neces corrections. Document in the 
"Contract Problems/Non-Compliance section of the Data 
Assessment all corrections made by the validator. 

5.8 Are all detected hits target compounds in 
method, and field blanks ss than the CRQL? 

==~~~=: Bis(2-ethylhexyl)phthalate must be less than 
5X times their respective CRQLs listed in the method. 

ACTION: If no, an explanation and laboratory's corrective 
actions must be addressed in the case narrative. If 
the narrative contains no explanation, then make a 
note in the Contract Problems/Non-Compliance section 
of the Data Assessment. 

6.0 Contamination 

NOTE: "Water blanks", "drill blanks", and distilled water 
blanks" are validated' ke any other sample, and are 
used to qualify data. Do not confuse them with the other 
QC blanks discussed below. 

Note: These limits ?re not advisory. 

6.1 Do any method blanks contain positive SVOA 
results (TeL and/or TICs)? 

13 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO NIA 

6.2 Do any field/rinse blanks have positive SVOA 
results (including TICs)? 

j 

NOTE: All field blank results associated with a particular group 
of samples (may exceed one per case) must be used to 
qualify data. Blanks may not be qualified because of 
contamination in another blank. Field blanks must be 
qualified for system monitoring compound, instrument 
performance criteria, spectral or calibration QC problems. 

ACTION: Follow the directions in the table below to qualify 
TCL results due to contamination. Use the largest 
value from all the associated blanks. If any blanks 
are grossly contaminated (i.e.,saturated peaks by 
GC/MS) all associated sample data should be qualified 
unusable (R). 

Blank Action for Semivolatile Analyses 

Blank Blank Result Sample Result Action for Samples 
Type 

Detects Not detected No qualification required 

< CRQL * < CRQL * Report CRQL value with a U 

> CRQL, * No qualification required 

= CRQL * < CRQL * Report CRQL value with a U 

Method, 2: CRQL * No qualification required 

Field 

< CRQL * Report CRQL value with a U 

> CRQL * ~ CRQL* and < blank Report concentration of 
contamination sample with a U 

~ CRQL* and ~ blank No qualification required 
contamination 

( 

Gross Detects Qualify results as 
contamination unusable R 

TIC: aqueous < 5x blank R 

14 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO NIA 

ITIC: non-aqueous 1< 5x blank value R 

* 5x the CRQL for bis(2-ethylhexyl)Phthalate 

NOTE: Analytes qualified "U" for blank contamination are treated 
as "hits" when qualifying for calibration criteria. 

Note: When applied as described in the table above, the contaminant 
concentration in the blank are multiplied by the sample dilution 
factor. 

6.3 Are there field/rinse/equipment blanks associated 
with every sample? 

I 
ill 

ACTION: Note in data assessment that there is no associated 
field/rinse/equipment blank. 

Exception: samples taken from a drinking water tap do 
not have associated field blanks. 

7.0 GC/MS Instrument Performance Check (Form V) 

7.1 

7.2 

7.3 

Are the GC/MS Instrument Performance Check Forms 
(Form V) present for decafluorotriphenylphosphine 
(DFTPP)? 

Are the enhanced bar graph spectrum and 
mass/charge (m/z) listing for the DFTPP provided 
for each twelve hour shift? 

Did the 12-hour clock begin with either the 
injection of DFTPP, or in cases where a closing 
continuing calibration (CCV) was used as an 
opening CCV? 

Listed below are some, but not necessarily all, examples of acceptable 
analytical sequences incorporating the use of the opening/closing CCV. 
Use these examples as a guide for possible analytical sequences that 
can be expected. 

15 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

Conditions for When 
Example Sequence is 
Appropriate: 

If time remains on the 12 
hour clock after initial 
calibration sequence 

If time remains on the 12 
hour clock after initial 
calibration sequence 

If more than 12 hrs have 
elapsed since the most 
recent initial calibra
tion or closing CCV. 

OR 

If the most recent 
closing CCV was not or 
could not be used as an 
opening CCV. 

Acceptable Criteria 
That Must be Met: 

• DFTPP tunes meet instrument 
performance criteria. 

• The five initial calibration 

standards meet initial 

calibration criteria. 

• CCV A meets both opening 

and closing CCV criteria 

• CCV B meets closing CCV 
criteria. 

• DFTPP tunes meet instrument 
performance criteria. 

• The five initial calibration 

standards meet initial 
calibration criteria. 

• CCV A meets closing CCV 
criteria (but does not meet 
opening CCV criteria). 

• CCV B meets opening CCV 
criteria. 

• CCV C meets closing CCV 
Criteria. 

• DFTPP tunes meet instrument 
performance criteria. 

• CCV A meets opening ccv 
criteria. 

• CCV B meets both opening and 
closina CCV criteria. 

.J 

• CCV C meets both opening and 
closing CCV criteria. 

16 

YES NO N/A 

Notes: 

The requirement of starting 
the new 12-hr clock for 
Analytical Sequence 2 with a 
new DFTPP tune is waived if 
CCV A meets opening CCV 
criteria. If CCV B meets 
opening CCV criteria, a 
method blank and subsequent 
samples may be analyzed 
immediately after CCV B. 

CCV A does not meet opening 
criteria, therefore a new 
DFTPP tune must be 
performed, immediately 
followed by CCV B before a 
method blank and any 
may be analyzed. 
In this case, the new 12 hr 
clock and Analytical 
Sequence 2 begins with the 
injection of the new DFTPP 
tune. 

The requirement of starting 
the new 12 hour clock for 
Analytical Sequence 2 with a 
new DFTPP tune is waived if 
CCV B meets opening CCV 
criteria. If CCV C meets 
opening CCV criteria, a 
method blank and subsequent 
samples may be analyzed 
immediately after CCV B. 



STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

YES NO N/A 

If more than 12 hrs have • DFTPP tunes meet instrument 
performance criteria. 

CCV B does not meet 
since the most 

recent initial calibra
tion or closing CCV 

• CCV A meets opening ccv 
criteria. 

CCV criteria, therefore a 
new DFTPP tune must be 
performed, immediately followed 
by CCV B before a method blank 
and any samples may be 
analyzed. In this case, the new OR • CCV B meets CCV 

12 hr clock and 
If the most recent 
closing CCV was not or 
could not be used as an 
opening CCV 

criteria (but does not meet 
opening CCV criteria) . 

• CCV C meets opening ccv 
Criteria. 

• CCV D meets both opening and 
closing CCV criteria. 

Sequence 2 begins with the 
injection of the new DFTPP 
tune. 
The requirement of the 
new 12 hr clock for Analytical 
Sequence 3 with a new DFTPP 
tune is waived if CCV D meets 
opening CCV criteria. If CCV D 
meets opening criteria, a 
method blank and subsequent 
samples may be after 
CCV B. 

7.4 Have the ion abundances been normalized to m/z 198? 

NOTE: All ion abundance ratios must be normalized to m/z 198, the nominal 
base peak, even though the ion abundance of m/z 442 may be up to 100% 
that of m/z 198. 

ACTION: If mass assignment is in error, 
unusable (R). 

all associated data as 

7.5 Have the ion abundance criteria been met for each 
instrument used? 

ACTION: If ion abundance criteria are not met, professional 
Judgement to determine to what extent the data may be utilized. 

NOTE: Guidelines to aid in the application of professional judgment in 
evaluating ion abundance criteria are discussed below: 

a. Some of the most critical factors in the DFTPP criteria are the non-instrument 
specific requirements that are also not unduly affected by the location of the 

on the chromatographic The m/z ratios for 198/199 and 442/443 
are critical. These ratios are based on the natural abundance of carbon 12 and 
carbon 13 and should always be met. the relative abundance of m/z 
68, 70, 197, and 441 indicate the condition of the instrument and the 
suitability of the resolution adjustment. Note that all of the foregoing 
abundance relate to adjacent ions; relatively insensitive to 
differences in instrument design and of the spectrum on the chromato-

profile. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

NO N/A 

b. For the ions at m/z 51, 127, and 275, the relative abundance is not as 
critical. For instance, if m/z 275 has 80.0% relative abundance (criteria 
10.0-60.0%) and other criteria are met, the deficiency is minor. 

c. The relative abundance of m/z 365 is an indicator of suitable instrument zero 
adjustment. If relative abundance for m/z 365 is zero, minimum detection limits 
may be affected. On the other hand, if m/z 365 is present, but < 0.75% minimum 
abundance criteria, the deficiency is not as serious. 

7.6 Are there any transcription/calculation errors between 
mass lists and Form Vs? (Check at least two values but if 
errors are found, check more.) 

7.7 Is the number of significant figures for the reported 

ACTION: 

7.8 

ACTION: 

relative abundances consistent with the number in 
the ion abundance criteria column on Form V ? 

If large errors exist, take action as specified in section 3.1 
above. 

Is the spectrum of the mass calibration compound 
acceptable? 

Use professional judgement to determine whether associated data 
should be accepted, qualified, or rejected. 

J 

Note: The requirement to analyze the instrument performance check solution is 
optional when analysis of Polynuclear Hydrocarbon (PAHs)/pentachlorophenol is 

to be performed by the Selected Ion Monitoring (SIM) technique. 

B.O Target Compound List (TCL) Analytes (Form I) 

8.1 Are the Organic Analysis Data Sheets (Form I) present with required 
header information on each page, for each of the following: 

a. Samples and/or fractions as appropriate? 

b. Regional Control/MS/MSD samples? 

c. Blanks (method, field, etc)? 

8.2 Are the SVOA Reconstructed Ion Chromatograms, the mass spectra for 
the identified compounds, and the data system printouts (Quant 
Reports) included in the sample package for each of the fOllO~9: 

a. Samples and/or fractions as appropriate? ~ 

b. Regional Control/MS/MSD samples? 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

ACTION: 

8.3 

ACTION: 

8.4 

ACTION: 

8.5 

8.6 

8.7 

c. Blanks (method, field, etc)? 

If any data are missing, take action specified in 3.1 above. 

Is chromatographic performance acceptable with to: 

Baseline stability? 

Resolution? 

Peak shape? 

Full-scale graph (attenuation)? 

Other: -------------------------? 

Use professional judgement to determine the acceptability of the 
data. 

Are lab-generated standard mass spectra of the identified 
SVOA compounds present for each sample? 

If any mass are missing, take action as specified in 3.1 
above. If lab does not generate their own standard spectra, 
make note under the "Contract Problems/Non-Compliance" section 
of the Data Assessment. If spectra are unavailable ect "Rff 
the results. 

Is the RRT of each reported compound within ± 0.06 RRT 
units of the standard RRT in the continuing calibration 
verification or initial calibration mid-point standard? 

Are all ions present in the standard mass spectrum at a 
relative intensity than 10% also present in the 

mass spectrum? 

Do sample and standard relative ion intensities agree to 
within ± 20% between standard and sample spect~a? 

ACTION: Use professional judgement to determine acceptability of data. 
If it is determined that incorrect identifications were made, 
all such data should be changed to not detected (U) at the 
calculated detection limit. In order to be positively 
identi the data must comply with the criteria listed in 
sections 8.4-8.7 above. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

ACTION: 

YES NO N/A 

When sample carry-over is suspected, use professional judgment 
to determine if instrument cross-contamination has affected 
positive compound identifications. 

9.0 Tentatively Identified Compounds (TIC) 

9.1 Are all Tentatively Identified Compound Forms (Form I 
SVOA-TIC) present? Do listed TICs include scan number or 
retention time, as well as the estimated "J" and/or "IN" 
qualifier? 

9.2 Are the mass spectra for the tentatively identified compounds and 
associated "best match" spectra included in the sample package for 
each of the following: 

ACTION: 

ACTION: 

9.3 

ACTION: 

9.4 

9.5 

ACTION: 

a. Samples and/or fractions as appropriate? 

b. Blanks? 

If any TIC data are missing, take action specified in 3.1 above. 

Verify "IN" qualifier is present for all chemically named TICs 
having a percent match of greater than or equal 85%. TICs 
labeled "unknown" are qualified with a "J" qualifier. 

Are any target compounds (from any fraction) listed as 
TICs? (Example: 1,2-dimethylbenzene is xylene - a VOA 
target analyte - and should not be reported as a TIC.) 

Flag with "R" only target compound detected in another fraction. 
(except blank contamination - see blank table in sec 6.3 above) 

Are major ions present in the reference mass spectrum with 
a relative intensity greater than 10% also present in the 
sample spectrum? 

Do TICs and "best match" reference spectra relative ion 

intensities agree within ± 20%? 

Use professional judgement to determine the acceptability of TIC 
identifications. If it is determined that an incorrect iden
tification was made, change its identification to "unknown" or 
to some less specific identification (example: "C3 substituted 
benzene") as appropriate. 

Action: When a compound is not found in any blank, but is detected in a sample 
and is a suspected artifact of a common laboratory contaminant, solvent 
preservatives or Aldo condensation, the result should be qualified as 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO N/A 

unusable (R). (i. e., common lab contaminants such as CO2 (m! e 44), 
Siloxanes (m/e 73), diethyl ether, hexane, certain freons and phthalates at 
< 100 ug/L. Aldol condensation products: 4-hydroxy-4-methyl-2-pentanone, 
4-methyl-2-penten-2-one, and 5,5-dimethyl-2(H)-furanone. Solvent 
preservatives cyclohexene, and related by-products: cyclohexanone, 

cyclohexenone, cyclohexanol, cyclohexenol, chlorocyclohexene, and 
chlorocyclohexanol.) . 

10.0 Compound Quantitation and Reported Detection Limits 

10.1 Are there any transcription/calculation errors in Form I 
results? (Check at least two positive values. Verify 
that the correct in~ernal standards, quantitation ions, 
and RRFs were used to calculate Form I results.) 

10.2 'Are the CRQLs adjusted to reflect sample dilutions? 

ACTION: 

ACTION: 

10.3 

If errors are large, take action as specified in section 3.1 
above. 

When a sample is analyzed at more than one dilution, the lowest 
CRQLs are used (unless a QC exceedance dictates the use of the 
higher CRQLs data from the diluted sample). Replace 
concentrations that exceed the calibration range in the original 
analysis by crossing out the "E" and its corresponding value on 
the original Form I and substituting the data from the diluted 
sample. Specify which Form I is to be used, then draw a red "X" 
across the entire page of all Form I's not to be used, including 
any in the data summary package. 

For non-aqueous samples, were the percent moisture < 70%? 

Action: If the % moisture ~ 70.0% and < 90.0%, qualify detects 
as "J" and non-detects as approximated "UJ" If the % 
Moisture ~ 90%, qualify detects as "J" and non-detects as "R"' 

11.0 Standards Data (GC/MS) 

11.1 

ACTION: 

Are the reconstructed ion chromatograms, and data system 
printouts (quant. reports) present for each initial and 
continuing calibration? 

If any calibration standard data are missing, take action 
specified in section 3.1 above. 

12.0 GC/MS Initial Calibration (Form VI) 

12.1 Are the Initial Calibration Forms (Form VI SVOA) present 
and comelete for the semivolatile target compounds (except 
seven listed below) at concentrations of 5, 10, 20, 40, 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

YES NO 

and 80 pg/Q and 4~point calibration at 10, 20, 40, and 80 
ug/L for 2,4-dinitrophenol, pentachlorophenol, 2- ~ 
nitroaniline, 3-nitroaniline, 4-nitroaniline, 4- ~ 

nitrophenol and 4,6-dinitro-2-methylphenol? 

Note: If analysis by Selected Ion Monitoring (SIM) technique is requested for 
PAHs/pentachlorophenols, calibration standards are analyzed at 0.10, 0.20, 
0.40, 0.80 and 1.0 ng/uL for each target compound of interest and the 
associated DMCs. Pentachlorophenol will require only a four-point initial 
calibration at 0.20, 0.40, 0.80 and 1.0 ng/uL. 

ACTION: If any Initial Calibration forms are missing, take action as 
specified in section 3.1 above. 

12.2 Are the relative standard deviation (RSD) stable for 
SVOA's over the concentration range of the calibration 
(i.e., %RSD ~ 20%, and ~ 40% for poor performers (see 
table below)? 

ACTION: Circle all outliers in red. 

N/A 

NOTE: The twenty two (25) poor performers 
listed below. The relative response 
be greater than or equal to 0.010. 
compounds must be ~ 0.050. 

compounds and associated DMCs are 
factor (RRF) for these compounds must 
The RRF for all other BNA target 

Semivolatile Compounds Exhibiting Poor Response 

Semivolatile Compounds 

2,2'-Oxybis(1-chloropropane) Benzaldehyde 

4-Chloroaniline 4-Nitroaniline 

Hexachlorobutadiene 4,6-Dinitro-2-methylphenol 

Hexachlorocyclopentadiene N-Nitrosodiphenylamine 

2-Nitroaniline 3,3'Dichlorobenzidine 

3-Nitroaniline 1, 1 'Biphenyl 

2,4-Dinitrophenol Dimethylphthalate 

4-Nitrophenol / Diethylphthalate 

Acetophenone 1,2,4,5-Tetrachlorobenzene 

Caprolactam Carbazole 
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YES 

Atrazine Butylbenzylphthalate 

Di-n-butylphthalate Di-n-octylphthalate 

Bis-2(ethylhexyl)phthalate 

NOTE: Analytes previously qualified "U" for blank contamination are still 
treated as "hits" when qualifying for initial calibration criteria. 

12.3 Are any RRFs < 0.050 « 0.010 for poor performers)? 

ACTION: 

ACTION: 

Circle all outliers in red. 

Use the following table to qualify for detects and non-detect 
compounds. 

Initial Calibration Actions for Semivolatile Analyses 

Action 

/ 

NO N/A 

~ 

Criteria for Semivolatile Analysis Detected Non-Detected 
Associated Associated 

Compounds Compounds 

RRF < 0.010 (compounds poor response) J R 
RRF < 0.050 (all other compounds) 

RRF .? 0.010 (compounds exhibiting poor response) No qualification 
RRF .? 0.050 ( other target compounds) 

%RSD ~ 40.0% (compounds exhibiting poor response) No qualification 
%RSD ~ 20.0% (all other compounds) 

%RSD > 40.0% (compounds exhibiting poor response) J No qualification 
%RSD > 20.0% (all other target compounds) 

ACTION: Document in the Data Assessment 
that fail %RSD and/or RRF criteria. 

the analytes 

12.4 

ACTION: 

ACTION: 

Are there any transcription/calculation errors in 
the reporting of RRFs, RRFs or %RSD values? (Check at 
least 2 values, but if errors are found, check more.) 

Circle errors in red. 

If errors are large, contact the TOPO to obtain an 
explanation/resubmittal from the lab, document in the Data 
Assessment under Contract Problems/Non-Compliance. 
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YES NO N/A 

13.0 GC/MS Continuing Calibration Verification (CCV) (Form VII) 

13.1 

13.2 

ACTION: 

13.3 

ACTION: 

13.4 

Are the Continuing Calibration Forms (Form VII SVOA) 
present and complete for the semivolatile fraction? 

Did the 12 hour clock begin with either the injection of 
DFTPP or in cases where a closing CCV can be used as an 
opening CCV for each instrument? 

If any forms are missing or no continuing calibration standard 
has been analyzed within twelve hours of every analysis, 
ask the TOPO to obtain explanation/resubmittal from the 
laboratory. If continuing calibration data are unavailable, 
flag all associated sample data as unusable (R). 

Do any semivolatile compounds have a % Difference 
(% D) between the initial RRF and CCV RRF exceeding 
± 40% for the poor performers (see table/page 22) or 
± 25% for the remaining compounds? 

Circle all outliers in red. 

Do any semivolatile compounds have a RRF < 0.05 or < 0.01 
for the poor performers? J 

ACTION: Circle all outliers in red. 

Note: Verify that the CCV was run at the required frequency (an opening and 
closing CCV must be run within 12-hour period) and the CCV was compared to 
the correct initial calibration·. If the mid-point standard from the initial 
calibration is used as an opening CCV, verify that the result (RRF) of the 
mid-point standard was compared to the average RRF from the correct initial 
calibration. 

Note: The closing CCV used to bracket the end of a 12-hour sequence may 
be used as the opening CCV for the new 12-hour analyical sequence, provided 
that all the technical acceptance criteria are met for an opening CCV (see 
table below). If the closing CCV does not meet the technical acceptance 
criteria for an opening CCV, then a DFTPP tune followed by an opening CCV is 
required and the next 12-hour time period begins with the DFTPP tune. 

Action: Use the following table to qualify data based on the technical 
acceptance criteria for the opening CCV and closing CCV. 

Continuing Calibration Verification (CCV) Actions for Low/Medium Semivolatiles Analyses 

Action 
Criteria for Criteria for 

Opening CCV Closing CCV Detected Non-Detected 
Associated Associated 
Compounds Compounds 
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YES NO N/A 

RRF < 0.010 (poor responders) RRF < 0.010 (for all 
RRF < 0.050 (for all other compounds) target compounds) J R 

RRF ~ 0.010 (poor responders) RRF ~ 0.010 (for all 
RRF ~ 0.050 (all other target compounds) target compounds) No Action 

%D > 40.0 or < -40.0 (poor responders) %D > 50.0 or < -50.0 
%D > 25.0 or < -25.0 (all other (for all target J UJ 
volatile target compounds) compounds) 

%D .$. 40.0 or ~ -40.0 (poor responders) %D .$. 50.0 or ~ -50.0 
%D .$. 25.0 or ~ -25.0 (all other (for all target No Action 
target compounds) compounds) 

Opening CCV not performed at required Closing CCV not 
frequency * performed at R 

required frequency * 

* The 12-hour clock begins with either the injection of DFTPP or in cases where a 
closing CCV can be used as an opening CCV, the 12-hour clock begins with the injection 
of the opening CCV. 

ACTION: 

13.5 

Document in the Data Assessment under Contract Problems/Non
Compliance if more than two of the required analytes failed the 
above acceptance criteria. 

Are there any transcription/calculation errors for the 
reporting of RRFs, or %D between initial RRFs and 
continuing RRFs? (Check at least two values but if 
errors are found, check more.) 

ACTION: Circle errors with red pencil. 

ACTION: If errors are large, notify the TOPO to obtain 
explanation/resubmittals from the lab. Document errors in the 
Contract Problems/Non-Compliance section of the Data Assessment. 

Note: All DMCs must meet RRF ~ 0.010. No qualification of the data is necessary 
on the DMCs RRF and %RSD/%Diff data alone. However, use professional 
judgment to evaluate the DMC and %RSD/% Diff data in conjunction with the 
DMC recoveries to determine the need of qualification of the data. 

14.0 Internal Standard (Form VIII) 

14.1 

ACTION: 

14.2 

Were the internal standard area counts for every sample 
and blank within the range of 50.0% and 200.0% of its 
response from the associated 12-hour calibration (opening 
CCV or mid-point initial calibration standard? 

If no, were affected samples reanalyzed? 

1. Circle all outliers with red pencil. 

Are the retention times of the internal standards in 
sample or blanks within ± 30 seconds from the RT of the 
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YES NO NIA 

internal standard in the 12-hour associated calibration J 
standard (opening CCV or mid-point standard from initial 
calibration)? 

Action: Use the following table to qualify the data 

INTERNAL STANDARDS ACTIONS FOR LOW/MEDIUM SEMIVOLATILES 

ACTION 

Criteria Detected 
Associated 

Compounds * 

Non-detected 
Associated 

Compounds * 

Area counts ~ 50% and ~ 200% of I2-hour standard (opening 
CCV or mid-point standard from initial calibration) 

No Action required 

Area counts < 50% of 12-hour standard (opening CCV or 
mid-point standard from initial calibration) 

Area counts > 200% of 12-hour standard 
(Opening CCV or mid-point standard from initial calibration) 

RT difference> 30.0 seconds between samples and 12-hour 
standard (Opening CCV or mid-point standard from initial 
calibration) 

J 

J 

R 

R 

No 
Action 

RT difference ~ 30.0 seconds between samples and 12-hour 
standard (Opening CCV or mid-point standard from initial 
calibrat-ion) 

No Action required 

* For semivolatile compounds associated to each internal standard, see Table 2-
Semivolatile standards corresponding Target and Deuterated Monitoring Compounds for 
Quantitation in SOM01.I, Exhibit D, available at: 

Http://www.epa.gov/superfund/programs/clp/som1.htm 

Examine the chromatographic for that sample to determine if any false 
positives or negatives exist. For shifts of a large magnitude, the reviewer may 
consider partial or total ection of the data for that sample fraction. Detects 
should not need to be qualified as unusable "R" if the mass spectral are met. 

NOTE: Contract Requirements: The SOM (section 11.4.4 page D-50/SVOA 
Low/Medium states that any sample which fails the acceptance criteria 
for internal standard response must be reanalyzed. 

ACTION: Document in the Data Assessment under Contract Problems/Non
Compliance any sample(s) which failed the above IS acceptance 
criteria. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II Date: August 2007 
SOP HW-35/SVOA, Revision 1 Method: CLP/SOW, SOM01.2/Semivolatiles 

15.0 Field Duplicates 

15.1 

ACTION: 

ACTION: 

Were any field duplicates submitted for Low Concentration 
SVOA analysis? 

) J 
~ 

Compare the reported results for field duplicates and calculate 
the relative percent difference. 

Any gross variation between duplicate results must be addressed 
in the reviewer narrative. If large differences exist, contact 
the Tapa to confirm identification of field duplicates with the 
sampler. 
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STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: CLP/SOW, SOM01.2/Semivolatiles 

Definitions 

CCS - contract compliance 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

CLASS Contract Laboratory Analytical Services Support 
CLP - Contract Laboratory Program 
CRQL - Contract Required Quantitation Limit 
DFTPP decafluorotriphenylphosphine 
GC/MS gas chromatography/mass 
kg - kilogram 
119 - microgram 
Q - liter 
mQ - milliliter 
QC - quality control 
RAS Routine Analytical Services 
RIC - reconstructed ion chromatogram 
RPD - relative percent difference 
RRF relative response factor 

average relative response factor (from initial 
calibration) 

RRT - relative retention time 
RSD - relative standard deviation 
RT retention time 
RSCC Regional Sample Control Center 
SDG - delivery group 
SOP - standard operating procedure 
SOW - Statement of Work 
SVOA - semivolatile organic acid 
TCL Compound List 
TCLP Toxicity Characteristics Leachate Procedure 
TIC - tentatively identified compound 
TPO technical project officer 
VTSR validated time of sample 
TOPO - Task Order Project Officer 

28 



STANDARD OPERATING PROCEDURE 

USEPA Region II 
Method: eLP/SOW, SOM01.2/Semivolatiles 

Date: August 2007 
SOP HW-35/SVOA, Revision 1 

References 

1. USEPA Contract Laboratory Program of Work for Organic Analysis Multi-Media, 
Multi-Concentration, SOW/CLPSOM01.1, October 2004 

2. National Functional Guidelines for Superfund Organic Methods Data Review 
January 2005 

29 



CHAIN OF CUSTODY 
(Please refer to Volatile Organic Report for COCs) 



SUPPORT DOCUMENTATION 



Lab Name: 

7E - FORM VII SV-l 
SEMIVOLATILE CONTINUING CALIBRATION DATA 

COMPUCHEM Contract: 

Lab Code: LIBRTY Case No.: 0807064 Mod. Ref No.: 

Instrument 10: 5972hp60 Calibration Date: 

N26470-08-D-1000 

SDG No.: 0807064 --------
08/01/2008 Time: 1306 

Lab File 10: HH080801A60.d Init. Calib. Date(s): 07/19/2008 07/19/2008 

EPA Sample No. (SSTD020##): SST0020CV Init. Calib. Time(s): 1602 2001 

GC Column: RTX-5MS 10: 0.32 (rom) 

COMPOUND RRF RRF020 
MIN 
RRF %0 MAX %0 

Benzaldehyde 1.203 1.404 0.010 16.7 40.0 
Phenol 1.948 2.209 0.800 13.4 25.0 
Bis (2-chloroethyl) ether 1.551 1.659 0.700 7.0 25.0 
2 Chlorophenol 1. 436 1.595 0.800 11.0 
2-Methylphenol 1. 318 1.463 0.700 11.0 25.0 
2, 2 '-Oxybis (l-chloropropane) 3.284 3.933 0.010 19.8 40.0 
Acetophenone 2.037 2.253 0.010 10.6 40.0 
4-Methy1phenol 1.428 1.555 0.600 8.9 25.0 
N-Nitroso-di-n-propylamine 0.968 1.188 0.500 22.8 25.0 

HexachloxoeLhane 0.741 0.836 0.300 12>-a_ 25.0 

N~obenzene ) 0.491 0.645 0.200 1f1.y ~H-1 tfs~horo~ 0.776 0.845 0.400 8.9 

Z=:Nitrophenol 0.228 0.252 0.100 10.3 25.0 
2,4-Dimethylphenol 0.327 0.363 0.200 10.9 25.0 
Bis{2-chloroethoxy)methane 0.517 0.575 0.300 11. 3 25.0 
2,4-Dichlorophenol 0.301 0.320 0.200 6.0 25.0 
Naphthalene 1. 048 1.135 0.700 B.2 25.0 

4.-Chloroaniline 0.320 0.292 0.010 -8.7 40.0 
Hexachlorobutadiene 0.158 0.165 0.010 4.3 40.0 
Caprolactam 0.063 0.069 0.010 9.6 1 40.0 
4-Chloro-3-methylphenol 0.278 0.306 0.200 10.0 25.0 
2-Methylnaphthalene 0.524 0.565 0.400 7.6 25.0 
Hexachlorocyclopentadiene 0.450 0.462 0.010 2.6 40.0 
2,4,6-Trichlorophenol 0.405 0.412 0.200 1.6 25.0 
2,4,5-Trichlorophenol 0.449 0.439 0.200 -2.2 25.0 
I,ll-Biphenyl 1.532 1.631 0.010 6.8 40.0 

i 2-Chloronaphthalene 1.169 1.224 0.800 4.1 25.0 
I 2-Nitroani1ine 0.522 0.580 0.010 11.2 40.0 

Dimethylphthalate 1.504 1.518 0.010 0.9 40.0 

2,6-Dinitrotoluene 0.382 0.401 0.200 4.8 25.0 

Acenaphthylene 2.001 2.117 0.900 5.B 25.0 

3-Nitroaniline 0.343 0.234 0.010 -31. 7 40.0 

Acenaphthene 1.323 1.365 0.900 3.2 25.0 
2,4-Dinitrophenol 0.233 0.216 0.010 -7.3 40.0 

4-Nitrophenol 0.197 0.183 0.010 -7.1 40.0 

Dibenzofuran 1.687 1. 771 O.BOO 5.0 25.0 

SOMOL 2 (8/2007) 
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-tAL 
5, Inc. 

LOW CONCENTRATION VOLATILE ORGANIC COMPOUNDS 
USEP A Region II - Level IV Review 

Site: Vieques Island, CTO-OOIO SDO #: 0807064 

Client: CH2M HILL, Inc., Chantilly, Virginia Date: October 22, 2008 

Laboratory: CompuChem, Cary, North Carolina Reviewer: Nancy Weaver 

EDS ID Client Sample ID Laboratory Sample ID Matrix 
1 VW AE-SB20-0S1 0 0807064-01 Soil 

IMS VW AE-SB20-0S1 OMS 0807064-01 MS Soil 
IMSD [ VW AE-SB20-0SI OMSD 0807064-01MSD Soil 
IRE VW AE-SB20-081 ORE 0807064-0 IRE Soil 

The USEPA Region II SOP HW-33, Revision 1, August 2007: USEPA CLP Statement of Work 
for Organic Analysis of Low/Medium Concentration of Volatile Organic Compounds SOM01.2 
Data Validation and professional judgement were used in evaluating the data in this sun1mary 
report. 

Sample Conditions/Problems - The Traffic Reports/Chain-of-Custody Records, Sampling Report 
and/or Laboratory Case Narrative did not indicate any problems with sample receipt, condition of 
samples, analytical problems or special circumstances affecting the quality of the data. 

Holding Times - All samples were analyzed within 14 days for soil samples. 

~~~::£ - All samples exhibited acceptable surrogate recoveries except the following. 

Sample ID Surrogate %R Qualifier 
I Vinyl chloride-d3 56% JIUJ - All associated compounds 

Chloroethane-d5 57% JIUJ - All associated compounds 
Chloroform-d 55% JIUJ - All associated compounds 

1,2-Dichloroethane-d4 54% JIUJ - All associated compounds 
Benzene-d6 64% JIUJ - All associated compounds 

1,2-Dichloropropane-d6 58% JIUJ - All associated compounds 
Toluene-d8 65% JIUJ - All associated compounds 

trans-l,3-Dichloropropene-d4 60% J/LTJ - All associated compounds 
I,4-Dioxane-d8 44% J IU J - All associated compounds 

1,1,2,2-Tetrachloroethane-d2 55% J/LTJ - All associated compounds 
1,2-Dichlorobenzene-d4 56% JIUJ - All associated compounds 

IRE Vinyl chloride-d3 55% JIUJ - All associated compounds 

1 156 Jamestown Road, Suite A • Williamsburg, Virginia 23185 • Telephone: 757-564-0090 • Fax: 757-564-0086 • www.env-data.com 



Sample ID Surrogate %R Qualifier 
IRE Chloroethane 59% J/LTJ - All associated compounds 

Chloroform-d 60% J/UJ - All associated compounds 
1,2-Dich1oroethane-d4 62% J/UJ - All associated compounds 

Benzene-d6 60% J/UJ - All associated compounds 
1,2-Dichloropropane-d6 59% J/UJ - All associated compounds 

Toluene-d8 72% J/UJ - All associated compounds 
trans-1 ,3 -Dich1oropropene-d4 66% J/LTJ - All associated compounds 

MS/MSD - The MS/MSD sample exhibited acceptable %R and RPD values. 

Laboratory Control Sample - The LCS sample exhibited acceptable %R values. 

Method Blank - The method blanks exhibited the following contamination. 

Blank ID Compound Conc. Qualifier Affected Samples 
ug/L 

VBLKLA Methylene chloride 2.1 LT All samples 
Cyclohexane 0.38 U All samples 

Trip, Field, Equipment Blank - Field QC results are summarized below. 

BlankID Compound Conc. Qualifier Affected Samples 
ug/L 

VW AE-TBO 1-071808 None-ND - - -
VW AE-EBO 1-071808 Acetone 40 None None -All ND 

4-Methyl-2-pentanone 2.8 None None -All ND 

GC/MS Instrument Performance Check - All of the BFB tunes in the initial and continuing 
calibrations met the percent relative abundance criteria. 

Target Compound List (TCL) Analytes - The Form Is were present with the required header 
information. All mass spectral data were included and no discrepancies were identified. 

Tentatively Identified Compounds (TIC) - TICs were not reported for the samples in this data 
package. 

Compound Ouantitation and Reported Detection Limits - No discrepancies were identified. 

Environmental Data Services, Inc. 
October 22, 2008 

2 Vieques Island, eTO-OOIO 
SDG #: 0807064 - Volatiles 



GC/MS Initial Calibration - The initial calibrations exhibited acceptable %RSD and mean RRF 
values. 

GC/MS Continuing Calibration - The continuing calibrations exhibited acceptable %D and RRF 
values. 

Internal Standard (IS) Area Performance - All internal standards met response and retention time 
(RT) criteria. 

Field Duplicates - Field duplicate samples were not included in this data package. 

Environmental Data Services, Inc. 
October 22, 2008 

3 Vieques Island, eTO-OO 10 
SDG #: 0807064 - Volatiles 



ANNOTATED FORM Is 



1A - FORM I VOA-1 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-0810 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807064 Mod. Ref No.: SDG No. : 0807064 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807064-01 

Sample wt/vol: 6.11 (g/mL) g Lab File ID: 0807064-0173.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 12.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: ~L) 
Purge Volume: 10.0 (mL) / 

CAS NO. COMPOUND 
CONCENTRATION U~ 
(ug/L or ug/kg)u ik Q 

75-71-8 Dichlorodifluoromethane 4.6/ jY 

74-87-3 Chloromethane 4ft ~. 

75-01-4 Vinyl chloride /4.6 yI 
74-83-9 Bromomethane / 4.6 jr 
75-00-3 Chloroethane / 4.6 V' 
75-69-4 Trichlorofluoromethane / 4.6 JY 
75-35-4 1,1-Dichloroethene / / 4.6 U 

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroeth~e~ . 4.6 JY" 
67-64-1 Acetone ~/ 9.3 U 

75-15-0 Carbon disulfide 1'\ 
y 4.6 y" 

79-20-9 Methyl acetate \L-/ 4.6 )J' 

75-09-2 Methylene chloride \/ L!. (".....l -4-- ~ 

156-60-5 trans-1,2-Dichloroethene / 
. 

4.6 U 

1634-04-4 Methyl tert-butyl ether / 4.6 ~ 

75-34-3 1,1-Dichloroethane / 4.6 y. 

156-59-2 cis-1,2-Dichloroethen~ 4.6 U 

78-93-3 2-Butanone / 9.3 U 

74-97-5 Bromochloromethan~ 4.6 y 
67-66-3 Chloroform / 4.6 Y' 
71-55-6 1,1,1-Trichl~ethane 4.6 .1tf" 
110-82-7 Cyclohexafi.~ 4.fo .-Q.3±- -JoB-

56-23-5 Carbon t~rachloride 4.6 y/. 

71-43-2 Benzene 4.6 1V 
107-06-2 1,2-Dichloroethane 4.6 1)/-

123-91-1 1,4-Dioxane 93 ~ 
Report 1,4-Dloxane for Low-Medlum VOA analysls only 

1,{:1 SSL
uY 
tAl 
LA1 
(A-:J 
lItJ' V 

l1 J SSL 

l;(~:f ~;; Sl 
lA.:1 ~ 

IA.J:T 'i~ 

SOMOL 2 (8/2007) 



1B - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-0810 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807064 Mod. Ref No.: SDG No.: 0807064 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: 0807064-01 

Sample wt/vol: 6.11 (g/mL) g Lab File ID: 0807064-0173.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 12.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (mrn) Dilution Factor: 1.0 

Soil Extract Volume: Soil Aliquot Volume: __ (UL)~ (uL) 
----------------

(mL) Purge Volume: 10.0 

CAS NO. COMPOUND 

79-01-6 Trichloroethene 

108-87-2 Methylcyclohexane 

78-87-5 1,2-Dichloropropane 

75-27-4 Bromodichloromethane 

10061-01-5 cis-1,3-Dichloropropene 

108-10-1 4-Methyl-2-pentanone 

108-88-3 Toluene 

10061-02-6 trans-1,3-Dichloropropene ~/ 
79-00-5 1,1,2-Trichloroethane 0/7 
127-18-4 Tetrachloroethene ...... V 
591-78-6 2-Hexanone \L-,/ 
124-48-1 Dibromochloromethane '/ 
106-93-4 1,2-Dibromoethane / 
108-90-7 Chlorobenzene / 
100-41-4 Ethylbenzene .f 
95-47-6 o-Xylene I~ 

179601-23-1 m,p-Xylene .1 
100-42-5 Styrene / 
75-25-2 Bromoform // 

98-82-8 I sopropylbenzene / 

79-34-5 1,1,2,2-Tetrach~roethane 
541-73-1 1,3-Dichlorob~zene 
106-46-7 1,4-Dichlor~enzene 
95-50-1 1,2-Dichlo;fobenzene 

96-12-8 1,2-Dibr~o-3-chloropropane 
120-82-1 1,2,4-~ichlorobenzene 
87-61-6 1,2,)f-Trichlorobenzene 

CONCENTRATION U~ 
(ug/L or ug/kg)u 7k 

4.6/ 

V.6 

/4.6 

/ 4.6 

/ 4.6 

/ 9.3 
" 

/ 4.6 

4.6 

4.6 

4.6 

9.3 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

4.6 

Q 

/ 
Jd' 
IY 
jY 

9/" 
u . 

. y 
y;"-

yr" 
~ 
U 

V" 
p-' 
;/ 
;r 
1Y 
{~ 

Y 
)d 

IY 
y 
~ 
r( 
~ 
(\) 

;i 
J6 

u::1 
i;(::1 

lA'1 
1;{.1 

~ 
iA::1 
U"1 

W 
"'-:1 

1 
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Lab Name: 

IJ - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB20-0810 

N26470-08-D-I000 

Lab Code: LIBRTY Case No.: 0807064 Mod. Ref No.: SDG No.: 0807064 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807064-01 

Sample wt/vol: 6.11 (g/mL) g Lab File 10: 0807064-0173.d 
----

Level: (TRACE or LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 12.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 ID: 0.32 (rom) Dilution Factor: 1.0 / 
Soil Extract Volume: (uL) Soil Aliquot Volume: / (uL) 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 1~ (mL) 

01 
02 
03 

04 
05 
06 
07 
08 

09 
10 

11 
12 

13 
14 
15 
16 
17 

18 
19 
20 
21 
22 
23 

24 
25 
26 
27 

28 

29 
30 

! 

I 

CAS NUMBER 

E9667961 

1EPA-desi g nated 

COMPOUND NAME 

UNKNOWN 

/1 

,l 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 
/ 

/ 

Total Alkanes 
"i Number. 

RT EST.~ONC. Q 

6.00 /10 J 

.~/ 
/ 

/ 

/ 
/ 

/ 
Ct /~ 

o k;t7 
-. '(/ 
\J j/ 

\/ 
/l 

.f/ 
/ 

N/A = 

SOM01.2 (8/2007) 
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lA - FORM I VOA-l EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VWAE-SB20-0810RE 

Lab Name: COMPUCHEM Contract: N26470-08-D-IOOO 

Lab Code: LIBRTY Case No.: 0807064 Mod. Ref No.: SDG No.: 0807064 

Matrix: (SOIL/SED/WATER) SOIL Lab ID: 0807064-01REI 

wt/vol: 6.23 (g/mL) g Lab File ID: 0807064-01R273.d 

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 12.0 Date 07/30/2008 

GC Column: SPB-624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Volume: (uL) 

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg)~ Q 

75-71-8 Dichlorodifluoromethane 4.6 $ fA:1 SSL 
74-87-3 Chloromethane 0.47 ~ 

75-01-4 Vinyl chloride 4.6 )f' 
74-83-9 Bromomethane 4.6 .2 
75-00-3 Chloroethane 4.6 Jr' 
75-69-4 Trichlorofluoromethane 4.6 r 

lA3 

1 lt1 
(;(:;1 
u.:t 

! 75-35-4 1,1-Dichloroethene 4.6 U 

• 76-13-1 l,l,2-Trichloro-1,2,2-trifluoroethane 4.6 ;/ IA.:J sSt.-
67-64-1 Acetone 9.1 U 

75-15-0 Carbon disulfide 4.6 9' iIL-:J sSt 
79-20-9 Methyl acetate 4.6 .,2". 

~5 Methylene chloride tJ " 1.J...... . .....,:m-

trans-1,2-Dichloroethene 
-r 

4.6 U 

~ 
Methyl tert-butyl ether 4.6 ,/J 

1,1-Dichloroethane 4.6 }J 

LA? ~~ 
~:~J ~/5 

u:J S~L 

U:1 J 
156-59-2 cis-1,2-Dichloroethene 4.6 U 

78-93-3 2-Butanone 9.1 U 

74-97-5 Bromochloromethane 4.6 j1' 
67-66-3 Chloroform 4.6 Jl 
71-55-6 1,1, I-Trichloroethane 4.6 4' 
110-82-7 Cyclohexane 

r LJ ~ . ..Q... J8 ~ 

~ 
Carbon tetrachloride 

( 

4.6 y-
Benzene 4.6 /f-
l,2-Dichloroethane 4.6 jd 

123-91-1 1,4-Dioxane 91 U 
Report 1,4-Dloxane for Low-Medlum VOA analysls only 

SOM01.2 (8/2007) 



1B - FORM I VOA-2 EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: COMPUCHEM Contract: N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807064 Mod. Ref No.: SDG No.: 0807064 

Matrix: { SOIL Lab Sample 10: 0807064-01RE1 

wt/vol: 6.23 (g/mL) g Lab File ID: 0807064-01R273.d 
----

Level: (TRACE/LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 12.0 Oate Analyzed: 07/30/2008 

GC Column: SPB-624 10: 0.32 (rom) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 10.0 (mL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) 

79-01-6 Trichloroethene 4.6 U:1 SSL 

78-87-

pene 

4.6 (,(-:/ 

J 
4.6 t 4.6 }tf' 

4.6 \,A--::1 
til< 

9.1 

4.6 U:1 L 

4.6 U::f 

J 4.6 Ijl:f 
4.6 IA"J 
9.1 U 

124-48-1 4.6 iltJ $SL 
106-93-4 4.6 iA:::1 ~ 
108-90-7 4.6 

100-41-4 4.6 (A -:r S 5L.-
4.6 

J 
4.6 

j 4.6 

4.6 ()::1 
4.6 lA1 

95-47-6 

179601-23-1 

100-42-5 

75-25-2 

98-82-8 

79-34-5 4.6 u 
4.6 U 

4.6 U 

4.6 U 

4.6 U 

4.6 U 

4.6 U 

SOM01.2 (8/2007) 



Lab Name: 

1J - FORM I VOA-TIC 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

COMPUCHEM Contract: 

EPA SAMPLE NO. 

VWAE-SB20-0810RE 

N26470-08-D-1000 

Lab Code: LIBRTY Case No.: 0807064 Mod. Ref No.: SDG No.: 0807064 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: 0807064-01RE1 

Sample wt/vol: 6.23 (g/mL) g Lab File 10: 0807064-01R273.d 

Level: (TRACE or LOW/MED) LOW Date Received: 07/21/2008 

% Moisture: not dec. 12.0 Date Analyzed: 07/30/2008 

GC Column: SPB-624 10: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: (ug/L or ug/kg) ug/kg Purge Volume: 10.0 (mL) 

01 
02 

03 
04 

05 

06 
07 

08 

09 

10 

11 

12 

13 
14 

15 

16 
17 

18 

19 
20 

21 

22 

23 

24 

25 

26 
27 

28 

29 

30 

CAS NUMBER COMPOUND NAME 

~ 

E9667961 Total Alkanes 
1EPA-designated Registry Number. 

RT EST. CONC. Q 

N/A 

SOM01.2 (8/2007) 
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INTRODUCTION 

Scope and Applicability 

This SOP offers detailed guidance in evaluating laboratory 
data generated according to the method in the "USEPA Contract 
Laboratory Program Statement of Work for Organics Analysis Multi
Media, Multi-Concentration, SOMOI.I, May 2005". The validation 
procedures and actions discussed in this document are based on 
the requirements set forth in the "USEPA Contract Laboratory 
Program National Functional Guidelines for Superfund Organic 
Methods Data Review, January 2005". This document attempts to 
cover technical problems specific to low/Medium concentration of 
volatile compounds. Situations may arise where data limitations 
must be assessed based on the reviewer's own professional 
judgement. 

In addition to technical requirements, contractual requirements 
may also be covered in this document. While it is important that 
instances of contract non-compliance be addressed in the Data 
Assessment, the technical criteria are always used to qualify the 
analytical data. 

Summary 

To ensure a thorough evaluation of each result in a data 
case, the reviewer must complete the checklist within this SOP, 
answering specific questions while performing the prescribed 
"ACTIONS" in each section. Qualifiers (or flags) are applied to 
questionable or unusable results as instructed. The data 
qualifiers discussed in this document are as follows: 

Data Qualifiers 

U 

J 

N 

JN 

The analyte was analyzed for, but was not detected 
above the reported sample quantitation limit. 

The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample. 

The analysis indicates the presence of an analyte for 
which there is presumptive evidence to make a 
"tentative identification." 

The analysis indicates the presence of an analyte that 
has been "tentatively identified" and the associated 
numerical value represents its approximate 
concentration. 
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Soil Sampling – November 2011 



 













DataQua/ 

Environmental Services, LLC 

CH2MHILL 
15010 Conference Center Dr. 
Suite 200 
Chantilly, VA 20151 

December 12, 2011 
SDO# K2257, Spectrum Analytical, Inc. 
Vieques Island, Puerto Rico- CTO-083 

Dear Ms. Ott, 

The following Data Validation repolt is provided as requested for the parameters noted in 
the table below for SDO # K2257. The data validation was performed in accordance with 
the SW-846 methods utilized by the laboratory, the Region II Standard Operating 
Procedures for the Validation of Organic Data Acquired Using S W -846 Methods 
(8260B-Rev 2, August 2008- SOP #HW-24 and 8270D-Rev 4, August 2008-S0P #HW
22), and professional judgment. Region II has not developed a validation checklist SOP 
for the methods used to assess the fuels in this SDO (SW-846 method 8015D for gasoline 
range organics (ORO), extractable total petroleum hydrocarbon (TPH) or oil range 
organics (ORO)). Substitute worksheets were utilized and Region II flagging 
conventions were used. All areas of concern are discussed in the body of the report and 
a summary of data qualifications is provided. 

Sample JD 
VWAE-SB22-1620-1 II I 
VWAE-SB22-2832-IIII 
VWAE-SB23-1620-1111 
VWAE-SB23-2832-1111 
VWAE-SB23P-2832-1111 

VWAE-EBOI-IIOIII 
VWAE-TBOI-IIOIII 

VWAE-SB22-1620-1111 MS 
VWAE-SB22-l620-1111 MSD 

Lab JD 
K2257-0l 
K2257-02 
K2257-03 
K2257-04 
K2257-05 
K2257-06 
K2257-07 

K2257-01MS 
K2257-01MSD 

Matrix 
soil 
soil 
soil 
soil 
soil 

water 
soil 
soil 
soil 

VOA 
X 
X 
X 
X 
X 
X 
X 
X 
X 

VOA 
TCLP 

X 
X 
X 
X 

SVOA 
X 
X 
X 
X 
X 

X 
X 

SVOA 
TCLP 

X 
X 
X 
X 

X 

DROIORO* 
X 
X 
X 
X 
X 
X 

X 
X 

GRO 
X 
X 
X 
X 
X 
X 
X 
X 
X 

*Please note that DRO is noted as Extractable Total Petroleum Hydrocarbon (ETPH) on the results{orms. 

The following quality control samples were provided with this SDO: sample VW AE
TBO 1-11 0 Ill-trip blank; sample VW AE-EBO 1-11 0 Ill-equipment blank; and sample 
VWAE-SB23P-2832-l111-field duplicate of sample VW AE-SB23-2832-1lll. 

The samples were evaluated based on the following criteria: 

• Data Completeness *' 
• Sample Condition * 
• Technical Holding Times * 
• OCIMS Tuning * 
• OC Performance * 

5830 Amberway Drive • St. Louis, MO 63128 • 314-330-1327 • Fax 314-849-6264 

.,-. ...•' '. 001 



--

• ICP MS Tuning NA 

• Initial/Continuing Calibrations * 
• ICSAlICSAB Standards NA 

• RL Standards NA 

• Blanks * 
• Internal Standards * 
• Surrogate Recoveries 
• Laboratory Control Samples * 
• Matrix Spike Recoveries 
• Matrix Duplicate RPDs NA 
• Serial Dilutions NA 
• Field Duplicates 
• IdentificationiQuantitation 
• Reporting Limits * 
• Tentatively Identified Compounds NA 


* - indicates that qualifications were not required based on this criteria 


Overall Evaluation of DatalPotential Usability Issues 

A summary of qualifications applied to the sample results are noted below for the 
fractions validated. Specific details regarding qualification of the data are addressed in 
the Specific Evaluation section of this narrative. If an issue is not addressed there were 
no actions required based on unmet quality criteria. When more than one qualifier is 
associated with a compound/analyte the validator has chosen the qualifier that best 
indicates possible bias in the results and flagged the data accordingly. However, 
information regarding all quality control issues is provided in the body of the report and 
on the qualification summary page. Please note that when a compound or analyte is 
flagged due to blank contamination the BL qualifier code takes precedence over all other 
qualifier codes except a code that explains rejected data. 

VOA 

Due to non-compliant recoveries in the matrix spike and matrix spike duplicate, 
qualifications were added to the associated sample. 

Three samples required a dilution to obtain results within the calibration range. 

VOA-TCLP 

No qualifications to the data were required. 

SVOA 

Four samples required a dilution to obtain results within the calibration range. 

CH2M HILL 
Vieques Island, Puerto Rico, CTO-083 

SDG# K2257 
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SVOA-TCLP 

Non-compliant surrogates were exhibited in three samples that resulted in qualifications 

to the data. 


One sample required a dilution to obtain results within the calibration range. 


DRO/ORO 


The field duplicate pair exhibited a RPD >30% for DRO. This compound was qualified 

as estimated in both samples. 


GRO 


No qualifications to the data were required. 


Specific Evaluation of Data 


Data Completeness 


The %solids determination worksheets were requested from the laboratory. Calculation 

verification was requested for the GRO fraction and the DROIORO fraction. All 
requested items were received from the laboratory in a timely manner. A copy of all e
mail correspondence is included in the worksheets section of this report. 

Technical Holding Times 

According to chain of custody records, sampling was performed on 11/01111 and samples 
were received at the laboratory 11/02111. All sample preparation and analysis was 
performed within Region II andlor method holding time requirements. 

Surrogates 

SVOA-TCLP 

Three samples exhibited non-compliant surrogate recoveries as listed in the table below, 
qualifications were applied as stated. According to case narrative samples were not re
analyzed due to apparent matrix interference during extraction process. 

Sample ID 
VWAE-SB22-2832-1111 

Non-compliant Surrogate 
2-fluorobiphenyl 

% Rec 
13 

QC Limit 
50-110 

Qualifier 
llR 

QCode 
SSL 

terphenyl-d 14 9 50-135 
VWAE-SB23-1620-1111 2-fluorobiphenyl 12 50-110 llUl 

VWAE-SB23-2832-1111 
terphenyl-d 14 
2-fluorobiphenyl 

12 
15 

50-135 
50-110 l/Ul 

terphenyl-d 14 II 50-135 

CH2MHILL 
Vieques Island, Puerto Rico, CTO-OS3 
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Matrix Spike 

VOA 

The matrix spike and matrix spike duplicate associated with sample VW AE-SB22-1620
1111exhibited low recoveries for xylene (total) with 82% and 75% recoveries (QC limits 
83-125%); therefore the non-detect result in the associated sample was qualified as 
estimated (UJ), qualifier code: MSL. 

Field Duplicates 

DROIORO 

The field duplicate pair of samples VWAE-SB23-2832-11 and VW AE-SB23P-2832-11 
exhibited a RPD >30% (49%) for the compound DRO (noted as ETPH on form Is) . This 
compound was qualified as estimated J with a qualifier code of FD in the field duplicate 
pair only. 

Identification/Quantitation 

VOA 

A dilution was required for samples VW AE-SB23-2832-1111, VWAE-SB23P-2832
1111 and VWAE-SB22-2832-1111 to obtain results within the calibration range; 
therefore, the E-flagged results in the initial analyses were excluded in favor of the 
corresponding D-flagged results in the dilution analysis (qualifier code: DL). 

SVOA 

A dilution was required for samples VW AE-SB23-1620-1111 , VW AE-SB23-2832-1111, 
VWAE-SB23P-2832-1111 and VW AE-SB22-2832-1111 to obtain results within the 
calibration range; therefore, the E-flagged results in the initial analyses were excluded in 
favor of the corresponding D-flagged results in the dilution analysis (qualifier code: DL). 

SVOA-TCLP 

A dilution was required for sample VWAE-23-1620-1111 to obtain results within the 
calibration range; therefore, the E-flagged results in the initial analyses were excluded in 
favor of the corresponding D-flagged results in the dilution analysis (qualifier code: DL). 

CH2MHILL 
Vieques Island, Puerto Rico, CTO-083 

SDG# K2257 
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A summary of qualifications required is provided on the following page. Please do not 
hesitate to contact DataQual ES with any questions regarding this validation report. 

Sincerely, 

QQwd~ 
Jacqueline Cleveland 
Vice President 

CH2M HILL 
Vieques Island, Puerto Rico, CTO-083 

SDG# K2257 
"t , ~:. ~J' UO~l 



Summary of Data Qualifications 

VOA 


Sample ID 
VWAE-SB22-1620-1 I II 
VWAE-SB23-2832-1111, VWAE-SB23P-2832-1111, 
VWAE-SB22-2832-1 III 
VWAE-SB23-2832-1111 DL, VWAE-SB23P-2832- l lll DL, 
VWAE-SB22-2832-IIIIDL 

Compound 
xylene (total) 
all E-flagged compounds 

all results except D-flagged 
compounds 

Results 
-
+ 

+/

Q flag 
UJ 

exclude 

exclude 

QCode 
MSL 
DL 

DL 

VOA-TCLP 


ualifications 

SVOA 


Sample ID 
VWAE-SB23-1620-1111, VWAE-SB23-2832-ll11 , 
VWAE-SB23P-2832-l111 , VWAE-SB22-2832-llll 
VWAE-23-1620-IIIIDL, VWAE-SB23-2832-lllIDL, 
VWAE-SB23P-2832-1111 DL, VWAE-SB22-2832-1111 DL 

Compound 
all E-flagged compounds 

all results except D-flagged 
compounds 

Results 
+ 

+/ 

Q flag 
exclude 

exclude 

QCode 
DL 

DL 

SVOA-TCLP 


Sample lD Compound Results Q flag QCode 
VWAE-SB22-2832-1111 all results +/ J/R SSL 
VWAE-SB23-1620-llll , VWAE-SB23-2832-1111 all results +/ J/UJ SSL 
VWAE-23-1620-1111 all E-flagged compounds + exclude DL 
VWAE-23-1620-111IDL all results except D-flagged 

compounds 
+/ exclude 

-

DL 

DRO/ORO 


Samole ID 
VWAE-SB23-2832-11 and VWAE-SB23P-2832-11 

GRO 


Ie lD Results 

CH2MHILL 
Vieques Island, Puerto Rico, CTO-OS3 

SDG# K2257 
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Glossary of Qualification Flags and Abbreviations 

Qualification Flags CQ-Flags) 

U not detected above the reported sample quantitation limit 
J estimated value 
UJ reported quantitation limit is qualified as estimated 
N analyte has been tentatively identified 
IN analyte has been tentatively identified, estimated value 
R result is rejected; the presence or absence of the analyte cannot be verified 

MethodlPreparation/Field QC Blank Qualification Flags CQ-Flags) 

Organic Methods 

NA 	 The sample result for the blank contaminant is greater than the RL 
(2X sample RL for common laboratory contaminants) when the 
blank value is less than the RL. The sample result for the blank 
contaminant is not qualified with any blank qualifiers. 

U* 	 The sample result for the blank contaminant is less than the RL 
(2X sample RL for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample result for the blank contaminant is qualified as non-detect 
U at the reported concentration. 

RL** 	 The sample result for the blank contaminant is less than the RL 
(2X sample RL for common laboratory contaminants) but greater 
than the MDL when the blank value is less than the RL. The 
sample result for the blank contaminant is changed to the RL and 
qualified as non-detect U. 

* This guideline is used when the laboratory is reporting non-detects to the MDL. .* This guideline 
is used when the laboratory is reporting non-detects to the RL 

Inorganic Methods 

ICB/CCBIPB Action: 

No Action - The sample result is greater than the RL and greater than ten 
times (1 OX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reported as non-detect at 
the RL * or at the reported concentration* *, when the 
ICB/CCBIPB result is less or greater than the RL. 

CH2M HILL 
Vieques Island, Puerto Rico, CTO-083 

SDO# K2257 
~ • . ......'¥o. t; ..' 007 



Glossary of Qualification Flags and Abbreviations, continued 

R- Sample result is greater than the RL and less than the 
ICB/CCB/PB value when the ICB/CCB/PB value is greater 
than the RL. 

J  Sample result is greater than the ICB/CCB/PB value but less 
than lOX the ICB/CCB/PB value when ICB/CCB/PB value is 
greater than the RL. 

J/UJ  Sample result is less than lOX RL when blank result is below 
the negative RL. 

• This guideline is used when the laboratory is reporting non-detects to the MOL. •• This guideline 
is used when the laboratory is reporting non-detects to the RL. 

Field QC Blank action: 

Note - Use field blanks to qualify data only iffield blank results are greater than 
prep blank results. 

Do not use rinsate blank associated with soils to qualify water samples 
and vice versa. 

No Action - The sample result is greater than the RL and greater than ten 
times (1 OX) the blank value. 

U - The sample result is greater than or equal to the MDL but 
less than or equal to the RL, result is reported as non-detect at 
the RL* or at the reported concentration **, when the FB 
result is less or greater than the RL. 

R - Sample result is greater than the RL and less than the FB 
value when the FB value is greater than the RL. 

J - Sample result is greater than the FB value but less than lOX 
the FB value when FB value is greater than the RL. 

• This guideline is used when the laboratory is reporting non-detects to the MOL. .. This guideline 
is used when the laboratory is reporting non-detects to the RL. 

General Abbreviations 

LOD level of detection 
LOQ level of quantitation 
RL reporting limit (equivalent to the LOD) 
PQL practical quantitation limit 
IDL instrument detection limit 
MDL method detection limit 
+ 	 positive result 

non-detect result 

CH2M HILL 
Vieques Island, Puerto Rico, CTO-083 

SDG# K2257 
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QUALIFIER CODE REFERENCE 


IQualifier 

TN 

IDescription 

Tune 

I 

BSL Blank Spike/LCS - Hi gh Recovery 

BSH Blank Spike/LCS - Low Recovery 

BD Blank SpikelBlank Spike Duplicate (LCS/LCSD) Precision 

BRL Below Reportin g Limit 

ISL Internal Standard - Low Recovery 

ISH Internal Standard - Hi gh Recovery 

MSL Matrix Spike and/or Matrix Spike Duplicate - Low Recovery 

MSH Matrix Spike and/or Matrix Spike Duplicate - High Recovery 

MI Matrix interference obscuring the raw data 

MDP Matrix SpikelMatrix Spike Duplicate Precision 

2S Second Source - Bad reproducibil ity between tandem detectors 

SSL Spiked Surrogate - Low Recovery 

SSH Spiked Surrogate - High Recovery 

SD Serial Dilution Reproducibility 

ICL Initial Calibration - Low Relative Response Factors (RRF) 

ICH Initial Calibration - High Relative Response Factors (RRF) 

ICB Initial Calibration - Bad Linearity or Curve Function 

CCL 

CCH 

Continuing Calibration - Low Recovery or %Difference 

Continuing Calibration - High Recovery or %Difference 

LD Lab Duplicate Reproducibility 

HT Holding Time 

PD Pesticide Degradation 

2C Second Column - Poor Dual Column Reproducibility 

LR 

MBL, EBL, FBL or TBL 

Concentration Exceeds Linear Range 

Blank Contamination 

RE Redundant Result - due to Re-analysis or Re-extraction 

DL Redundant Result - due to Dilution 

FD Field Duplicate 

OT Other - explained in data validation report 

%SOL High moisture content 

CH2MHILL 
Vieques Island, Puerto Rico, CTO-083 

SOG# K2257 009 



1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VWAE - SB22 - 1620-1VOLATILE ORGAN I CS ANALYSIS DATA SHEET 
III 

Lab Name: SPECTRUM ANALYTICAL , INC. Contract: 

Lab Code : MITKEM Case No.: K2257 Mod . Ref No.: SDG No .: SK2257 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: K2257 - 01D 

Sample wt /vol: 8. 40 (g / mL) G Lab File ID: V8A7411.D 

Level : (TRACE/LOW/MED) LOh' Date Received : 11/02/2011 

% Moisture: not dec . 10 Date Anal yzed : 11/07 /20 11 

GC Col umn : DB-624 ID: 0 . 25 (nun) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 10.0 (rnL) 

3 . 3 111 l~'6~ 

CAS NO . COMPOUND 
CONCENTRATION: 

UG!KG Q DL LOD LOQ 

1634-04-4 Methyl tert-butyl ether 1.3 U 0.41 1.3 3.3 
107 -0 6-2 1,2-Dichloroethane 1.3 U 0 .36 1.3 3 .3 
71-43-2 Benzene 1.3 U 0.41 1.3 3.3 

1330- 20 -7 Xylene (Tota l ) 1.3 IJ1" 0.31 1.3 

lM"
\~o\\\ 

sOOllll.lO.27.A 

SW~;46. U1°
~ , ""'.... \I/ ...... 11 



1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VWAE-SB22 - 2832 -1 
111 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code : MITKEM Case No .: K2257 Mod. Ref No.: SDG No .: SK2257 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: K2257-02C 

Sample wt /vol : 7.80 (g/mL) G Lab File ID: V1M4324.D 

Level: (TRACE/LOW/MED) MED Date Received: 11 /02 /2011 

% Moisture: not dec. 11 Date Analyzed: 11/09/2011 

GC Column: D8-624 ID: 0 . 25 (rom) Dilution Factor: 1.0 

Soil Extract Volume: 5000 (uL) Soil Aliquot Volume : 100.00 (uL) 

Purge Vo l ume: 5.0 (roL) 

CAS NO. COMPOUND 
CONCENTRATION: 

UG!KG Q DL LOD LOQ 

1634-04-4 Methyl tert-butyl ether 150 J 25 84 210 
107-06-2 :_,2-Dichloroethane 84 U 21 84 210 

71-43-2 Benzene 99 J 17 84 210 
1330-20-7 Xylene (Total ) 22000 /" 11 84 2 10 J!JtI!1I itJt bL

~l~ll 
011 

SW846 



- -- -

1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VWAE-SB22 - 2832-1 
111DL 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL , INC. Contract : 

Lab Code: MITKEM Case No .: K2257 Mod. Ref No.: SDG No.: SK2257 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: K2257-02CDL 

Sample wt/vo1: 7.80 (g/mL) G Lab File ID: V1M4365 .D 

Level: (TRACE/LOW/MED) MED Date Received: 11/02/20 11 

% Moisture: not dec . 11 Date Analyzed: 11 /10/20 11 

GC Co lumn : DB-624 ID: 0.25 (mrn) Dilution Factor: 5 .0 

Soil Extract Vol ume: 5000 (uL) Soil Aliquot Volume: 100.00 (uL) 

Purge Vo lume: 5.0 (roL) 

CONCENTRATION: 
CAS NO . COMPOUND 100Q DL LOQlJG/ KG 

1634-04-4 Methyl tert-butyl ether 420 420130 000 /JAIJWlJibL--IsY 
107-06-2 1,2-Dichloroe thane 000420 <V 100 420 

71-43-2 Benzene 420 84 420 000 .,1~ 
1330-20-7 Xyl ene (Total) 23000 ..2" 00055 42 0 

~~\\ 
\1) .. 012 som 1l1.l0.Z7.A SW846 

13 



1A - FORM I VOA- 1 CLI ENT SAMPLE NO . 

VWAE - SB23 - 1620 -1 
1 11 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name : SPECTRUM ANALYT ICAL, I NC . Cont ract: 

Lab Code : MITKEM Case No .: K2257 Mod . Ref No . : SOG No .: SK2257 

Matr i x: (S OI L/SED/WATER) SOI L Lab Sample 1 0: K2 257 - 03C 

Samp le wt/vo l : 6.80 (g /mL) G Lab Fil e 1 0 : V1M432 1. D 

Leve l : (TRACE/ LOW/MEO ) MED Date Rece i ved : 11 /02/20 11 

% Moisture: not dec . 8 . 9 Date Anal yzed: 11 /09/ 20 11 

GC Co lumn : DB- 624 ID: 0.2 5 (rom ) Diluti on Fact or: 1. 0 

Soi l Extract Volume : 5000 (u L) Soi l Aliquot Vo l ume : 100.00 (u L) 

Purge Volume: 5 . 0 (mL) 

CAS NO . 

1 63 4- 04 - 4 
107 - 06 - 2 

71 - 43-2 
1330- 20- 7 

COMPOUND 

Methyl t ert - but y l ethe r 
l, 2-Di chloroetha ne 
Ben zene 
Xyl ene (Total) 

CONCENTRATION : 

UG/KG 

90 
90 
90 

10 0 

Q 

U 
U 

U 

J 

DL 

27 
23 
18 
12 

LOD 

90 
90 
90 
90 

LOQ 

230 
23 0 
230 

J:3 0 
-

I~~~l\
~V

\ 
somII 1.l0.27.A U.13SW846 

14 



---------------------

lA - FORM I VOA-l CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VVJAE-SB23 - 2832 -l 

Lab Name: SPECTRUM ANALYTICAL, INC. 

Lab Code : MITKEM Ca se No.: K2257 

Matrix: (SOIL/SED/WATER) SOIL 

Sampl e wt/vol: 5 . 90 (g/mL) G 

Level: (TRACE/LOW/MED) MED 

% Moisture: not dec . 12 

GC Col umn : DB-624 10: 0 .2 5 

Soil Extract Vol ume: 5000 

Purge Volume : 5 .0 (mLl 

NO. 

1634-04 - 4 
107-06-2 

71-43-2 
1330- 20-7 

COMPOUND 

Methyl tert-butyl e t her 
1 ,2- Dich1oroethane 
Benzene 
Xyl ene (Total 1 

CONCENTRATION : 

UG!KG 

290 
110 

1400 
110000 

Q 

U 

~ 

DL 

33 
27 
22 
14 

LOD 

110 
110 
110 
110 

270 
270 
270 

CAS 

III 

Contract : 

Mod. Ref No.: SDG No.: SK2257 

Lab Sample 10: K2257-04C 

Lab Fi l e 10: V1M4 290.D 

Date Received: 11/02/2011 

Date Analyzed: 11/08/2011 

(rom) Dilution Factor: 1.0 

(uL ) Soil Aliquot Volume : 100.00 (uL) 

" 

LOQ 

270 PJlM, Jd~L. 

WV\,6\ll 

\~ 


somll l.lO.27.A SW846 01~ 
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-----

lA - FORM I VOA-l CLIENT SAMPLE NO . 

VWAE-SB23 - 2832 -1 
11 10L 

VOLATI LE ORGANICS ANALYSIS DATA SHEET 

Lab Name : SPECTRUM ANALYT I CAL , I NC. Contract : 

Lab Code : MITKEM Case No .: K2257 Mod . Ref No.: SOG No .: SK2257 

Matrix : (SOI L/SED/vilATER) SOIL Lab Sampl e 10 : K2257- 0 4COL 

Sample wt/vol: 5.90 (g/mL) G Lab File 10: VIM4322.0 

Level : (TRACE/LOW/MED) MED Date Re c eived: 11/02/2011 

% Moisture : not dec . 12 Oate Analyzed : 11 /09/2011 

GC Column: OB- 624 ID : 0 . 25 (mm) Dil ution Factor : 50 . 0 

Soi l Extract Vo lume: 5000 (uL ) Soil Aliquo t Volume : 100.00 (u L) 

Purge Volume : 5 . 0 (mLl 

. 

CAS NO. COMPOUND 
CONC ENTRATION: 

UG/KG Q DL LOO LOQ 

1634 - 04-4 Methy l tert-butyl et her 5500 V 600 )500 ~ OOO }}/(ili
107 - 06-2 1 , 2 - 0ichloroethane 5500 °lxr 400 )500 ~ OOO I 

li 

71 - 43 - 2 Benzene 5500 Jl1" L1 00 )500 ~OOO ¥ 
1330 - 20 - 7 Xylene (Total) 11 0000 Iv 710 p500 ~OOO 

~ 


~~l\ 

(Jl~ 

SW8 46 



1A - FORM I VOA-1 CL I ENT SAMPLE NO . 

VWAE-SB23P- 2832 
1111 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MI TKEM Case No.: K2257 Mod. Ref No.: SDG No.: SK2257 

Matrix: (SOIL/SED/WATER) SOIL Lab Samp le ID: K2257-05C 

Sample wt/vol : 5.20 (g/mL) G Lab Fil e ID: V1M4 29 1.D 

Level: (TRACE/LOW/MED) MED Date Received : 11/02/2011 

% Moi sture: not dec . 11 Date Analy zed : 11 /08 /2011 

GC Column : DB-624 I D: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Vo lume: 5000 (uL) Soil Aliquot Volume : 100.00 (u L) 

Purge Volume: 5.0 (mL) 

CAS NO . COMPOUND 
CONCENTRATION: 

UG/KG Q DL LOD LOQ 

1634 - 04 -4 Methyl te r t - butyl ether 370 36 120 300 
107-06-2 1,2-Dichloroethane 120 U 30 120 300 

71-43-2 Ben ze ne 2200 24 120 300 
~330-20-7 _ Xylen~JTotal) 

-
16 00 00 "..E'" 16 120 3 0 Ol/)(fjJJ ~ 

\ ~ N\.("I It

V\lYI 


~ 


somIlLlO.27.A SW846 U16 
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1A - FORM I VOA-1 CLI ENT SAMPLE NO . 

VWAE- SB23P- 2832 
11l1 DL 

VOLATILE ORGANI CS ANALYS I S DATA SHEET 

La b Name : SPECTRUM ANALYTI CAL, I NC . Contract : 

Lab Code : MIT KEM Ca se No .: K2 25 7 Mod . Ref No .: SDG No.: SK2257 

Mat r i x : (SO IL / SED / WATER) SOIL Lab Sample 10 : K2 257 -05CDL 

Samp l e wt/vol : 5 .2 0 (g/mL) G Lab Fil e 10 : V1M4323 . D 

Leve l: (TRACE/ LOW/MED) MED Da t e Rece ived: 11 /0 2/2 011 

% Mois ture : not dec . 11 Dat e An a l yzed: 11 /09/20 11 

GC Column : 08-6 24 10 : 0 . 25 (rom) Dil ution Factor: 50.0 

Soil Extract Vol ume : 50 00 (uL) So i l Aliquot Vol ume : 100 . 00 (uL) 

Purge Vo l ume : 5.0 (mL) 

CAS NO . COM POUN D 
CONCE NTRATI ON: 

UG!KG Q DL LOO LOQ 

1 634 - 0 4-4 Me th yl te rt-but y l ether 61 00 lJd' L800 01 00 ~OOO »lCt 
107- 06 - 2 l ,2 -Di chloroe t hane 6100 oF 

~ 500 6100 5000 
71-43 - 2 Be n zene 61 00 ~. L200 01 00 ) 000 oj ..... 

1330 - 20 - 7 Xyl e n e (To t a l ) 
-

1 50000 
- - ._ 

if 7 90 01 00 )000 

•1.J.JlIDv 

vf~\\ 

U17somllI.10.27.A SW8 46 
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1A - FORM I VOA-l CLIENT SAMPLE NO. 

VOLATI LE ORGANI CS ANALYSIS DATA SHEET VWAE-EB01-11 0111 

Lab Name: SPECTRUM ANALYTICAL, INC . Contract : 

Lab Code : MIT KEM Case No.: K22 57 Mod. Re f No .: SDG No.: SK225 7 

Matrix: (SOIL /S ED /WATER) WATER Lab Sample ID: K225 7-0 6B 

Sample wt/vol: 5 .00 (g/mL) ML Lab File ID: V1M4259 .D 

Level: (TRACE/ LOW/MED ) LOW Date Received: 11 /02/2011 

% Moisture: no t dec. Date Ana l yzed : 11/07/20 11 

GC Co lumn: DB-624 ID: 0 . 25 (rrun ) Dilution Factor: 1. 0 

Soil Extract Volume : (u L) Soil Aliquot Vo lume: (uL) 

Purge Volume: 5 . 0 (roL) 

CAS NO. 

1634- 04 -4 
107-06-2 

71-4 3-2 
1330-20-7 

COMPOUND 

Methyl tert-butyl ether 
1, 2-Dichl oroethane 
Benzene 
Xyl ene (Tot a l ) 

-

CONCENTRATI ON: 

UG/L 

0.50 
0.50 
0. 50 
1. 0 

Q 

U 
U 
U 
U 

DL 

0 . 24 
0.41 
0.33 
0 . 36 

LOD 

0.50 
0 . 50 
0.5 0 
1. 0 

LOQ 

5.0 
5.0 
5.0 
5.0 

H~\\
\rlf \ 

(J18
som 1lI.lO.27.A SW846 
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1A - FO~~ I VOA-1 CLIENT SAMPLE NO . 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAE - TB01-110111 

Lab Name : SPECTRUM ANALYTICAL, I NC . Contract : 

Lab Code : MITKEM Case No .: K2257 Mod . Ref No.: SDG No.: SK2257 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: K2257-07A 

Sample wt/vol : 5.00 (g/mL) G Lab File 10: VSA7444.D 

Level: (TRACE/LOW /MED) LOW Date Rece ived: 11 /02/2011 

% Moisture : not dec. Date Analyzed: 11/08/2011 

GC Column : DB-624 10: 0 .25 (mrn) Dilution Factor: 1.0 

Soil Extract Volume : (uL) Soi l Aliquot Volume: (uL) 

Purge Volume : 10.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATION : 

UG/KG Q DL LOD LOQ 

1634-04-4 Methyl tert-butyl ether 2 . 0 U 0 . 61 2 . 0 5.0 
107-06-2 l,2-Dichl oroethane 2.0 U 0 . 54 2 . 0 5.0 

71 - 43-2 Benzene 2 . 0 U 0 . 61 2.0 5.0 
1330 - 20 -7 Xylene (Total) 

-
2 .9 J 0.47 2.0 5.0 

~~\\ 
som lll.lO.27.A SW846 U19 
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1A - FORM I VOA-1 CLIENT SAMPLE NO . 

~NAE-TB0 1 -110 111VOLAT ILE ORGAN I CS ANALYSIS DATA SHE ET 
ME 

Lab Name : SPECTRUM ANALYTICAL , INC. Cont r a c t : 

Lab Code : MI TKEM Case No . : K2257 Mod . Ref No .: SDG No. : SK2257 

Matr i x: (S OIL /SED/WATER) SOIL Lab Sample I D: K2 257 - 07B 

Sample wt/vol: 5 . 00 (g/mL ) G Lab Fil e I D: V1M4382.D 

Leve l : (TRACE/ LOW/MED) MED Date Rece i ved : 11/02/2011 

% Moisture : not dec. Date Analy z ed: 11 /11/20 11 

GC Co l umn : DB- 624 ID: 0 . 2 5 (mrn) Dil ution Factor : 1. 0 

Soi l Ext ract Volume : 5000 (uL) Soi l Aliquot Vo l ume: 100.00 (u L) 

Purge Volume: 5 . 0 (mL ) 

CAS NO . 

1 63 4- 04 - 4 
1 07 - 06-2 

71-43 - 2 
1 330 - 20 - 7 

COMPOUND 

Methyl t ert - butyl et he r 
1 , 2-Di chloroetha ne 
Ben zene 
Xy l ene (To ta l) 

CONCENTRATION : 

UG!KG 

100 
1 00 
100 
10 0 

Q 

U 
U 
U 
U 

DL 

30 
25 
20 
13 

LOD 

1 00 
100 
100 
100 

LOQ 

250 
25 0 
250 
250 

\~~!\ II 
\V61 

somlll.lO.27A 0:2 0S~J84 6 
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l A - FORM I VOA-l CL I ENT SAMPLE NO. 

VWAE- SB22 -1 620 - 1 
11lMS 

VOLATILE ORGAN I CS ANALYS I S DATA SH EET 

Lab Name : SPECTRUM ANALYTICAL , INC. Contract : 

Lab Code : MIT KEM Case No. : K2257 Mod . Ref No.: SDG No . : SK2257 

Matrix: (SO IL /SED/WATE R) SOIL La b Sample 10: K2257 - 0 l DMS 

Sample wt/vol: 8 . 4 0 (g / mL) G Lab File 1 0 : V8A7462 .D 

Le vel: (TRACE/ LOW /MED) LOW Da t e Recei ved: 1l /02/20 11 

% Mois t ure : not dec. 10 Dat e Ana l yzed : 1l /l0/20 11 

GC Column: DB- 624 10: 0 . 25 (rom) Dilut ion Factor: 1. 0 

Soil Extract Volume : (uL ) Soi l Aliquot Vol ume : (uL ) 

Pu r ge Volume : 10.0 (mL) 

CAS NO . 

1634 - 04 - 4 

COM POUND 

Met hy l t ert -butyl et her 

CONCENTRATION : 

UG!KG 

31 

Q DL 

0 . 41 

LOD 

1. 3 

LOQ 

3 . 3 
107 - 06 - 2 

71 -43- 2 
1330-20 - 7 

1 , 2 - Dichlo r oe t hane 
Benzene 
XylEo.ne (Tota l ) 

-

31 
30 

-
82 

'----

0 . 36 
0.41 
0.3 1 

1.3 
1. 3 
1. 3 

3 .3 
3 . 3 
3.3 
-

~ll 
somlll.JO.27A 021SW8·46 
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1A - FORM I VOA-1 CLIENT Sfu~PLE NO. 

VWAE-SB22-1620-1 
111MSD 

VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: K2257 Mod. Ref No.: SDG No.: SK2257 

Matrix : (SOIL/SED/WATER) SOIL Lab Sample 10: K2257-01DMSD 

Sample wt/vol: 9 . 50 (g/mL) G Lab File 10: V8A7 463.D 

Level: (T RACE /LOW/MED) LOW Date Received: 11/02/2011 

% Moisture: not dec . 10 Date Analyzed: 11 /10/2011 

GC Column : DB-624 10: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume : (uL) Soil Aliquot Volume: (uL) 

Purge Volume : 10.0 (mL) 

CAS NO. COMPOUND 
CONCENTRATI ON: 

UG/KG Q DL LOD LOQ I 

I 

1634-04-4 Methyl tert-butyl ether 25 0 .36 1.2 2.9 
107-06-2 1, 2-Di chloroethane 24 0.32 1.2 2.9 
71-43-2 Benzene 25 0.36 1.2 2.9 

1330-20-7 Xylene (Tota l ) 66 0.28 1.2 2.9 I 

~~l 
J) £)U.... '-'somlll.l O.27.A SW84'6" 
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1A - FORM I VOA-1 CLIENT SAMPLE NO. 

VWAE - SB22 -1620 -1 
111 

VOLATILE ORGAN I CS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract : 

Lab Code : MITKEM Cas e No.: K2257 Mod. Ref No.: SDG No.: SK225 7SPLP 

Matrix: (SOIL/SED/WATER) WATER Lab Sampl e ID: K2257-0 1C 

Samp l e wt/vol: 5.00 (g /mL) ML Lab File ID: V1M437B.D 

Leve l : (T RAC E/ LOW/ME D) LOW Date Rece ived: 11 /02/ 2011 

% Moisture: not dec. Date Analyzed: 11/11 /20 11 

GC Column: DB- 62 4 10: 0.25 (mm) Di l ut i on Fact or : 1 .0 

Soil Extract Vo lume : (uL) Soil Aliquot Vo lume : (uL) 

Purge Vo lume: 5.0 (mL) 

CAS NO. COM PO UND 
CONCE NT RATION : 

UG/ L Q DL LOD LOQ 

1634 - 04 - 4 Methyl tert-butyl e ther 0. 50 U 0.24 0.50 5.0 
107-06-2 1, 2 - Dichloroethane 0.50 U 0.41 0.50 5.0 

71 -4 3- 2 Benzene 0 .50 U 0. 33 0 . 50 5.0 
1330-20-7 

-
~ylene (Total ) 1.0 U 0.36 1.0 5 . 0 

~\ 
l~ 

023somlll .1D.Z7.A SW846 · 
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lA - FORM I VOA- l CLIENT SAMPLE NO . 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-SB22-2832 - 1 
ill 

Lab Name : SPECTRUM ANALYTICAL , INC. Contract : 

Lab Code : MITKEM Case No. : K2257 Mod. Ref No.: SDG No. : SK2257SPLP 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: K2257-02D 

Sample wt/vol : 5.00 (g/mL) ML Lab File ID: V1M4379.D 

Level: (TRACE/ LOW/MED) LOW Date Received: 11102/2011 

% Mo i sture: not dec. Date Analyzed: 11/11/2011 

GC Co lumn: DB - 624 ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Vo lume: (uL) Soil Aliquot Volume: (uL) 

Purge Volume: 5.0 (m1) 

CAS NO. 

1634 - 04-4 
107-06- 2 
7l-43-2 

1330-20-7 

COMPOUND 

Methyl tert-butyl ether 
1 , 2-Dichloroethane 
Benzene 
Xylene (Total) 

-

CONCENTRATION: 

UG/L 

0.50 
0 . 50 
0 . 50 

72 
-

Q 

U 
U 
U 

01 

0 . 24 
0 . 41 
0.33 
0.36 
- -

10D 

0.50 
0.50 
0 . 50 
1. 0 

LOQ 

5 . 0 
5.0 
5 . 0 
5 . 0 

~\\ 

02. (t 

som Il I.l O.27.A SW846 
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lA - FORM I VOA-1 CLIENT SAMP LE NO . 

VWAE-SB23- 1620- 1 
III 

VO LATI LE ORGANI CS ANALYS I S DATA SHEET 

Lab Name : SPECTRUM ANALYTI CAL, I NC . Contract: 

Lab Code: MITKEM Case No .: K2257 Mod . Ref No. : SDG No. : SK22 57SPL P 

Matrix: (SO I L/S ED/WAT ER) WAT ER Lab Sampl e I D: K2257 -0 3D 

Samp l e wt /vol: 5.00 (g /mL) ML Lab Fi l e ID: V1M4 380 .D 

Le vel: (TRACE/ LOW/MED) LOlrl Da t e Rec e ived : 11 /02/20 11 

% Mo i sture: not dec. Da t e Ana l y zed: 11/1 1 /20 11 

GC Co l umn: DB-62 4 I D: 0 . 25 (nun) Di l ution Factor: 1. 0 

So i l Extract Vo l ume: (uL ) So il Aliquot Vo l ume : (uL) 

Pu rge Vol ume : 5 . 0 (mL ) 

CAS NO. COMPOU ND 
CONCENTRAT I ON : 

UG/ L Q DL LOD LOQ 

1 63 4- 0 4-4 Methyl t e rt-bu t y l ether 0 .50 U 0 . 24 0 . 50 5 . 0 
1 07-06 - 2 1, 2- Di ch l oroethane 0. 50 0 0 . 41 0 . 50 5 . 0 

71 - 43 - 2 Benzene 0 . 50 0 0 . 33 0 . 50 5. 0 
133 0- 20 -7 Xyl e n e (Tot a l ) 3. 1 J 0 . 36 1. 0 5.0 

!AAll \1 
V\~6\ 


. U25somlll .IO.27.A SW846 
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lA - FORM I VOA-l CLIENT SAMPLE NO. 

VOLATILE ORGANICS ANALYSIS DATA SHEET VWAE- SB23 -28 32-1 
III 

Lab Name: SPECTRUM ANALYTICAL, I NC . Contract: 

Lab Code: MITKEM Case No.: K2257 Mod . Ref No. : SDG No.: SK2257SPLP 

Matrix: (SOIL/SED/WATER ) [!VATER Lab Sampl e ID: K2257 - 04D 

Sample wt/vol : 5 . 00 (g/mL) ML Lab File ID: VI M4381.D 

Level: (TRACE/LOW/MED) LOW Date Received: 11/02/2011 

% Moisture: not dec . Date Analyzed: 1111112011 

GC Column: DB-624 ID: 0.2 5 (mm) Dilution Factor: 5 . 0 

Soil Extract Volume: (uL) Soil Aliquot Vo lume : (uL) 

Purge Volume: 5.0 (mL) 

CAS NO . 

1634-04-4 

COMPOUND 

Methyl tert-butyl ether 

CONCENTRAT ION: 

UG/L 

2.5 

Q 

U 

DL 

1.2 

LOD 

2 . 5 

LOQ 

25 
107 - 06 - 2 

71-43-2 
1330-20-7 

l, 2-Dichloroethane 
Benzene 
Xylene (Total) 

2 .5 
2.5 

580 

U 

U 

2.1 
1.7 
1.8 

2.5 
2.5 
5.0 

25 
25 
25 

~u 
U 2 t) 

somlll.l0.27.A SW846 
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IF - FORM I SV-S I M CL IENT SAMPLE NO. 

VWAE-S82 2-l 620-l 
111 

SEMIVOLATILE SI M ORGANICS ANALYSI S DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL , INC. 

Lab Code : MITKEM Case No.: K2257 

Matrix: (SOIL /SED/WATER) SOIL 

Sample wt /vo1: 30 . 4 (g/mL) G 

% Moisture: 1 0 De c anted : (Y/N) N 

Concentrat ed Extract Vo l ume: 1000 (uL) 

Inject i on Volume: 1. 0 (uL) GPC Factor: 1. 00 

GPC Cleanup : (Y/N) N pH: 

Contract: 

Mod. Ref No . : SDG No. : SK2257 

Lab Sample ID : K2257 - 0 l A 

Lab File ID: S583238 . D 

Extraction : (Type) SONC 

Date Received: 11/02/2011 

Date Extracted : 11 /0 8/2011 

Date Ana lyzed : 11/09/2011 

Dilution Factor: 1.0 

CAS NO. COMPOUND 

91-2 0-3 Naphthalene 
91-57-6 2-Methyl naphthalene 

CONCENTRAT I ON: 

-

llG/KG 

3.6 
3.6 

Q DL LOD 

U 1.1 3 . 6 
.£..--. ~_._1_~6__ 

LOQ 

3. 6 
3.6 

-

~ttl ~\ 

\ltJ\ 


0'1·..., 
somIl1.l0.27.A ..;. IEPA 
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---------------------------

1F - FORM I SV-SIM CLIENT SAMPLE NO. 

VWAE-S822- 283 2-1 
111 

SEMIVOLATILE SIM ORGANICS ANALYSI S DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. 

Lab Code: MITKEM Case No.: K2257 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vo1: 30.1 (g/mL) G 

% Moisture: 11 Decanted: (Y/N) N 

Concentrated Extract Volume: 1000 (uL) 

In ject i on Volume: 1. 0 (uL) GPC Factor: 1. 00 

GPC Cleanup: (Y /N) N pH: 

CAS NO. COMPOUND 

91-20-3 Naphthalene 
91-57-6 2-Methylnaph t ha lene 

CONCENTRATION: 
Il G/ KG 

3500 
5900 / 

Q DL 

W' 1.1 
E/ 1.1 

LOD 

3.7 
3.7 

-

LOQ 

3 . 7 [JJ/.il 
3.7 

Contract: 

Mod. Ref No.: SDG No.: SK2257 

Lab Sample 10: K2257-02A 

Lab File 10: S583241.D 

Extraction: (Type) SONC 

Date Received: 11/02/2011 

Date Extracted: 11/08/2011 

Date Analyzed: 11/09 /20 11 

Dilution Factor: 1.0 

,I,,'.~ 

~r 


~\\ 
\t t'J .;.., 8> 

somUI.lO.27.A EPA 
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-----------------------

IF - FORM I SV-SIM CLIENT SAMPLE NO. 

VWAE-SB22-2832-1 
111DL 

SEMIVOLATILE SIM ORGANI CS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. 

Lab Code: MITKEM Ca se No.: K2257 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt /vol: 30.1 (g/mL) G 

% Moisture: 11 Decanted: (Y/N) N 

Concentrated Extract Vo lume: 1000 (uL) 

Injection Vo lume: 1.0 (uL) GPC Fact or: 1. 00 

GPC Clea nup: (Y/N ) N pH: 

Contract: 

Mod. Ref No.: SDG No.: SK2 257 

Lab Sample ID: K2257-02ADL 

Lab File ID: S5B3252.0 

Extrac tion: (Type) SONC 

Date Received: 11/02/20 11 

Date Extracted: 11 / 08 /2011 

Date Analyzed: 11/1 0 /2 011 

Dilution Factor : 50.0 

CAS NO. 

91-20-3 
91-57-6 

COM POUND 

Naphthalene 
~Methy1nap~tha1ene 

CONC ENTRATI ON : 
pG /KG 

1700 
3100 

Q 

V 
V 

DL 

56 
56 

LOD 

180 
180 

LOQ 

180 
180 

~Ol\\
\1 

somllI.lO.27.A EPA 029 
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IF - FORM I SV-SIM CLIENT SAMPLE NO. 

VWAE-SB23-l620-l 
111 

SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: K2257 Mod. Ref No.: SDG No.: SK2257 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample 10: K2257-03A 

Sample wt/vol: 30 . 0 (g/mL) G Lab File 10: S5B3242 .D 

Extraction: (Type) SONC 
---------------------

% Moisture: 8 .9 Decanted: (Y/N) N Date Received: 11/02/2011 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 11/08/2011 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 11/09/2011 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CONCENTRATION: 
CAS NO. COMPOUND Il G/ KG Q DL LOD LOQ 

91-20-3 Naphthalene 5600 IV 1.1 3 . 6 3 . 6 0J{f fm ~ 
91 -57- 6 2-Methyll1apht~ale~_ 8300 ·V 1.1 3.6 3 .6 j,

-

/ 

VV'(;OI II 

03Q

som1l1.l0.27.A EPA 
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---------------------------

1F - FORM I SV-SIM CLIENT SAMPLE NO. 

VWAE - SB23 -1 620 - 1 
111DL 

SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL , INC. 

Lab Code: MITKEM Case No .: K2257 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 30 . 0 (g/mL) G 

% Moisture: 8.9 Decanted: (Y/N) N 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 

GPC Cleanup : (Y/N) N pH: 

Contract : 

Mod. Ref No.: SDG No.: SK2257 

Lab Sample 10 : K2257-03ADL 

Lab File 1 0 : S5B3253.D 

Extraction: (Type) SONC 

Date Received: 11/02/2011 

Date Extracted: 11/08/2011 

Date Analyzed : 11/10 /2011 

Dilution Factor: 100.0 

CAS NO. COMPOUND 
CONCENTRATION: 

IlG/KG Q DL LOD LOQ 
I 

91 -2 0-3 Naphthalene 7900 Id' 110 360 360 
91-57-6 2-Methylnaphthalene 14000 ,¥J 110 360 360 

~\\ 
\1 

/I "U0 l'.
somll1.10,27.A EPA 
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IF - FORM I SV-SIM CLIENT SAMPLE NO. 

VWAE-SB23-2832-1 
III 

SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: K2257 Mod. Ref No.: SDG No.: SK2257 

Matrix: (SOIL/SED/WATER) SOIL Lab Sample ID: K2257-04A 

Sample wt/vol: 30.2 (g/mL) G Lab File ID: S5B3243.D 

Extraction: (Type) SONC 

% Moisture: 12 Decanted: (Y /N) N Date Received: 11/02/2011 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 11/08/2011 

Injection Volume: 1. 0 (uL) GPC Factor: 1. 00 Date Analyzed: 11/09/2011 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION: 

Il G/ KG Q DL LOD LOQ 

91-20-3 Naphthalene 3300 E 1.1 3.7 3 . 7 (J}Ift 
91-57-6 2-Methyl~ap~tha1ene 

---
4800 

- - - -
,E' 1.1 

-
3.7 3.7 

IwJi ~ 
~. 

\IA~ II
VV~l} 

Ii (~ ')
UV~ 

EPA 



---------------------------

IF - FORM I SV-SIM CLIENT SAMPLE NO. 

VWAE - S823 - 2832- 1 
111DL 

SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. 

Lab Code: MITKEM Cas e No.: K2257 

Matrix: (SOIL/SED/ltVATER) SOIL 

Sample wt/vo l: 30.2 (g/mL) G 

% Moi sture: 12 Decanted: (Y/N) N 

Concentrated Extract Volume : 1000 (uL) 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 

GPC Cleanup: (Y/N) N pH: 

Contract : 

Mod. Ref No .: SDG No.: SK2257 

Lab Sample ID: K2257-04ADL 

Lab File ID : S583254.D 

Extraction: (Type) SONC 

Date Received: 11/02 / 2011 

Date Extracted: 11/08/2011 

Date Analyzed: 11/10/2011 

Dilution Factor: 50 . 0 

CAS NO. COMPOUND 
CONCENTRATION: 

IlG/KG Q DL LOD LOQ 

91 - 20-3 
91-57 -6 

Naphthalene 
2-Methylnaphthalene 

3000 
4200 

.l9' 
IY" 

56 
56 

190 
190 

190 
190 

~l\ 
033 

EPA 



-----

----------------

IF - FORM I SV-SIM CLIENT SAMPLE NO. 

VWAE-SB23P-2832
1111 

SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. 

Lab Code: MITKEM Case No.: K2257 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt / vol: 30.1 (g/mL) G 

% Moisture: 11 Decanted: (Y / N) N 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 
CONCENTRATION: 

pG/ KG Q DL LOD LOQ 

91-20- 3 Naphthalene 3800 ~L 1.1 3 . 7 3.7 . ~ 
91-57-6 2-Methylnaphthalene 5500 " "'f£ 1.1 3.7 3.7 

Contract: 

Mod. Ref No.: SDG No.: SK2257 

Lab Sample 10: K2257-05A 

Lab File 10: S5B3244.0 

Extraction: (Type ) SONC 

Date Received: 11/02/2011 

Date Extracted: 11/08/2011 

Date Analyzed: 11 / 09/2011 

Diluti on Factor: 1.0 

~~ 

.v 


~\\ 

\ll 


,om Ill.! O.27.A EPA U3~ 
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IF - FORM I SV-SIM CLIENT SAMPLE NO. 

VWAE-SB23P-2832
1111DL 

SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. 

Lab Code: MITKEM Cas e No. : K2257 

Matrix: (SOIL/SED/WATER) SOIL 

Sample wt/vol: 30 .1 (g/mL) G 

% Moisture : 11 Decanted: (Y/N) N 

Conce ntrated Extract Vo l ume : 1000 (uL) 

Injection Volume: 1. 0 (uL) GPC Factor: 1. 00 

GPC Cleanup: (YiN) N pH: 

Contract: 

Mod. Re f No.: SDG No.: SK2257 

Lab Sampl e 10: K2257-05ADL 

Lab File 10: S5B3255 . D 

Ext r action : (Type) SON C 

Date Received : 11/02/2011 

Date Extracted: 11/08 /20 11 

Date Analyzed : 11/10 /20 11 

Dilution Factor : 50.0 

CAS NO. COMPOUND 
CONCENTRATI ON: 

)JG/KG Q DL LOD LOQ 
I 

91- 20 - 3 Naphthalene 3100 p i 56 190 1 90 
91 - 57 - 6 2-Me~hylnaphthalene 4500 11,0" 56 190 190 

~0\\ 
(J ? t-)(1 
, v, 

somIlI.lO.27.A EPA 
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----------------

1F - FOfu~ I SV-SIM CLIENT Sfu~PLE NO. 

VWAE-S822-1620-1 
111MS 

SEMIVOLATILE SIM ORGANICS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. 

Lab Code: MITKEM Case No.: K2257 

Matrix: (SOIL / SED/WATER) SOIL 

Sample wt / vo1: 30.5 (g/mL) G 

% Moisture: 10 Decanted: (Y / N) N 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1. 0 (uL) GPC Factor: 1. 00 

GPC Cleanup: (Y/N) N pH: 

Contract: 

Mod. Re f No.: SDG No.: SK2257 

Lab Sample ID: K2257-01AMS 

Lab File 10: S583239.D 

Extraction: (Type) SONC 

Date Received: 11 / 02/2011 

Date Extracted: 11/08/2011 

Date Analyzed: 11/09 / 2011 

Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION: 

).lG/KG Q DL LOD LOQ 
I 

91-20-3 Naphthalene 67 1.1 3.6 3.6 
91-57-6 2-Methylnaphthalene 71 1.1 3.6 

- -
3.6 

-

~1\1\\ 
(1Y

somllI.lO.27.A EPA 03b 
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1F - FORM I SV-SIM CLIENT SAMPLE NO . 

VWAE-S82 2-1 62 0-1 
111MSO 

SEMIVOLATILE SIM ORGANICS ANALYS IS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. 

Lab Code : MITKEM Case No.: K2257 

Matrix: (SOIL/SED/WATER) SOIL 

Sampl e wt/vol: 30 .4 (g/mL) G 

% Moi sture : 10 Decanted: (Y/ N) N 

Concentrated Extract Vo l ume: 1000 (uL ) 

Injection Vo l ume : 1.0 (uL) GPC Factor: 1.00 

GPC Cleanup: (Y /N) N pH: 

Contract : 

Mod. Ref No .: SOG No.: SK225 7 

Lab Sample 10: K225 7- 01AMSD 

Lab File 1 0 : S583240.D 

Extraction: (Type) SONC 

Date Received: 11/02 /20 11 

Date Extracted: 11/08/2011 

Date Analyzed: 11 /09/2011 

Dilution Factor: 1. 0 

CAS NO. COMPOUND 
CONCENTRAT ION: 

pG/KG Q DL LOD LOQ 

91- 20- 3 Naphthalene 61 1.1 3 . 6 3.6 
91 - 57-6 
-

2 -Methylnaphthalene 64 1.1 3.6 3.6 

wt'0\\ 
soml Jl.lO.27.A EPA U37 
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1D - FORM I SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-SB22 -1620-1 
III 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: K2257 Mod. Ref No.: SDG No.: SK2257 

Matrix: (SOIL/ SED/WATER) WATER Lab Sample ID: K2257-01B 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S6A6244.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 11/02/2011 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 11/07 /20 11 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 11/08/2011 

GPC Cleanup: (Y/N ) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 

91-20-3 Naphthalene 
91-57-6 2-Methylnaphthalene 

CONCENTRATION: 
UG/L 

'-- --

2 . 0 
2.0 

Q DL 

U 0.96 
U 0.94 
- L-

LOD 

2.0 
2.0 

LOQ 

2.0 
2.0 

w~ 

\t6'll 


SOOl I J I. JO.27.A SWM6 038 
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1D - FORM I SV-1 CLIENT SAMPLE NO . 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAE-SB22-2832-1 
III 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: K2257 Mod. Ref No.: SDG No.: SK2257 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: K2257-02A 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S6A6245.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture : Decanted: (Y/N) Date Received: 11 /02/2011 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 11 /07/20 11 

Injection Volume: 1. 0 (uL) GPC Factor: 1. 00 Date Analyzed: 11/08/2011 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 

91-20-3 Naphthalene 49 0.96 2.0 2.0 Ji 
9l-57-6 2-Methylnaphthalene ----.~- -

0.94 2.0 2.0 i 
S~ 
gfr 

~\\ 

\tP 


039somlI 1.I0.27.A SW846 
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1D - FORM I SV-1 CLIENT SAMPLE NO. 

VWAE-SB23-1620-1SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
III 

Lab Name : SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: K2257 Mod. Ref No.: SDG No.: SK2257 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: K2257-03A 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S6A6246.D 

Level: (LOW/MED) LOW Extraction : (Type) SEPF 

% Moisture: Decanted: (Y/ N) Date Received: 11/02/2011 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 11/07/2011 

Injection Volume: 1. 0 (uL) GPC Factor: 1. 00 Date Analyzed: 11/0B/2011 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 

91-20-3 
91-57-6 

Naphthalene 
2-Methylnaphthalene 

92 
71 0 

-

~y 

L-. -

0.96 
0.94 
-

2.0 
2.0 

2.0 

2.0 ..:1(:, 

j) ~~u.j 

61,

V0~\\ 

\ 

somlll.lO.27.A SWB46 u~o 
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1D - FORM I SV-1 CLIENT SAMPLE NO. 

VWAE-SB23-1620-1 
111DL 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: K2257 Mod. Ref No.: SDG No.: SK2257 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: K2257-03ADL 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S6A6253.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y /N) Date Received: 11/02/2011 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 11/07/2011 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 11/09/2011 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 2.0 

CAS NO. COMPOUND 
CONCENTRATION: 

UG!L Q 
.I 

DL LOD LOQ 

91-2 0 -3 Naphthalene 89 IJO" . 1.9 4.0 4.0 
91-57-6 2-Methylnaphthalene 71 - D r 1.9 4.0 4. ~ fJJl bL, 


~~t~[\ 

U~l 

somlI I.IO.27.A SW846 
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1D - FORM I SV-1 CLIENT SAMPLE NO. 

VWAE-SB23-2832-1SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 
111 

Lab Na me: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No . : K2257 Mod. Ref No.: SDG No.: SK2257 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: K2257-04A 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S6A6247.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y /N) Date Received: ll/02/20ll 

Concentrated Extract Volume: 1000 (uL) Date Extracted: ll/07/20ll 

Injection Volume : 1. 0 (uL) GPC Factor: 1. 00 Date Analyzed: ll/08/20ll 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. COMPOUND 
CONCENTRATION: 

UG/L Q DL LOD LOQ 
, 

91-20-3 Naphthalene 46 0.96 2.0 2.0 
91-57-6 ~ -Meth}'lnaphthalene 23 0.94 2.0 2.0 --'\ 

.J.. 0L
$ 


wt;'\l\ 

O~2 

sOOl III.lO.27.A SW846 
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1D - FORM I·SV-1 CLIENT SAMPLE NO. 

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET VWAE -EB0 1-110111 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No.: K2257 Mod. Ref No.: SDG No.: SK2257 

Matrix: (SOIL/SED/WATER) WATER Lab Sample ID: K2257-06A 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: S6A6243.D 

Level: (LOW/MED) LOW Extraction: (Type) SEPF 

% Moisture: Decanted: (Y/N) Date Received: 11/02/2011 

Concentrated Extract Volume: 1000 (uL) Date Extracted: 11/07/2011 

Injection Volume: 1.0 (uL) GPC Factor: 1.00 Date Analyzed: 11/08 /20 11 

GPC Cleanup: (Y/N) N pH: Dilution Factor: 1.0 

CAS NO. 

91-20-3 
91-57-6 

COMPOUND 

Naphthalene 
2-Methylnaphthalene 

CONCENTRATION: 
UG!L 

2.0 
2.0 

Q 

U 

U 

DL 

0.96 
0.94 

LOD 

2.0 
2.0 

LOQ 

2.0 
2.0 

-- -

~fi\l(
(1 

somlI 1.I0.27.A SW846 O!x3 
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Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division 11/12/2011 

Client: CHZM-Hill, Inc. 

Client Sample ID: VW AE-SB22-16Z0-1111 Project: CTO-0083 Vieques AOC E Soils 

Lab ID: K22S7-01 Collection Date: 11/01111 8:40 

Analyses 	 Result Qual LOD LOQ Units DF Date Analyzed Batch ID 

SW846 80150 TPH -- TOTAL PETROLEUM HYDROCARBONS (fPH) BY GC-FID TPH_S 
Extractable Total Petroleum Hydrocarbon 16 7.8 A 7.8 mglKg 111/09/201112:41 62825 

Oil Range Organics 25 13 A 13 mg/Kg 111/09/201112:41 62825 

Surrogate: altho· T erphenyl 74.0 50·150 %REC 1 11/0912011 12:41 62825 

~~ 

Qualifiers: 	 ND - Not Detected at the Limit of Detection S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below Limit of Quantitation R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

mll.lI.OS.A DF - Dilution Factor LOQ - Limit of Quantitation 

" Qualified to Limit ofDetection (LOD) LOD - Limit of Detection 044 
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Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division 11/12/2011 

Client: CH2M-HilJ, Inc. 

Client Sample ID: VW AE-SB22-2832-1111 Project: CTO-0083 Vieques AOC E Soils 

Lab ID: K2257 -02 Collection Date: 11101111 9:20 

Analyses 	 Result Qual LOD LOQ Units DF Date Analyzed Batch ID 

SW846 8015D TPH - TOTAL PETROLEUM HYDROCARBONS (fPH) BY GC-FID TPH_S 
Extractable Total Petroleum Hydrocarbon 2100 77 A 77 mglKg 1011/09/201118:23 62825 

Oil Range Organics 2200 130 ' 130 mg/Kg 1011/09/2011 18:23 62825 

Surrogate: ortho-Terphenyl 78.0 50-150 %REC 1011/09/201118:23 62825 

ct~ 
~ 

Qualifiers: 	 ND - Not Detected at the Limit of Detection S - Spike Recovery outside accepted recovery limits 

J -Analyte detected below Limit of Quantitation R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

mll.ll.08.A DF - Dilution Factor LOQ - Limit of Quantitation 
/~-, O 'i ;)" Qualified to Limit ofDetection (LOD) 	 LOD - Limit ofDetection 
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Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division 11/12/2011 

Client: CH2M-HiU, Inc. 

Client Sample ID: VWAE-SB23-1620-1111 Project: CTO-0083 Vieques AOC E Soils 

Lab ID: K22S7-03 Collection Date: 11/01111 10:20 

Analyses 	 Result Qual LOD LOQ Units DF Date Analyzed Batch ID 

SVV846 80150 TPH - TOTAL PETROLEUM HYDROCARBONS (TPH) BY GC-FID TPH_S 
Extractable Total Petroleum Hydrocarbon 1600 77' 77 mg/Kg 1011/09/20111B:4B 62B25 

Oil Range Organics 1700 130 ' 130 mg/Kg 10 11/09/2011 1 B:4B 62B25 

Surrogate: ortho· Terpheny! 72.1 50·150 %REC 1011/09/20111B:4B 62B25 

~%'\. 
\f} 

Qualifiers: 	 ND - Not Detected at the Limit ofDetection S -Spike Recovery outside accepted recovery limits 

J -Analyte detected below Limit of Quantitation R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E -Value above quantitation range 

mIJ.ll.08.A DF - Dilution Factor 	 LOQ - Limit of Quantitation 
O~6

" Qualified to Limit ofDetection (LOD) 	 LOD - Limit ofDetection 
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Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division 11/12/2011 

Client: CH2M-HiU, Inc. 

Client Sample ID: VWAE-SB23-2832-1111 Project: CTO-0083 Vieques AOC E Soils 

Lab ID: K2257-04 Collection Date: 11/01111 10:55 

Analyses 	 Result Qual LOD LOQ Units DF Date Analyzed Batch ID 

SW846 80150 TPH - TOTAL PETROLEUM HYDROCARBONS (TPH) BY GC-FID TPH_S 
Extractable Total Petroleum Hydrocarbon 2800 J"" ffi 79 ' 79 mg/Kg 1011/09/201119:14 62825 

Oil Range Organics 2700 140 ' 140 mg/Kg 1011/09/201119:14 62825 

Surrogate: ortho-T erphenyl 73.9 50-150 %REC 1011/09/201119:14 62825 

{~
\'} 

Qualifiers: 	 ND - Not Detected at the Limit of Detection S - Spike Recovery outside accepted recovery limits 

J -Analyte detected below Limit of Quantitation R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range ,. ,.~

[J ..i /
mll.ll.OS.A DF - Dilution Factor LOQ - Limit of Quantitation 

1\ Qualified to Limit ofDetection (LOD) LOD - Limit ofDetection 
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Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division 11/12/2011 

Client: CH2M-Hill, Inc. 

Client Sample ID: VWAE-SB23P-2832-1111 Project: CTO-0083 Vieques AOC E Soils 

Lab ID: K2257 -05 Collection Date: 11/01111 11 :00 

Analyses 	 Result Qual LOD LOQ Units DF Date Analyzed Batch ID 

S\1V846 80150 TPH - TOTAL PETROLEUM HYDROCARBONS (TPH) BY GC-FID TPH_S 
Extractable Total Petroleum Hydrocarbon 1700 r tl> 78" 78 mglKg 10111091201119:39 62825 

Oil Range Organics 2000 130 " 130 mglKg 101110912011 19:39 62825 

Surrogate: ortho· Terphenyl 66.8 50·150 %REC 10 1110912011 19:39 62825 

f'\,\1 
~ 

Qualifiers: 	 ND - Not Detected at the Limit of Detection S - Spike Recovery outside accepted recovery limits 

1 -Analyte detected below Limit ofQuantitation R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 
mll.lI.OS.A DF - Dilution Factor 	 LOQ - Limit of Quantitation 

(J~S
" Qualified to Limit ofDetection (LOD) 	 LOD - Limit ofDetection 
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Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division 11/12/2011 

Client: CH2M-Hill, Inc. 

Client Sample ID: VWAE-EBOI-110111 Project: CTO-0083 Vieques AOC E Soils 

Lab ID: K2257-06 Collection Date: 11/01/11 9:55 

Analyses 	 Result Qual LOD LOQ Units DF Date Analyzed Batch ID 

SVV846 80150 TPH -- TOTAL PETROLEUM HYDROCARBONS (TPH) BY GC-FID TPH_W 
Extractable Total Petroleum Hydrocarbon NO 0.35 A 0.35 mg/L 111/11/20119:27 62727 

Oil Range Organics NO 0.35 A 0.35 mg/L 1 11/1112011 9:27 62727 

Surrogate: ortho· T erphenyf 80.2 50-150 %REC 111/11/20119:27 62727 

~\\ 
\~ 

Qualifiers: 	 ND - Not Detected at the Limit of Detection S - Spike Recovery outside accepted recovery limits 

J -Analyte detected below Limit ofQuantitation R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

ml t.ll.OB.A DF - Dilution Factor 	 LOQ - Limit of Quantitation O~9 
/\ Qualified to Limit ofDetection (LOD) 	 LOD - Limit ofDetection 
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Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division 1111212011 

Client: CH2M-Hill, Inc. 

Client Sample lD: VWAE-SB22-1620-1111 Project: CTO-0083 Vieques AOC E Soils 

Lab ID: K2257-01 Collection Date: 11101111 8:40 

Analyses 	 Result Qual LOD LOQ Units DF Date Analyzed Batch ID 

SW846 8015D GRO -- GASOLINE RANGE ORGANIC (GRO) BY GC-FID 	 GRO_S 
Gasoline Range Organics ND 2900 ' 2900 ug/Kg 1 11/08/2011 13:49 62822 


Surrogate: Bromofluorobenzene 106 79-118 %REC 111/08/201113:49 62822 


~\\ 
\f) 

Qualifiers: 	 ND - Not Detected at the Limit of Detection S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below Limit of Quantitation R - RPD ou tside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

mll.ll.OS.A {J,5JJDF - Dilution Factor 	 LOQ - Limit of Quantitation 

A Qualified to Limit of Detection (LOD) 	 LOD - Limit of Detection 
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Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division lJl 12120lJ 

Client: CH1M-Hill, Inc. 

Client Sample ID: VWAE-SB22-2832-1111 Project: CTO-0083 Vieques AOC E Soils 

Lab ID: K22S7-02 Collection Date: 11101111 9:20 

Analyses 	 Result Qual LOD LOQ Units DF Date Analyzed Batch ID 

SW846 8015D GRO -- GASOLINE RANGE ORGANIC (GRO) BY GC-FID 	 GRO_S 
Gasoline Range Organics 1800000 85000 A 85000 ug/Kg 2511/08/201114:16 62822 


Surrogate: Bromofiuorobenzene 98.2 79-118 %REC 2511/08/201114:16 62822 


\~or"" 

Qualifiers: 	 ND - Not Detected at the Limit of Detection S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below Limit ofQuantitation R - RPD outside accepted recovery limi ts 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

mII.II.OS.A DF - Dilution Factor 	 LOQ - Limit ofQuantitatioo 051 
A Qualified to Limit of Detectioo (LOD) 	 LOD - Limit ofDetection 
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Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division 1111212011 

Client: CH2M-Hill, Inc. 

Client Sample ID: VWAE-SB23-1620-1111 Project: CTO-00S3 Vieques AOC E Soils 

Lab ID: K22S7-03 Collection Date: 11101111 10:20 

Analyses 	 Result Qual LOD LOQ Units DF Date Analyzed Batch ID 

SW846 8015D GRO -- GASOLINE RANGE ORGANIC (GRO) BY GC-FID 	 GRO_S 
Gasoline Range Organics 1500000 50000' 50000 ug/Kg 1611/08/201114:45 62822 


Surrogate: Bromofluorobenzene 114 79-118 %REC 16 11/08/2011 14:45 62822 


cf,,\'
V 

Qualifiers: 	 ND - Not Detected at the Limit of Detection S - Spike Recovery outside accepted recovery limits 

J - Analyte detected below Limit ofQuantitation R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

ml1.1 1.0S.A DF - Dilution Factor 	 LOQ - Limit ofQuantitation -. 052 
" Qualified to Limit of Detection (LOD) 	 LOD - Limit ofDetection 

505 



Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division 11/12/2011 

Client: CH2M-Hill, Inc. 

Client Sample ID: VWAE-SB23-2832-1111 Project: CTO-0083 Vieques AOC E Soils 

Lab ID: K2257-04 Collection Date: 11101/11 10:55 

Analyses 	 Result Qual LOD LOQ Units DF Date Analyzed Batch ID 

SVV846 8015D GRO -- GASOLINE RANGE ORGANIC (GRO) BY GC-FID 	 GRO_S 
Gasoline Range Organics 950000 61000 A 61000 ug/Kg 2011/08/201115 :15 62822 

Surrogate: Bromofluorobenzene 100 79-118 %REC 2011/08/201115:15 62822 

f,,"
{~ 

Qualifiers: 	 r-..rn -Not Detected at the Limit of Detection S - Spike Recovery outside accepted recovery limits 

J -AnalJ1e detected below Limit of Quantitation R - RPD outside accepted recovery limits 

B - AnalJ1e detected in the associated Method Blank E - Value above quantitation range 

mll.lI.OB.A DF - Dilution Factor 	 LOQ - Limit of Quantitation 053 
/\ Qualified to Limit of Detection (LOD) 	 LOD - Limit ofDetection 
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Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division 11/12/2011 

Client: CH2M-Hill. Inc. 

Client Sample ID: VWAE-SB23P-2832-1111 Project: CTO-0083 Vieques AOC E Soils 

Lab ID: K2257-05 Collection Date: 11101111 11 :00 

Analyses 	 Result Qual LOD LOQ Units DF Date Analyzed Batch ID 

S\N846 8015D GRO - GASOLINE RANGE ORGANIC (GRO) BY GC-FID 	 GRO_S 
Gasoline Range Organics 890000 63000 ' 63000 ug/Kg 2011/08/2011 15:48 62822 

Surrogate: Bromonuorobenzene 98.8 79-118 %REC 2011/08/2011 15:48 62822 

cf""\f 

Qualifiers: 	 ND - Not Detected at the Limit of Detection S - Spike Recovery outside accepted recovery limits 

J -Analyte detected below Limit of Quantitation R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

mlJ.II.08.A DF - Dilution Factor 	 LOQ - Limit ofQuantitation 
~.. 05 (t::. 

" Qualified to Limit ofDetection (LOD) 	 LOD - Limit ofDetection 
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Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division 1111212011 

Client: CH2M-Hill, Inc. 

Client Sample ill: VWAE-EB01-110111 Project: CTO-0083 Vieques AOC E Soils 

Lab ill: K2257-06 Collection Date: 11101111 9:55 

Analyses Result Qual LOD LOQ Units DF Date Analyzed Batch ill 

SVV846 8015D GRO -- GASOLINE RANGE ORGANIC (GRO) BY GC-FID GRO_W 
Gasoline Range Organics NO 100 A 100 ug/L 1 11/08/2011 17:24 62823 

Surrogate: Bromofluorobenzene 94.2 87·112 % REC 1 11/08/201117:24 62823 

f:",\\
{I 

Qualifiers: ND . Not Detected at the Limit of Detection S . Spike Recovery outside accepted recovery limits 

J . Analyte detected below Limit of Quantitation R . RPD outside accepted recovery limits 

B . Analyte detected in the associated Method Blank E . Value above quantitation range 

mlJ.Jl.08.A DF . Dilution Factor LOQ . Limit of Quantitation 05S.. t ~ '~ .... 
A Qualified to Limit ofDetection (LOD) LOD . Limit ofDetection 
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Spectrum Analytical, Inc. Featuring Hanibal Technology -- Rhode Island Division 11/12/2011 

Client: CH2M-Hill, Inc. 
Client Sample ID: VWAE-TB01-110111 Project: CTO-0083 Vieques AOC E Soils 

Lab ID: K22S7-07 Collection Date: 11101111 0:00 

Analyses 	 Result Qual LOD LOQ Units DF Date Analyzed Batch ID 

SW846 8015D GRO -- GASOLINE RANGE ORGANIC (GRO) BY GC-FID 	 GRO_S 
Gasoline Range Organics NO 2400 A 2400 ug/Kg 1 11/08/2011 17:54 62822 


Surrogate: Bromofluorobenzene 114 79·118 %REC 1 11/08/2011 17:54 62822 


~\\
\'d-

Qualifiers: 	 ND - Not Detected at the Limit of Detection S - Spike Recovery outside accepted recovery limits 

J -Analyte detected below Limit of Quantitation R - RPD outside accepted recovery limits 

B - Analyte detected in the associated Method Blank E - Value above quantitation range 

mll.lI.OS.A DF - Dilution Fador 	 LOQ - Limit of Quantitation 
05()hi ""\111 • 

1\ Qualified to Limit ofDetection (LOD) 	 LOD - Limit ofDetection 

98 



-------- Project No.:~~J::\9.:.?, t= ~. 'f::K ..___ _____ 
_ __ l-:l ;\~' OM ~ cl,.d-."" c. _<?~..... ____ 

Site Name: t-o c... E 

Location: \j7 e:..o.V~& _ _ _ ___ State~R-_.... __..._- - 

Samplc.r(s) <::::~\o*e...._ G&,",~51 \,(-<=:." ,-;7 ~J \- ~:~ 

IS tl !, I \\ -I 0 'S 't D _~Ct k, f ~)()-- 4 ,- . 0 0 i ,X 'X 1;;:< . ... .- ~-~ -T R=~-- Old Q C __···_···-_ -_ -_ 

-r;~o :~~i;-; ll - ~~T ~) ~r+ +-+l;.;S;j:~~;~,~. ~ 
! \'IIIII NA .I{;, is£) <'010 0 0 lX X i ! J .. .. . :> 1 l ... .. -- - 1--- l--- i- !- - ~ !-. -+-·-i-i-_ - ii-_-+-- I--l--l-=-______i-i 

Time: 

.. I~:~::~~, . -...... - ~c'z~~~ (J:f1Z' ! ~~'. (;.''l~ 
~ 

_ __ ---+-1_: : 
(J1 ' ~ C6~'dlti?O ~pon're~eipt 8fIceCi EJ Ambient{] .;:car'C?_~ _____==__L :=j 

......_._.._-_._-_. ............._-_.__._-----, 


MITKEM CHAI··N"-.-.1':r;,\~! · OF' CUSTODY R-ECORD.' :~ ." '6 .\ . 
~~~"-"::::: - :1 '1""-~>::::::

I. D"-s,~' ~~~(TRUM ANALYTICAL INC. F"'~,ring HANliiAL TEOi)l~LaGY ____ , _ Pagc~_ of_l__ 

.- --

i 
Report To: l-l.; \~ '0 'it  invoice To: f'J~'1 ClEAN t~OQ c..ro-- o;>!3 

Projcct Mgr.: Sk?}:,~J\. IQ r ",-,; d P.O. No. ~?3 ~ G:, a... RQN: ___ _ 

I=Na2SlO; 2=HCl 3=H2SO. 4=H!'>IO ) 5~'NaOH 6=Ascorbi;:; Acid 7=CH}OH 

8~- NaHS0 4 9= M<-- 0 t-\ 10= f\<~" c II" "I \() ! \~ I \.:J I I _
•. m _ 

DW·'·~Drinking Warer G\V=Groundwatcr W"\V=\Vastewater 1_ CO!:itaiilers: AnalYs.cs: 

O=()il 3\1/= Surface Water SO=Soil SL=Slucige A=Aix I ~)I '" ri ~ ! I u ' '--' -'-----E~ - 1
Xl~"____ X2= X3'" 

~ 0 ~ ~! 0 C> I _ Q -=-, ~C:;, 0 Q 
-« '2 '- .- >: .1J i ~ :1G=G rab C= Cornpositc 

~1~~ __ ~::ld_J 

f-~-'---'---::~;:~'" 
_~??)~-A-'~_:l:'~:: __ 

_ __~~ ' i>,E. -So~~- \i ~1' w~
C"'~~-:'6",-~- lio:»-lili 

_::~:;~:::~;\(~ :':II ~:;I~.. 
~W-'\E -,S()\-I\O\11 

o E I ~ I II 0"1 <: ~: o<i <..J g 
v 
"'>-. -I b

Date : 'Erne: ~ ; ~ ~1~ I ; iii; ~ ~\' ; ~ i 
\lr ' [1\ 0&"0 I c." S0~-"-!~.iL 0 ' lxx>< ~Ii:/'s. : ')(~
\.\ I i Ili ~____ ~ {( So : ~ i ::L 0 0 X X , X_ X X X f.-: ---I:.. 
\\ i \ I II .,9;;>'0 I c..IL sa ~~ ' :l 0 , 0 .X -X '"/ X IX ,X )( 1;.( 
\.\ l i Ihi,: :: J~~:~ ~I~~; ~ ~ -r::~ ~~~~ xx ';;)z IX 

Special Handling: 
TAT- Indicate Date Needed: _____ 

All TATs subject to laboratory approval. 
Min. L.4-hour notification needed for rushes 
Samples disposed of after 30 days unless 

ol'1erwisc instructed.-_._--_..... 

Notes: 


QlVQC Reporting Level 


[) Level j [) LeveJ D 

o Lcvelll1 o Levd IV 

[J Other 

Slate specific lcportiug standa ,ds: 

~O~.~6 ..... "S~ +-..,.Co 

<>--11 _R:~;;' i!.- () ,"-...b 

I:::C'-;';;~;~~UH 'l 

CJ1 
175 Metro Cen!erBoulevard ' Warwick. RI 02886-1755·401-732-3400' Fax 401-732-3499' www.lDitkeo.co[[]-.] 

c 

http:www.lDitkeo.co
http:S0~-"-!~.iL
http:AnalYs.cs


Spectrum A!laly·t ica L Inc. E'ea tur ir:g H2 n .i. b Ci l Technolo gy Rhode I sl And Di v i s i on 
-~.---- ._----_. 

:Received By : 	 Pase 0 1 of 01 "--'-'-,
~~~_~~~_~d B: : . . _ 	 Log-in Dat.ef29~~ 11/02/2011 

Work Order: K2257 Client Name : C82M Hi l l Inc . 


........~........ - ...- .•.--. .._ _ ._..•.. _
Projec t Name/Event : eTO·-0083 Vicquec; AOe E SO i:c3 


Remar ks: (1/2) Plea s " see associ.2t ed Pre servation (pH ) Soi l HaadSpace 

' samp~~/e~tr~~t tl'~n s[er logbook pages or Air. !lubblc ;I subnllttea lnch th~s data packa<je . VOA I. or eqilal ~o 1/4!' 


l 

Lab Sanlple 1 D H~~JJ'-: '-H2S07,'r--HC l Na-oi-i'" H]~OIj 

t-~at::- i.x 
1. 	 Custody Se a1.(s) C=?r:ese~sent -----.----.-..-~ 

K22570i F/M 

(~ok"n ----,.K22S?-02 ; '1.,--· F/M 
i ------.~-12. Custocy Seal N05. N/A 	 F/M __J:~~~~!-----~-~ " --r' -J 

FiM 
3. 	 Traffic Reports/ ChainC~ rr.esentJm,sent 


of Custody Records __..._ ....~ F/M
K22S7-0S . - - --,------,--- 
(TR/COC(;) ()r Pack.1 ng 
Ltsts 	 - K2257-06 -T- ---- H 

K22S7-07 	 F/MI: 	
,

4. 	 Airbill ~l / ,Lc"_~r 
C' Pr'esent/ seo t 

--.---
!s . 	 .:;i rbi.ll No ,"cdE,: 87 63 4392 8873 

6 . 	 Samp l e ralJ ~; preser~ ::=:::tj
--ISample Tag NUlObcl.'s 

Listed/ ! 
-----:-: ,... . - .--.. : 

(~~~CLiS;..P'O on Chdln- -- ;.

~ustOdY ~ 

Sarnp:'e Condi t ion ~ ----- IC~30ken! 
Leaki :lg I 

:8. Coole.: Te:nperalil.::e prcsc~~s~ ~ 
Indicator Bo t tle '~----I 
~ooler Temper~tur.e r'J 
I'" 

2 'c 

Ccl '-=O-.-?=-" -e-s,-.l""",'-Jf - n- "" o - ,-o y4JNo ......~ - -:-'o - t-iC'- n -n---lI-' 	 !'J 
. J:'\/COC$ anc samp... e ~~ 

tags agree? 

' l'l :-[j;-:c ReceIved \1/02/ 2D~.iI~ ot 
_.a00 !'a tory 

ti 2, 	 T l ine Rp. ce i \;e-(j··..------····-----·--- ··-- 08: q 0 

Sample Tran~sEe'r---- "" 

!rractl on (1) Ti,rOA/~~f~~~~~'on (2 i SV'OA/?EST/."'~,O 

~re a I 	 ~rea I 
~ . _............ . . 
iBy By, 
IOn 	 ElL _. _..__.... 

,IR Temp Gun ID:NT-l VOA Matrix Key: 


!coolant:co;;Ciition:-'-icE ----... -.... US = Unpreserved Soil A= Air 
! ...........  ____~--_ ....._ __,___ ,_ J 
iPreservative Name/I_ot No: UA '" Unpreserved Aqueous H =He l 

M '" MeOH E = Encore 

N = NaHS04 F =Freeze _ ---, I 
'See Sa mple Conditroil Notification/Corrective Action Form Y~s-(t~j;;--~

·~ __ ., __ v ~._~/ . 

jRado~ c;;;~ No 

V:f);IC'~'S71 ~ I O(;l()Ot.551 "MO,:(,(:I <:15 
~;arnple Concli L ion form 6 

058 



I . ,~~,::==~~·; c· i==""""""===="""""~""""""""~=============="==========............~,I 
USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 
I. 	 PACKAGE COMPLETENESS AND DELlVERABLES 

~~-L____________CASE 	 NUMBER: __ KZ~6r _ LAB: ~Pte fnurv1 i+w<lvhed 
SITE 	NAME: V,-tthlJ.4-., Ufo -g3 

1.0 	 Data Completeness and Deliverables 

1.1 	 Has all data been submitted in CLP deliverable 

format or CLP Forms Equivalent? 
 ~-

ACTION: 	 If not, note the effect on review of the data in 
the Data Assessment narrative. 

2.0 	 Cover Letter, SDG Narrative 

2.1 	 Is a laboratory narrative, and/or cover letter 
~ 

signed release present? 	 Ll_ 

2.2 	 Are case number and SDG number(s) contained 

in the narrative or cover letter? 
 ~-

ACTION: 	 If not, note the effect on review of the data in 
the Data Assessment narrative. 

II. 	 VOLATILE ANALYSES 

1.0 	 Traffic Reports and Laboratory Narrative 

1.1 	 Are the Traffic Reports, and/or Chain of Custodies 

from the field samplers present for all samples 

sign release present? 
 ~-

ACTION: 	 If no, contact the laboratory/sampling team for replacement 
of missing or illegible copies. 

1.2 	 Is a sampling trip report present (if required)? 

1.3 	 Sample Conditions/Problems 

059" t v ' .- 6 VOA



USEPA Region II 	 Date: August 2008 
SW846 Method 8260B VOA SOP: 	 HW-24, Rev. 2 

YES NO N/A 

1. 3.1 Do the Traffic Reports, Chain of Custodies, or Lab 
Narrative indicate any problems with sample receipt, 
condition of samples, analytical problems or special 
notations affecting the quality of the , ~ 
data? ___ ~ ____ 

ACTION: 	 If all the VOA vials for a sample have air bubbles or the 
VOA vial analyzed had 2ir bubbles, flag all positive results 
"J" and all non-detects "R". 

ACTION: 	 If any sample analyzed as a soil, other than TCLP, contains 
50%-90% water, all data should be flagged as estimated 
("J"). If a soil sample, other than TCLP, contains more than 
90% water, flag all positive results "Ju and all non-detects 
\\R"" 

ACTION: 	 If samples were not iced or if the ice was melted upon 
receipt at the laboratory and the temperature of the cooler 
was elevated (>10°C), flag all positive results "J" and all 

non-detects non "UJ" . 

~~ph tL fI/'/11 ~ 11/1-11/11 
2.0 	 Holding Times ~	 1I/2r/11 'r~ 2c~ 

2.1 	 Have any volatile holding times, determined from date of 
collection to date of analysis, been exceeded? 

~-

The maximum holding time for aqueous samples is 14 days. 

The maximum holding time for soils non aqueous samples is 14 
days. 

NOTE: 	 If unpreserved, aqueous samples maintained at 4°C for 
aromatic hydrocarbons analysis must be analyzed within 7 
days. If preserved with HCL acid to a pH<2 and stored at 
4°C, then aqueous samples must be analyzed within 14 days 
from time of collection. For non-aqueous samples for 
volatile components that are frozen (less than 7°C) or are 
properly cooled (4°C ± 2°C) and perserved with NaHS04 , the 
maximum holding time is 14 days from sample collection. If 
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USEPA Region II Date: August 2008 
SOP: HW-24, Rev. 2SW846 Method 8260B VOA 

ACTION: 

YES NO N/A 

uncertain about preservation, contact the laboratory 
/sampling team to determine whether or not samples were 
preserved. 

Qualify sample results according to Table 1: 

Table 1. Holding Time Actions for Trace Volatile Analysis 

Matrix Preserved Criteria Action 

Detected Associa ted Non-Detected Associated 

Compounds Compounds 

Aqueous No -i.7 days No qualifications 

No >- 7 days J R 

Yes ::-:: 14 days No qualifications 

Yes > 14 days J R 

Non Aqueous No ~ 14 days J R 

Yes ~ 14 days No qualifications 

YesfNo >-14days J 1__ R 
- L- . . .._________ 

3.0 Surrogate Recovery (CLP Form II Equivalent) 

3.1 Have the volatile surrogate recoveries been listed on Surrogate 
Recovery forms for each of the following matrices: 

a. Water ~-
b. Soil ~-

3.2 If so, are all the samples listed on the appropriate Surrogate 
Recovery forms for each matrix: 

a. 

b. 

ACTION: 

Water 

Soil 

~

lL/
If large errors exist, deliverables are unavailable or 
information is missing, document the effect(s) in Data 

061 
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USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

Assessments and contact the laboratory/project 
officer/appropriate official for an explanation 
/resubmittal, make any necessary corrections and 
document effect in the Data Assessment. 

3.3 	 Were the surrogate recovery limits followed per Table 2. If 

Table 2 criteria were not followed, the laboratory may use in
house performance criteria (per SW-846, Method 8000e, section 

9.7). Other compounds may be used as surrogates, dep~ding upon 

the analysis requirements. J1tUD ~--- --

Table 2. Surrogate Spike Recovery Limits for Water and Soil/Sediments 

DMC 

4-Bromofluorobenzcne 

Dibromofluoromethane 

Toluene-dg 

Dich loroethane-d4 

Recovery Limits (%)Water 

80-120 

80-120 

80-120 

80-120 

Recovery Limits Soil/Sediment 

70-130 

70-130 

70-130 

70-130 

Note: 	 Use above table if laboratory did not provide 

in house recovery criteria. 

Note: 	 Other compounds may be used as surrogated depending upon the 

analysis requirements. 

3.4 	 Were outliers marked correctly with an asterisk? 

.u 
ACTION: 	 Circle all outliers with a red pencil. 

3.5 	 Were one or more volatile surrogate recoveries out of 
specification for any sample or method blank. Table 2. 

~ .u 

If yes, were samples reanalyzed? .u 
~. 

Were 	method blanks reanalyzed? .u 
0' .. .,. 062 
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USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES 	 NO N/A 

ACTION: 	 If all surrogate recoveries are > 10% but 1 or more 
compounds do not meet method specifications: 

1. 	 Flag all positive results as estimated ("JII). 

2. 	 Flag all non-detects as estimated detection limits 

("UJ") when recoveries are less than 

the lower acceptance limit. 
3. 	 If recoveries are greater than the upper acceptance 

limit, do not qualify non-detects, but qualify positive 

results as estimated "I n 
• 

If any surrogate has a recovery of < 10%: 

1. 	 Positive results are qualified with ("JII). 

2. 	 Non-detects for that should be qualified as unusable 
("R") . 

NOTE: 	 Professional judgement should be used to qualify 
data that have method blank surrogate recoveries 

out of specification in both original and 
reanalyses. The basic concern is whether the blank 
problems represent an isolated problem with the 
blank alone or whether ~here is a fundamental 
problem with the analytical process. If one or 
more samples in the batch show acceptab l e 
surrogate recoveries, the reviewer may choose the 

blank problem to be an isolated occurrence. 

3.6 	 Are there any transcription/calculation errors 
between raw data and reported data? ~ L/ 

ACTION: If large errors exist, take action as specified in 

section 3.2 above. 

4.0 	 Laboratory Control Sample(Form III/Equivalent) 

4. 1 Is the LCS prepared, extracted, analyzed, and 
reported once for every 20 field samples of a similtY 
matrix, per SDG. 

9lJG~ 
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USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

Note: LCS consists of an aliquot of a clean (control) matrix 
similar to the sample matrix and of the same weight or 
volume. 

ACTION: 	 If any Laboratory Control Sample data are missing, 
call the lab for explanation /resubmittals. Make 
note in the data assessment. 

4.2 	 Were the Laboratory Control Samples analyzed at the required 
frequency for each of the following matrices: 

A. Water 

B. 	 Soil ~-
C. 	 Med Soil L..l. 

Note: 	 The LCS is spiked with the same analytes at the same 
concentrations as the matrix spike (SW-B46 BOOOC, Section 
9.S). If different make note in data assessment. 
Matrix/LCS spiking standards should be prepared from 
volatile organic compounds which are representative of the 
compounds being investigating. At a minimum, the matrix 
spike should include l,l-dichloroethene, trichloroethene, 
chlorobenzene, toluene, and benzene. 

ACTION: 	 If any MS/MD, MS/MSD or replicate data are 
missing, take the action specified in 3.2 above. 

4.3 	 Have in house LCS recovery limits been developed (~~0d BOOOC, 
Sect9.7). _ 

4.4 	 If in house limits are not developed, are LCS acceptance rec~ 
limits between 70 130% (Method BOOOc Sect 9.S)? L..l. ______ 

4. S Were one or more of the volatile LCS recoveries outside the in 
house laboratory recovery criteria for spiked analytes? If in 
house limits are not present use 70 - 130% recovery limi~ 

~ -  -
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USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 
Table 3. LCS Actions for Volatile Analysis 

Criteria Action 

Detected Spiked 
Compounds 

Non-Detected Spiked 
Compounds 

%R > Upper 
Acceptance 
Limit 

J No Qualifiers 

%R < Lower 
Acceptance 
Limit 

J UJ 

Lower Acceptance 
Limit $ %R 

No Qualifications 

5.0 	 Matrix Spikes(Form III or equivalent) 

5.1 	 Are all data for matrix spike and matrix duplicate 

or matrix spike duplicate (MS/MD or MS/MSD) 

present and complete for each matrix? 
 ~-

NOTE: 	 The laboratory should use one matrix spike and a 
duplicate analysis of an unspiked field sample if 
target analytes are expected in the sample. If 
the sample is not expected to contain target 
analytes, a MS/MSD should be analyzed (SW-846, 
Method 8260B, Sect 8.4.2). 

5.2 	 Have MS/MD or MS/MSD results been summarized on H	_modified CLP Form III? 

ACTION: 	 If any data are missing take action as specified 
in section 3.2 above. 

5.3 	 Were matrix spikes analyzed at the required frequency for 
each of the following matrices? (One MS/MD, MS/MSD or 
laboratory replicate must be performed for every 20 samples 
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USEPA Region II Date: August 2008 

SW846 Method 82608 VOA SOP: HW-24, Rev. 2 


YES NO N/A 

of similar matrix or concentration level. Laboratories analyzing 
one to ten samples per month are required to analyze at least one 

MS per month [page 8000C, section 9.S.J) 

a. 	 Water lJ 

b. 	 Waste lJ

if_
c. 	 Soil/Solid 

Note: 	 The LCS is spiked with the same analytes at the same 
concentrations as the matrix spike (SW-846 8000C, Section 
9.5). If different make note in data assessment. 
Matrix/LCS spiking standards should be prepared from 
volatile organic compounds which are representative of the 
compounds being investigating. At a minimum, the matrix 
spike should include l,l-dichloroethene, trichloroethene, 
chlorobenzene, toluene, and benzene. The concentration of 
the LCS should be determined as described SW-Method 8000C 
Section 9.5. 

ACTION: 	 If any MS/MD, MS/MSD or replicate data are 
missing, take the action specified in 3.2 above. 

5.4 	 Have in house MS recovery limits been developed (Meth~ 8000C, 

Sect 9.7)for each matrix. ~ ______ 

5.5 	 Were one or more of the volatile MS/MSD recoveries 
outside of the in-house laboratory recovery criteria 
for spiked analytes? If none are present, then use 70~30% 

recovery as per SW-846, 8000C, Sect. 9.5.4. ~ ____ 

ACTION: 	 Circle all outliers with a red pencil. 

NOTE: 	 If any individual % recovery in the MS (or MSD) falls 
outside the designated range for recovery the reviewer 
should determine if there is a matrix effect. A matrix 
effect is indicated if the LCS data are within limits but 
the MS data exceeds the limits. 

OSb-13VOA· 
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3B - fORM III VOA-2 

SOIL VOLATILE VmTRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SPECTRUM ANALYTICAL, INC. Contract: 

Lab Code: MITKEM Case No .: K22 57 Mod. Ref 

Matr ix Spike - EPA Sample No .: VWAE-SB22-1620-1111 

S PIKE I SAMPLE 
ADDED CONC ENTRATION 

(ug/Kg) (ug/Kg) 

COMPOUND 

Methyl tert-butyl ether 33 .2 350 0.0000 

l, 2 -Dichloroethane 33.2350 0 .0000 

Benzene 33.2350 0.0000 

Xyl ene (Tota l) 99.7051 0.0000 
'- --- L-- --

No.: SDG No .: SK2257 

Level: (LOW/MED) LOW 

MS 

CONCENTRATION 

(ug/Kg) 

30 . 7287 

30.5600 

30.0376 

8 1 . 5 559 

QC. 

LIMITS 

REC. 

92 

MS %REC # 

75-126 

92 70-135 

75 -12590 

d us83-1 25.,.-e-r * 

COMPOU ND 

Methyl tert- b ut y l ether 

l,2-Dichloroethane 

Ben zene 

Xy lene (Total ) 

S PIKE MSD 
ADDED CONCENTRATI ON MSD %R EC 

(ug/ Kg) (ug/Kg) 

29.3868 24.7008 84 

29.3868 24.0717 82 

29.3868 25.2929 86 

88.1603 65.7004 /""15 ) 

It %RP D # 

10 

12 

5 

* 9 

QC LIMITS 

RPD REC. 

0 -40 75- 1 26 

0 -40 70- 135 

0-40 75-125 

0-40 83-125 

# Column to be used to flag recovery and RPD va lues with an asteris k 

* Va lue s outside of QC limits 

RPD: o out of 4 outside limits 

Spike Recover y : 2 out of 8 outside limits 

COMMENTS: 

somlll.lO.27.A . SW846 067 
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Date: August 2008USEPA Region II 
SOP: HW-24, Rev. 2SW846 Method 8260B VOA 

YES NO N/A 

No qualification of data is necessary on MS and MSD dataNOTE: 
alone. However, using informed professional judgement, the 
data reviewer may use MS and MSD results in conjunction with 
other QC criteria to determine the need for some 

qualification. 

The data reviewer should first try to determine to whatNote: 
extent the results of the MS and MSD affect the associated 
data. This determination should be made with regard to he 
MS and MSD sample itself, as well as specific analytes for 
all samples associated with the MS and MSD. 

In those instances where it can be determine that theNote: 
results of the MS and MSD affect only the sample spiked, 
limit qualification to this sample only. However, it may be 
determined through the MS and MSD results that a laboratory 
is having a systematic problem in the analysis of one or 
more analytes that affect all associated samples, and the 
reviewer must use professional judgement to qualify the data 
from all associated samples. 

Note: 	 The reviewer must use professional judgement to determine 

the need for qualification of non-spiked compounds. 


ACTION: 	 Follow criteria in Table 4 when professional judgement deems 
qualification of sample. 

Table 4. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Actions for 

Volatile Analysis 


Criteria Action 

Detected Spiked 
Compounds 

Non-Detected Spiked 
Compounds 

%R > Upper Acceptance Limit J No Qualifiers 

%R < Lower Acceptance Limit J UJ 

Lower Acceptance Limit ~ %R No Qualifications 

068 
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YES NO N/A 

6.0 	 Blank (CLP Form IV Equivalent) 

6.1 	 Is the Method Blank Summary form present? ~-
6.2 	 Frequency of Analysis: Has a method blank been 


analyzed for every 20 (or less) samples of 

similar matrix or concentration or each extraction 
batch? 

6.3 	 Has a method blank been analyzed for each GC/MS 
system used ? ~ 

ACTION: 	 If any blank data are missing, take action as 
specified above (section 3.2). If blank data is 
not available, reject ® all associated positive 
data. However, using professional judgement, the 
data reviewer may substitute field blank data for 
missing method blank data. 

6.4 	 Chromatography: review the blank raw data 
chromatograms, quant reports or data system 

printouts. 


Is the chromatographic performance (baseline 
stability) for each instrument acceptable for if_volatile organic compounds? 

7.0 	 Contamination 

NOTE: 	 "Water blanks", "drill blanks" and "distilled water blanks" 
are validated like any other sample and are not used to 
qualify the data. Do not confuse them with the other QC 
blanks discussed below. 

Do any method/instrument/reagent blanks have positive 
results for target analytes and/or TICs? When applied 
as described below, the contaminant concentration in 
these blanks are multiplied by the sample dilution factor 
and corrected for percent moisture where necessary. 

lJ 	i/'-
OGg-JSVOA
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YES NO N/A 

7.2 Do any field/rinse blanks have positive V ~luK 
volatile organic compound results? 	 _ 4fVV_~

ACTION: 	 Prepare a list of the samples associated with each 
of the contaminated blanks. (Attach a separate 
sheet.) 

NOTE: 	 All field blank results associated to a particular 
group of samples (may exceed one per case or one 
per day) may be used to qualify data. Blanks may 
not be qualified because of contamination in 
another blank. Field blanks must be qualified for 
surrogate, or calibration QC problems. 

ACTION: 	 Follow the directions in Table 5 below to qualify 
sample results due to contamination. Use the 
largest value from all the associated blanks. 

v~) Ire -- 12&0 r - II 0 ( ( jIM)@ 


v~v A1; -- T f7ll( - It 0 j{ 
 jlfo(J 
,.MU~ 
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Table 5. Volatile Organic Analysis Blank Contamination Criteria 

Blank Type 

Method, 

Storage, 

field, 

Trip, 

Instrument** 


Blank 

Result 


Detects 

< CRQ1* 


> CRQL* 


CRQL* 


Gross 
contam
ination 

Sample Result 

Not detected 

< CRQ1 


> CRQL 


< CRQ1 


> CRQL and < 
blank 

contamination 

~ CRQL and ~ 
blank 

contamination 

< CRQL 


> CRQL 


Detects 

Action for Samples 

No qualification 

Report CRQ1 value with a U 

Use professional judgement 

Report CRQL value with a U 

Report the concentration 
for the sample with a 

U, or qualify the 
data as unusable R 

Use professional judgement 

Report CRQL value with a U 

Use professional judgement 

Qualify results as 
unusable R 

* 2x the CRQL for methylene chloride, 2-butanone, and acetone 
** Qualifications based on instrument blank results affect only the 

sample analyzed immediately after the sample that has target compounds 
that exceed the calibration range or non-target compounds that exceed 
100 ug/L. 

NOTE: If gross blank contamination exists(e.g., saturated peaks, 
"hump-o-grams," "junk" peaks), all affected positive 
compounds in the associated samples should be qualified as 
unusable "R", due to interference. Non-detected volatile 
organic target compounds do not require qualification unless 
the contamination is so high that it interferes with the 
analyses of non-detected compounds. 

.. ,:'~\" . 0,..,I l' . 
- 17 VOA



USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

7.3 	 Are there field/rinse/equipment blanks associated d	 _with 	every sample? 

ACTION: 	 For low level samples, note in data assessment 

that there is no associated field/rinse/equipment 

blank. Exception: samples taken from a drinking 

water tap do not have associated field blanks. 


8.0 	 GC/MS Apparatus and Materials 

8.1 	 Did the lab use the proper gas chromatographic 
column(s) for analysis of volatiles by Method 8260B? 
Check raw data, instrument logs or contact the lab 
to determine what type of column(s) was (were) use~_ 

NOTE: 	 For the analysis of volatiles, the method requires 
the use of 60 m. x 0.75 mm capillary column, 
coated with VOCOL(Supelco) or equivalent column. 
(see SW-846, page 8260B-7, section 4.9.2) 

ACTION: 	 If the specified column, or equivalent, was not used, 
document the effects in the Data Assessment. Use 
professional judgement to determine the acceptability of the 
data. 

9.0 	 GC/MS Instrument Performance Check (CLP Form V Equivalent) 

9.1 	 Are the GC/MS Instrument Performance Check forms 
present for Bromofluorobenzene (BFB), and do these 
forms list the associated samples with date/time \ ~ 
analyzed? ~ ____ 

9.2 	 Are the enhanced bar graph spectrum and 

mass/charge (m/z) listing for the BFB 

provided for each twelve hour shift? 	 ~ 

9.3 	 Has an instrument performance check solution (BFB) 

... :'j:~ {'. 072 
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YES NO N/A 

been analyzed for every twelve hours of sample 

analysis per instrument? (see Table 4, SW-846, 
 v	_page 	8260B-36) 

ACTION: 	 List date, time, instrument 10, and sample 
analyses for which no associated GC/MS GC/MS tuning data are 
available. 

ACTION: 	 If the laboratory/project officer cannot provide missing 
data, reject ("R") all data generated outside an acceptable 
twelve hour calibration interval. 

ACTION: 	 If mass assignment is in error, flag all associated sample 
data as unusable, "R". 

9.4 Have 	 the ion abundances been normalized to m/z 95?~_ 

9.5 Have 	 the ion abundance criteria been met for ~-' each 	instrument used? 

ACTION: 	 List all data which do not meet ion abundance 
criteria (attach a separate sheet). 

ACTION: 	 If ion abundance criteria are not met, take action as 
specified in section 3.2. 

9.6 	 Are there any transcription/calculation errors 
between mass lists and reported values? (Check at least, ~ 
two values but if errors are found, check more.) ___ ~ _____ 

9.7 	 Have the appropriate number of significant 
figures (two) been reported? y	 -

ACTION: If large errors exist, take action as specified in 
section 3.2. 

9.8 	 Are the spectra of the mass calibration compounds ~table_.__ 

ACTION: 	 Use professional judgement to determine whether associated 
data should be accepted, qualified, or rejected. 

- 19 VOA-	 073 
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YES NO N/A 

10.0 Target Analytes (CLP Form I Equivalent) 

10.1 	Are the Organic Analysis reporting forms 
present with required header information on each 
page, for each of the following: 

if
a. 	 Samples and/or fractions as appropriate _ 
'b. 	 Matrix spikes and matrix spike dupli c ates ~

c. 	 Blanks 4J/
d. 	 Laboratory Control Samples 

10.2 	Are the reconstructed Ion Chromatograms, mass spectra for the 
identified compounds, and the data system printouts (Quant 
Reports) included in the sample package for each of the 
following? 

a. 	 Samples and/or fractions as appropriate ~

b. 	 Matrix spikes and matrix spike duplicates 
(Mass spectra not required) ~


c. 	 Blanks ~

d. 	 Laboratory Control Samples ~

ACTION: 	 If any data are missing, take action 
specified in 3.2 above. 

10.3 	Is chromatographic performance acceptable with 
respect to: 

Baseline stability? 6	_ 
\ 
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YES NO N/A 

Resolution? ~-

Peak shape? ffi./_ 

Full-scale graph (attenuation)? ~-

Other: ____________________________ 

ACTION: Use professional judgement to determine the acceptability of 
the data. 

10.4 Are the lab-generated standard mass spectra of identif~ 
volatile compounds present for each sample? ~ _____ 

ACTION: If any mass spectra are missing, take action specified in 
3.2 above. If the lab does not generate their own standard 
spectra, make a note in the Data Assessment. If spectra are 
missing, contact the lab for missing spectra. 

10.5 Is the RRT of each reportee compound within 0.06 RR~s of the 
standard RRT in the continuing calibration? 1-1 

10.6 Are all ions present in the standard mass spectrum at a 
relative intensity greater than 10% (of the most abundant ion) 
also pre sent in the sample mass spectrum? ~___ 

10.7 Do the relative intensities of the characteristic ions 
in the sample agree within ± 30% of the corresponding~ 
relative intensities in the reference spectrum? ~ ____ 

ACTION: Use professional judgement to determine 
acceptability of data. If it is determined that 
incorrect identifications were made, all such data 
should be rejected ("R"), flagged ("Nil) -
Presumptive evidence of the presence of the 
compound) or changed to non detected ("U") at the 
calculated detection limit. In order to be 

- 21 VOA
07S 



USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO 	 N/A 

positively identified, the data must comply with the 
criteria listed in 9.6, 9.7, and 9.8. 

ACTION: 	 When sample carry-over is a possibility, 
professional judgement should be used to determine 
if instrument cross-contamination has affected any 
positive compound identification. ~rY 


11.0 	Tentatively Identified Compounds (TIC) (CLP Form l/TIC Equivalent) 

11.1 	If Tentatively Identified Compound were required for this 
project, are all Tentatively Identified Compound reporting forms 
present; and do listed TICs include scan number or retention ~ 
time, estimated concentration and a qualifier? 1-1 ___ ___ 

NOTE: 	 Add "N" qualifier to all TICs which have CAS 
number, if missing . 

NOTE: 	 Have the project officer/appropriate official check the 
project plan to determine if lab was required to identify 
non-target analytes (SW-846, page 82608-23, Sect. 7.6.2). 

11.2 	Are the ·mass spectra for the tentatively identified compounds 
and associated "best match" spectra included in the sample 
package for each of the following: 

a. Samples and/or fractions as appropriate 1-1 ~ 

b. Blanks 1-1 / 
ACTION: 	 If any TIC data are missing, take action specified 

in 3.2 above. 

ACTION: 	 Add ''IN'' qualifier only to analytes identified by a 
CAS# . 

NOTE: If TICs are present in the associated blanks take 
action as specified in section 3.2 above. 

U76 
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YES NO N/A 

11.3 	Are any priority pollutants listed as TIC compounds (i.e., an~~ 

compound listed as a VOA TIC)? ~ 

ACTION: 	 1. Flag with "R" any target compound listed as a TIC. 

2. 	 Make sure all rejected compounds are properly 
reported if they are target compounds. 

11.4 	Are all ions present in the reference mass spectrum with a 
relative intensity greater than 10% (of the most abundant ion~ 
also present in the sample mass spectrum? 1-1 ___ ___ 

11.5 	Do TIC and "best match" standard relative ion 

intensities agree within ± 20%? 
 L.l ~ 

ACTION: 	 Use professional judgement to determine acceptability of 
TIC identifications. If it is determined that an incorrect 
identification was made, change the identification to 
"unknown" or to some less specific identification (example: 
"C3 substituted benzene") as appropriate. Also, when a 
compound is not found in any blank, but is a suspected 
artifact of a common laboratory contaminant, the result 
should be qualified as unusable, "R". (Common lab 
contaminants: CO2 (M/E 44), Siloxanes (M/E 73), Hexane, Aldol 
Condensation Products, Solvent Preservatives, and related 
byproducts) . 

12.0 Compound Quantitation and Reported Detection Limits 

12.1 	Are there any transcription/calculation errors in 
organic analysis reporting form results? Check at 
least two positive values. Verify that the correct 
internal standard, quantitation ion, and average 
initial RRF/CF were used to calculate organic analysis 
reporting form result. Were any errors found? L.l t/ 

NOTE: Structural isomers with similar mass spectra, but 
insufficient GC resolution (i.e. percent valley 
between the two peaks> 25%) should be 

077 
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YES NO N/A 

reported as isomeric pairs. The reviewer should check the 
raw data to ensure that all such isomers were included in 
the quantitation (i.e., add the areas of the two coeluting 
peaks to calculate the total concentration). 

12.2 	Are the method CRQL's adjusted to reflect sample 
dilutions and, for soils, sample moisture? ~-

ACTION: 	 If errors are large, take action as specified in 

section 3.2 above. 


ACTION: 	 When a sample is analyzed at more than one 
dilution, the lowest detection limits are used 
(unless a QC accedence dictates the use of the 
higher detection limit from the diluted sample 
data). Replace concentrations that exceed the 
calibration range in the original analysis by 
crossing out the "E" and it's associated value on 
the original reporting form (if present) and 
substituting the data from the analysis of the 
diluted sample. Specify which organic analysis 
reporting form is to be used, then draw a red "X" 
across the entire page of all reporting forms that 
should not be used, including any in the summary 
package. 

13.0 Standards Data (GC/MS) 

13.1 	Are the Reconstructed Ion Chromatograms, and data system 
printouts (Quant Reports) present for initial and 

M.0uing__
calibration? 

ACTION: 	 If any calibration standard data are missing, take action 
specified in section 3.2 above. 

14.0 GC/MS Initial Calibration (CLP Form VI Equivalent) 

DiS 
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YES NO N/A 

14.1 Are the Initial Calibration reporting forms present a)9 
complete for the volatile fraction? ~ ___ 

ACTION: 

ACTION: 

If any calibration forms or standard raw data are missing, 
take action specified in section 3.2 above. 

If the percent relative standard deviation (% RSD) is > 20%, 
(8000C-39)qualify positive results for that analyte "J". 

When % RSD > 90%,. QUclify all positive results for that 
analyte "J" and all non-detects results for that analyte 
"R". 

14.2 Are all average RRFs > O.050? ru/_ 
NOTE: 

ACTION: 

ACTION: 

(Method Requirement) For SPCC compounds, the individual RRF 
values must be ~ the values in the following list. If 
individual RRF values reported are below the listed values 
document in the Data Assessment. 

Chloromethane 
l,l-Dichloroethane 
Bromoform 
Chlorobenzene 
1,1,2,2-Tetrachloroethane 

0.10 
0.10 
0.10 
0.30 
0.30 

Circle all outliers with red pencil. 

For any target analyte with average RRF < 0.05, or for the 
requirements for the 5 compounds in 14.2 above, qualify all 
positive results for that analyte "J" and all non-detect 
results for that analyte "R". 

14.3 Are response factors stable over the concentration rari'ge of the 
calibration. ~ ___ 

NOTE: (Method Requirement) For the following CCC compounds, the 
%RSD values must be ~ 30.0%. If %RSD values reported are> 
30.0% document in the Data Assessment. 

079 
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ACTION: 

ACTION: 

NOTE: 

NOTE: 

1,1-Dichloroethene 
Chloroform 
1,2-Dichloropropane 
Toluene 
Ethylbenzene 
Vinyl chloride 

Circle all outliers with a red pencil. 

YES NO N/A 

If the % RSD is > 20.0%, or > 30% for the 6 compounds in 
14.3 above, qualify positive results for that analyte "J" 

and non-detects using professional judgement. When RSD > 
90%, qualify all positive results for that analyte "J" and 
all non-detect results for that analyte "R". 

The above data qualification action applies regardless of 
method requirements. 

Analytes previously qualified "U" due to blank 
contamination are still considered as "hits" when 
qualifying for calibration criteria. 

14.4 Was the % RSD determined using RRF or CF? 

If no, what method was used to determine the linearity of the 
initial calibration? Document any effects to the case in the Data 
Assessment. 

14.5 Are there any transcription/calculation errors in the 

reporting of RRF or % RSD? (Check at least two values ~ut/if 
errors are found, check more.) ~ L/ 

ACTION: 

ACTION: 

Circle errors with a red pencil. 

If errors are large, take action as specified in 
section 3.2 above. 

GC/MS Calibration Verification (CLP Form VII Equivalent) 
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YES NO N/A 

15.1 	Are the Calibration Verification reporting forms pr~ s >pt and 
complete f o r all compounds of interest? ~ ___ 

15.2 	Has a calibration verifi cati on standard been analyzed E9~ every 
twelve hours of sample analysis per instrument? ~ ____ 

ACTION: 	 List below all sample analyses that were not within twelve 
hours of a calibration verification analysis for each 
instrument used. 

ACTION: 	 If any forms are missing or no calibration 
verification standard has been analyzed twelve 
hours prior to sample analysis, take action as 
specified in section 3.2 above. If calibration 
verification data are not available, flag all 
associated sample data as unusable ("R"). 

15.3 	Was the % D deter~ined froIT. the calibration verificati~ 
determined using RRF or CF? ~ ____ 

If no, what method was used to determine the c a libration 
verification? Document any effects to the case in the Data 
Assessment. 

15.4 	Do any volatile compounds have a % D (difference or drift) 
between the initial and continu~ng RRF or CF which exceeds~O% 
(SW-846, page 8260B-19, section 7.4.5.2). 1-1 ~ ___ 

NOTE: (Method Requirement) For the following CCC compounds, the %D 
values must be ~ 20.0%. If %0 values reported are> 20.0% 
document in the Data Assessment. 

l,l-Dichloroethene 
Chloroform 
1,2-Dichloropropane 
Toluene 
Ethylbenzene 
Vinyl chloride 

... ..:~ .... 
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YES NO N/A 

ACTION: 	 Circle all outliers with a red pencil. 

ACTION: 	 Qualify both positive results and non-detects for the 
outlier compound(s) as estimated, "J". When %0 is above 90%, 
qualify all positive results for that analyte "J" and all 
non-detect results for that analyte "R". 

NOTE: 	 The above data qualification action applies regardless of 
method requirements. 

15.5 	Do any volatile compounds have a RRF < O.O5? ~ ~-
NOTE: (Method Requirement) For SPCC compounds, the individual RRF 

values must be ~ the values in the following list for each 
calibration verification. If average RRF values reported are 
below the listed values document in the data assessment. 

Chloromethane 0.10 
1,1-Dichloroethane 0.10 
Bromoform 0.10 
Chlorobenzene 0.30 
1,1,2,2-Tetrachloroethane 0.30 

ACTION: 	 Circle all outliers with a red pencil. 

ACTION: 	 If RRF < 0.05, or < the requirements for the 5 compounds is 
section 15.5 above, q~alify all positive results for that 
analyte "J" and all non-detect results for that analyte "RIO. 

NOTE: 	 The above data qualification action applies regardless of 
method requirements. 

16.0 Internal Standards (CLP Form VIII Equivalent) 

16.1 	Are the internal standard (IS) areas on the internal standard 
reporting forms of every sample and blank within the upper and 
lower limits (-50% to + 100%) for each initial mid-po~t 
calibration (SW-846, 8260B-20, Sect. 7.4.7)? lk( ____ 
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ACTION: 

ACTION: 

Sample ID 

ACTION: 

YES NO N/A 

If errors are large or information is missing, take action 
as specified in section 3.2 above. 

List each outlying internal standard below. 

1. 

IS # Area Lower Limit Area Upper Limit 
/ 

I 

(Attach additional sheets if necessary.) 

If the internal standard area count is 
outside the upper or lower limit, flag 
with "J" all positive results quantitated 
with this interna l standard. 

2. 00 not qualify non-detects when the 
associated IS are counts area> + 100%. 

3. If the IS area is below the lower limit « -

50%), qualify all associated non-detects (U
values) "J". 

4. If extremely low area counts are reported « -

25%) or if performance exhibits a major abrupt 
drop off, flag all associated non-detects as 
unusable "R N and positive results as estimated 
"J" . 

16.2 Are the retention times of all internal standards ~ith'~n 30 
seconds of the associated initial mid-point calibrat'on standard 
(SW-846, 82608-20, Sect. 7.4.6)? ___ 

ACTION: Professional judgement should be used to qualify data if the 
retention times differ by more than 30 seconds. 
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YES NO N/A 

17.0 Field Duplicates 

17.1 	Were any field duplicates submitted for 
volatile analysis? ~ -

ACTION: 	 Compare the reported results for field duplicates and 
calculate the relative percent difference. 

ACTION: 	 Any gross variation between field duplicate 
results must be addressed in the Data Assessment. 
However, if large differences exist, take action 
specified in section 3.2 above. 

VwA~ £!~~ ~2~32-1 f (I >//,W ft.~, 
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FIELD DUPLICATE SAMPLE SUMIVIARY 

Sample ID: 
Duplicate Sample ID: 

VWAE-SB23-2832-1111 
VWAE-SB23P-2832-1111 

Water: RPD>100% 
Soil: RPD>1 00% 

Compound Sample Conc. Dup. Sample Conc. %RPD 
MTBE 290 370 24 
benzene 1400 2200 44 
xylene 110000 150000 31 

#DIV/O! 
#DIV/O' 
#DIV/O! 
#DIV/O' 
#DIV/O' 
#DIV/O! 
#DIV/O' 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 
#DIV/O! 

COMMENTS: No qualifications required 

* one of the results below the LOD 
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LOD Verification 

Laboratory: Spectrum Analytical 

Sample ID: VWAE-SB22-1620-1111 

Compound : MTBE 

Reported LaD: 1.3 ug/Kg 

Compound Blank LaD Sample LaD % Moisture Sample Size Calculated LaD 

acetone 2 1.3 10 8.4 
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Initial Calibration Date: 111612011 

RRF and %RSD Calculations: 
Compound Name: MTBE 


Lab Value : 0.5020 


Area of Compound 

Area of Internal STD 

672829 

670031 

Cone. of Internal STD 

Cone. of Compound 

Calculated RRF 

50 

100 

0.502 

Compound Name : benzene 

Lab Value: 10.60 

RRF of STD 1 

RRF of STD 2 

RRF of STD 3 

RRF of STD 4 

RRF of STD 5 

0 .9320 

1.2510 

1.1830 

1.1130 

1.1320 

Calculated % RSD 10.60 

Continuing Calibration File ID: 1118/2011 
RRF and %D Calculations: 

Compound Name: 1,2-dichloroethane 

Lab Value: 0.284 

Area of Compound 

Area of Internal STD 

Cone . of Internal STD 

Cone . of Compound 

Calculated RRF 

177188 

624380 

SO 
SO 

0.284 

Compound Name: xylene (total) 

Lab Value : 18.4 

Average RRF 

Calibration Check RRF 

Calculated % D 

0.676 

0.801 

-18.5 
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REPORT NARRATIVE 


Spectrum Analytical, Inc. Featuring Hanibal Technology, RI Division. 


Client: CH2M-HiII, Inc. 


Project: CTO-0083 Vieques AOC E Soils 

Laboratory Workorder / SDG #: K2257 

SW846 8260C, VOC by GC-MS 

I. 	 SAMPLE RECEI PT 

No exceptions or unusual conditions were encountered unless a Sample 

Condition Notification Form, or other record of communication is included 

with the Sample Receipt Documentation. 


II. 	 HOLDING TIMES 

A. 	 Sample Preparation: 


All samples were prepared within the method-specified holding times. 


B. 	 Sample Analysis: 


All samples were analyzed within the rnethod-specified holding times. 


III. METHODS 

Samples were analyzed following procedures in laboratory test code: 

SW8468260C 


IV. PREPARATION 

Aqueous Samples were prepared following procedures in laboratory test 

code: SW5030 

Soil Samples were prepared following procedures in laboratory test 

code: SW5035 

Soil Samples were prepared following procedures in laboratory test 


08 8 
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code: SW5030 

V. 	 INSTRUMENTATION 

The following instrumentation was used 

Instrument Code: V1 

Instrument Type: GCMS-VOA 

Description: HP5890 11/ HP5972 

Manufacturer: Hewlett-Packard 

Model: 5890/5972 

GC Column used: 30 m X 0.25 mm ID [1.40 um thickness] D8-624 

capillary column. 


Instrument Code: V1 0 

Instrument Type: GCMS-VOA 

Description: HP7890A 

Manufacturer: Agilent 

Model: 7890A / 5975C 

GC Column used: 30 m X 0.25 mm ID [1.40 um thickness] D8-624 

capillary column. 


VI. ANALYSIS 

A. 	 CaIibration: 


Calibrations met the method/SOP acceptance criteria. 


B. 	 Blanks: 


All method blanks were within the acceptance criteria. 


C. 	 Surrogates: 


Surrogate standard percent recoveries were within the QC limits. 


D. 	 Spikes: 

1. 	 Laboratory Control Spikes (LCS): 

Percent recoveries for lab control samples were within the QC 

limits. 


2. 	 Matrix Spike / Matrix Spike Duplicate (MS/MSD): 
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Matrix spikes were performed on samples: VWAE-SB22-1620
1111 (K2257-01 DMS) and VWAE-SB22-1620-1111 (K2257
01 DMSD). 

Percent recoveries were within the QC limits with the following 
exceptions: 

VWAE-SB22-1620-1111 (K2257-01 DMS), recovery is below 
criteria for Xylene (Total) at 82% with criteria of (83-125). 

VWAE-SB22-1620-1111 (K2257-01 DMSD), recovery is below 
criteria for Xylene (Total) at 75% with criteria of (83-125). 

Replicate RPDs were within the QC limits. 

E. Internal Standards: 

Internal standard peak areas were within the QC limits. 

F. Dilutions: 

The following samples were analyzed at dilution : 

VWAE-SB22-2832-1111 (K2257-02CDL) : Dilution Factor: 5 

VWAE-SB23-2832-1111 (K2257-04CDL) : Dilution Factor: 50 

VWAE-SB23P-2832-1111 (K2257-05CDL) : Dilution Factor: 50 


G. Samples: 

No other unusual occurrences were noted during sample analysis. 

I certify that this data package is in compliance with the terms and 
conditions agreed to by the client and Spectrum RI, both technically 
and for completeness, except for the conditions noted above. 
Release of the data contained in this hardcopy data package has 
been authorized by the Laboratory Manager or designated person, as 
verified by the following signature. 

Signed rc(~ 
Date: 11/14/11 
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USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

I. 	 PACKAGE COMPLETENESS AND DELIVERABLES 

CASE NUMBER: I< 12--5'7 ·rtL-P LAB: S 
I
/JA/tvUiM ltulli!qheafl 

SITE NAME: 'VleQIAJM 8..10·-0J2 

1.0 	 Data Completeness and Deliverables 

1.1 	 Has all data been submitted in CLP deliverable 
format or CLP Forms Equivalent? ~-

ACTION: 	 If not, note the effect on review of the data in 
the Data Assessment narrative. 

2.0 	 Cover Letter, SDG Narrative 

2.1 	 Is a laboratory narrative, and/or cover letter 

signed release present? 
 ~--

2.2 	 Are case number and SDG number(s) contained 

in the narrative or cover letter? 
 ~ 

ACTION: 	 If not, note the effect on review of the data in 
the Data Assessment narrative. 

II. 	 VOLATILE ANALYSES 

1.0 	 Traffic Reports and Laboratory Narrative 

1.1 	 Are the Traffic Reports, and/or Chain of Custodies 

from the field samplers present for all samples 

sign release present? 
 ~ 

ACTION: 	 If no, contact the laboratory/sampling team for replacement 
of missing or illegible copies. 

1.2 	 Is a sampling trip report present (if required)? ~ ___ 

1.3 	 Sample Conditions/Problems 
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2.0 

USEPA Region II Date: August 2008 
SOP: HW-24, Rev. 2SW846 Method 8260B VOA 

1. 3.1 

YES NO N/A 

Do the Traffic Reports, Chain of Custodies, or Lab 
Narrative indicate any problems with sample receipt, 
condition of samples, analytical problems or special 
notations affecting the quality of the { _~ 
data? ___ ~ ____ 

ACTION: If all the VOA vials for a sample have air bubbles or the 
VOA vial analyzed had 2ir bubbles, flag all positive results 
"J" and all non-detects "R". 

ACTION: If any sample analyzed as a soil, other than TCLP, contains 
50%-90% water, all data should be flagged as estimated 
("J"). If a soil sample, other than TCLP, contains more than 
90% water, flag all positive results "J" and all non-detects 
"R O. 

ACTION: If samples were not iced or if the ice was melted upon 
receipt at the laboratory and the temperature of the cooler 
was elevated (>10°C), flag all positive results "J" and all 

non-detects non "UJ" . 

..$l1/J;1;cpteL {I/I / / { ~ 
Holding Times Kec-~ If /2-/11 I$/Mf 

II/If/I( 
J- 0C

2 _ 1 

NOTE: 

Have any volatile holding times, determined from date of 
collection to date of analysis, been exceeded? ~. 

.Ll 

The maximum holding time for aqueous samples is 14 days. 

The maximum holding time for soils non aqueous samples is 14 

days. 

If unpreserved, aqueous samples maintained at 4°C for 
aromatic hydrocarbons analysis must be analyzed within 7 
days. If preserved with HCL acid to a pH<2 and stored at 
4°C, then aqueous samples must be analyzed within 14 days 
from time of collection. For non-aqueous samples for 
volatile components that are frozen (less than 7°C) or are 
properly cooled (4°C ± 2°C) and perserved with NaHS04 , the 
maximum holding time is 14 days from sample collection. If 
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USEPA Region II Date: August 2008 
SW846 Method 8260B VOA SOP: HW-24, Rev. 2 

YES NO N/A 

uncertain about preservation, contact the laboratory 
/sampling team to determine whether or not samples were 
preserved. 

ACTION: 	 Qualify sample results according to Table 1: 

Table 1. Holding Time Actions for Trace Volatile Analysis 

Matrix Preserved Criteria Action 

Detected Associa ted 
Compounds 

Non-Detected Associated 
Compounds 

Aqueous No ~7 days No qualifications 

No >- 7 days J R I 

Yes :$14 days No qualifications 

Yes > J4 days J R 

Non Aqueous No ~ 14 days J R 

Yes ~ 14 days No qualifications 

YeslNo > 14 days J R 

3.0 	 Surrogate Recovery (CLP Form II Equivalent) 

3.1 	 Have the volatile surrogate recoveries been listed on Surrogate 
Recovery forms for each of the following matrices: 

a. 	 Water ~-
b. 	 Soil Ll 

3.2 	 If so, are all the samples listed on the appropriate Surrogate 
Recovery forms for each matrix: 

a. 	 Water ~-
b. 	 Soil Ll 

ACTION: 	 If large errors exist, deliverables are unavailable or 
information is missing, document the effect(s) in Data 

093 
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F. Dilutions: 

The following samples were analyzed at dilution: 

VWAE-SB22-2832-1111 (K2257-02E) : Dilution Factor: 250 

VWAE-SB23-1620-1111 (K2257-03E) : Dilution Factor: 16 

VWAE-SB23-2832-1111 (K2257-04E) : Dilution Factor: 20 

VWAE-SB23P-2832-1111 (K2257-05E) : Dilution Factor: 20 


G. Samples: 

No other unusual occurrences were noted during sample analysis. 

I certify that this data package is in compliance with the terms and 
conditions agreed to by the client and Spectrum RI, both technically 
and for completeness, except for the conditions noted above. 
Release of the data contained in this hardcopy data package has 
been authorized by the Laboratory Manager or designated person, as 
verified by the following signature. 

r((~
Signed: 

Date: 11/14/11 
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Appendix D 
Cost Estimate for Alternatives 



 

Site:  AOC E, Former Naval Ammunition Support Detachment (NASD) Base Year: 2012
Location: Vieques, Puerto Rico Date: Jan. 2012
Phase:  Feasibility Study (FS)
Alternative Description:  No action to monitor the groundwater conditions; with periodic five-year reviews for 30 years

Description Quantity Unit $/Unit Total Cost Notes
(1) CONSTRUCTION COST 1 LS $0 $0 NA

(2) DESIGN&CM&PM 1 LS $0 $0 NA

(3) ANNUAL O&M COST
Annual O&M Cost 1 LS $0 $0 NA

O&M Subtotal Cost (NPV)    $0

(4) PERIODIC COST
    4.1 Community Involvement and 
Notification

16 HR $125 $2,000  EPA 5-year review process

     4.2 Document Review and Analysis 30 HR $125 $3,750  EPA 5-year review process

     4.3 Interviews 20 HR $125 $2,500  EPA 5-year review process

     4.4 Site Inspection 40 HR $125 $5,000  EPA 5-year review process (2-people, 1-day; including 
travel)

     4.5 Five-Year-Review Report Prepara 100 HR $125 $12,500  EPA 5-year review process

     4.6 Airfare and Lodging 1 LS $1,800 $1,800 2-person 1 night

     4.7 Project Management 1 LS $4,133 $4,133 15%

Five-Year-Review Periodic Cost $32,000

Year  Periodic 
Cost 

Discount 
Factor

 NPV Cost

0 -$           1.00 -$           Year 2012
5 32,000$     0.91 29,126$      5-year review report

10 32,000$     0.74 23,811$      5-year review report
15 32,000$     0.60 19,100$      5-year review report
20 32,000$     0.47 14,888$      5-year review report
25 32,000$     0.38 12,004$      5-year review report
30 32,000$     0.29 9,314$        5-year review report

Total Periodic Cost (NPV) 109,000$    

(5)TOTAL PROJECT COST (NPV in 2012 $ ) $109,000 Based on OMB discount rate of 4% for 30 
years

Note:

(Accuracy Range: +50% / -30%)
Alternative 1 - No Action

This estimate has been developed and provided as an Order of Magnitude Estimate (ROM)/Budgetary Estimate and as such is suitable for the purpose of budget development 
and/or planning only. This estimate is offered as an opinion of cost to perform the work and is not an offer to contract for construction services, procure and/or provide such 
services.

1 of 7



This page intentionally left blank. 



 

Site:  AOC E, Former Naval Ammunition Support Detachment (NASD) Base Year: 2012
Location: Vieques, Puerto Rico Date: July, 2012 (revision)
Phase:  Feasibility Study (FS)
Alternative Description:  
 - Annual monitoring of three source area monitoring wells (MW-01, MW-04, and MW-05) for persulfate and pH
    (estimated to be for 3 years) until persulfate concentrations naturally attenuate to 500 mg/L or below;
 - Annual performance sampling of 8 site monitoring wells (MW-1 through MW-8) for COCs for 3 years after persulfate concentrations are 
   at or  below 500 mg/L to verify no rebound;
 - Five-Year Review for 10 years.
 - If the persulfate concentration is still above 500 mg/L after 3 years, proceed to Contingency Plan CP-1 (See sheet CP-1).
 - If COC rebound is observed at the end of  3 years of annual performance sampling, proceed to the Contingency Plan CP-2 (See sheet CP-2).
               

Description Quantity Unit $/Unit Total Cost Notes
(1)   WORK PLANNING AND IC

1.1 Preparation of UFP SAP 1 LS $30,000 $30,000 Estimate 

1.2 Deed and boundary survey 1 LS $6,000 $6,000 Estimate

1.3 Prepare deed recordation document 1 LS $8,000 $8,000 Estimate

Subtotal 1 $44,000
CONTINGENCY 20% $8,800 EPA July 2000 guidance  

SUBTOTAL - CONSTRUCTION COST  $53,000

(2)   DESIGN&CM&PM
        2.1 Project Management 8% $53,000 $4,240 EPA July 2000 guidance  page 5-13

        2.2 Remedial Design 15% $0 NA

        2.3 Construction Management 10% $0 NA

        2.4 General&Administration (G&A) 9.2% $0 NA

        2.5 Pollution Liability Insurance 2% $0 NA

        2.6 Payment & Performance Bond 2.5% $0 NA

        2.7 Fee 8% $53,000 $4,240 market price 

        2.8 Tax 7% $53,000 $3,710 Puerto Rico tax

Subtotal 2    $13,000

Total Capital Cost    $66,000

(3)  GW MONITORING COST 
      3a. PERSULFATE PERSISTENCE MONITORING COST ( first 3 years) Year 1 - Year 3

3.1 Annual groundwater sampling and
      gauging (labor)

40 hrs $100 $4,000
sampling up to 4 existing wells; Groundwater level 
measurement of 8 wells; 2-people sampling team (first 3 
years); 1 day working 1 day travel

3.2 Sampling equipment 2 Days $500 $1,000
Equipment rental (pump, generator, YSI Multiparameter 
probe and disposables)

3.3 Travel by air 1 LS $1,500 $1,500 2 people

3.4 Lodging Per Diem 2 Days $103 $206 2 people, 1 night

3.5 Meal Per Diem 4 Days $57 $228 2 people, 1work day and 1 travel day

3.6 Car rental and fuel 2 Days $150 $300 1 car for 2 people

3.7 Groundwater analytical cost 1 LS $200 $200
4 wells for persulfate and pH; $15/sample by CHEMets 
field test kit for persulfate; $10 pH /sample, plus some 
contingency field analyses

3.8 Monitoring report 1 LS $10,000 $10,000 Estimate

Subtotal 3a $17,434
CONTINGENCY 20% $3,487

Annual Persulfate Persistence Monitoring Costs    $21,000 Year 1 - Year 3

GW Monitoring Subtotal Cost (NPV)    $59,000  discount rate of 4% for Year 1 - Year 3

      3b.  ISCO PERFORMANCE MONITORING COST (Assumes additional 3 Years) Year 4 - Year 6

3.9 Annual groundwater sampling 
      and gauging (labor)

60 hrs $100 $6,000
sampling of 8 existing wells; Groundwater level 
measurement; 2-person sampling team; 2 days of sampling 
and 1 day travel

3.10 Sampling equipment 3 Days $500 $1,500
Equipment rental (pump, generator, YSI Multiparameter 
probe and disposables, including shipment)

3.11 Travel by air 1 LS $1,500 $1,500 2 persons

3.12 Lodging Per Diem 4 Days $103 $412 2 person 2 nights

3.13 Meal Per Diem 6 Days $57 $342 2 person 3 work days including 1 travel day

3.14 Car rental and fuel 3 Days $150 $450 2 persons, 3 days;1 car for 2 people

(Accuracy Range: +50% / -30%)
Alternative 2 - Groundwater Monitoring and ICs
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Site:  AOC E, Former Naval Ammunition Support Detachment (NASD) Base Year: 2012
Location: Vieques, Puerto Rico Date: July, 2012 (revision)
Phase:  Feasibility Study (FS)
Alternative Description:  
 - Annual monitoring of three source area monitoring wells (MW-01, MW-04, and MW-05) for persulfate and pH
    (estimated to be for 3 years) until persulfate concentrations naturally attenuate to 500 mg/L or below;
 - Annual performance sampling of 8 site monitoring wells (MW-1 through MW-8) for COCs for 3 years after persulfate concentrations are 
   at or  below 500 mg/L to verify no rebound;
 - Five-Year Review for 10 years.
 - If the persulfate concentration is still above 500 mg/L after 3 years, proceed to Contingency Plan CP-1 (See sheet CP-1).
 - If COC rebound is observed at the end of  3 years of annual performance sampling, proceed to the Contingency Plan CP-2 (See sheet CP-2).
               

Description Quantity Unit $/Unit Total Cost Notes

(Accuracy Range: +50% / -30%)
Alternative 2 - Groundwater Monitoring and ICs

3.15 Groundwater analytical cost 11 EA $275 $3,025
sampling of 8 existing wells for 4 VOCs and 2 SVOCs 
(including 1 FD, 1 EB, 1 TB; assuming 1 MS/MSD non 
billable) equal to 11 samples /event; $75/VOC; $200/SVOC 

3.16 Monitoring report 1 LS $15,000 $15,000 Estimate for 1 annual report

Subtotal 3b $28,229
CONTINGENCY 20% $5,646

Annual ISCO Performance Monitoring Cost    $34,000 Year 4 - Year 6

ISCO Performance Monitoring  Cost (NPV)    $84,000  discount rate of 4% for Year 4 to Year 6

Total GW Monitoring Cost (NPV) $143,000 Year 1 - Year 6

 (4)  FIVE-YEAR-REVIEW PERODIC COST
     4.1 Community Involvement and Notification 16 HR $125 $2,000  EPA 5-year review process

     4.2 Document Review and Analysis 30 HR $125 $3,750  EPA 5-year review process

     4.3 Interviews 20 HR $125 $2,500  EPA 5-year review process

     4.4 Site Inspection 40 HR $125 $5,000  EPA 5-year review process (2-people, 1-day; including 
travel)

     4.5 Five-Year-Review Report Preparation 100 HR $125 $12,500  EPA 5-year review process

     4.6 Airfare and Lodging 1 LS $1,800 $1,800 2-people 1 night

     4.7 Project Management 1 LS $4,133 $4,133 15%

Five-Year-Review Periodic Cost $32,000

Year  Periodic 
Cost 

Discount 
Factor

 NPV Cost

0 -$         1.00 -$            Year 2012

5 32,000$    0.82 26,302$      5-year review report

10 32,000$    0.74 23,811$      5-year review report

Five-Year-Review Periodic Cost (NPV) 51,000$      

Total Periodic Cost (NPV) 194,000$    
(5)   TOTAL PROJECT COST (NPV in 2012 $) $260,000 Based on discount of 4%

Note:

Total Duration of Remediation Time (years): 6 without CPs / With CP-1
Total Duration of Remediation Time (years): 9 with CP2

This estimate has been developed and provided as an Order of Magnitude Estimate (ROM)/Budgetary Estimate and as such is suitable for the purpose of budget development and/or planning only. 
This estimate is offered as an opinion of cost to perform the work and is not an offer to contract for construction services, procure and/or provide such services.
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Site:  AOC E, Former Naval Ammunition Support Detachment (NASD) Base Year: 2012
Location: Vieques, Puerto Rico Date: July, 2012 (revision)
Phase:  Feasibility Study (FS)
Alternative Description:  
 - Implemented as a contingency plan to address residual persulfate;
 - Inject CHP into 3 wells (MW-01, MW-04, and MW-05) to address residual persulfate;
 - Injection of 8% H2O2 with catalyst and stablizer;
 - Annual post-injection performance sampling of 8 site wells for site-specific COCs and persulfate for 3 years;
 - Maintain ICs (deed notations) that restrict groundwater use until the RAO is met.

Description Quantity Unit $/Unit Total Cost Notes
(1)   IC 1 LS $0 $0 Maintain existing IC (already in place)

(2)   CHP INJECTION
2.1 Mobilization & demobilization of 
equipment, site restoration 

1 LS $15,000 $15,000 Vendor quote - Nov. 2011

2.2 Preparing planning documents and pre-
mobilization activities (Implementation 
Plan, HASP, AHAs)

1 LS $2,400 $2,400 Vendor quote - Nov. 2011

2.3 29% Hydrogen Peroxide (shipped to 
site)

800 gallons $11.93 $9,544 Vendor quote unit price - Nov. 2011

2.4 Catalyst and stablizer 610 lb $4.00 $2,440 Vendor quote unit price - Nov. 2011

2.5 Mixing Equipment and Waste 4 days $3,400 $13,600 Vendor quote unit price - Nov. 2011

2.6 Travel by air 3 EA $750 $2,250 2 subcontractor person-injection team; 1 person for 
oversight (total 3 people)

2.7 Injection Labor 4 DAY $1,600 $6,400 4 days injection (mob/demob and travel included 
elsewhere) for 2 people

2.8 Oversight Labor 60 Hrs $100 $6,000 4 days injection plus 2 days mob/demob and travel 
for 1 person

2.9 Lodging Per Diem 15 DAY $103 $1,545 5 nights for 3 people

2.10 Meal Per Diem 18 DAY $57 $1,026 6 days for 3 people

2.11  Car rental and fuel 12 DAY $150 $1,800 1 car for ISCO vendor, 1 for oversight person

2.12 ISCO Vendor Field Report 1 LS $1,200 $1,200 Vendor quote unit price - Nov. 2011

Subtotal 2 $63,300
SUBTOTAL (1+2) $64,000

CONTINGENCY 20% $64,000 $13,000 EPA July 2000 guidance  

SUBTOTAL - CONSTRUCTION COST  $77,000

(3)   DESIGN&CM&PM
    3.1 Project Management 8% $77,000 $6,160 EPA July 2000 guidance  page 5-13

    3.2 Remedial Design 15% $77,000 $11,550 EPA July 2000 guidance  page 5-13

    3.3 Construction Management 10% $77,000 $7,700 EPA July 2000 guidance  page 5-13

    3.4 General&Administration (G&A) 9.2% $77,000 $7,084 RSMeans  5% to 15% 

    3.5 Pollution Liability Insurance 2% $77,000 $1,540 market price 

    3.6 Payment & Performance Bond 2.5% $77,000 $1,925 market price 

    3.7 Fee 8% $84,084 $6,727
    3.8 Tax 7% $77,000 $5,390 Puerto Rico tax

TOTAL - Design &CM&PM    $49,000

TOTAL Capital Cost    $126,000

Contingency Plan CP-1 - ISCO Injection Using Catalyzed Hydrogen Peroxide Propagations (CHP)
(Accuracy Range: +50% / -30%)
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Site:  AOC E, Former Naval Ammunition Support Detachment (NASD) Base Year: 2012
Location: Vieques, Puerto Rico Date: July, 2012 (revision)
Phase:  Feasibility Study (FS)
Alternative Description:  
 - Implemented as a contingency plan to address residual persulfate;
 - Inject CHP into 3 wells (MW-01, MW-04, and MW-05) to address residual persulfate;
 - Injection of 8% H2O2 with catalyst and stablizer;
 - Annual post-injection performance sampling of 8 site wells for site-specific COCs and persulfate for 3 years;
 - Maintain ICs (deed notations) that restrict groundwater use until the RAO is met.

Description Quantity Unit $/Unit Total Cost Notes

Contingency Plan CP-1 - ISCO Injection Using Catalyzed Hydrogen Peroxide Propagations (CHP)
(Accuracy Range: +50% / -30%)

 (4)   POST-INJECTION GW MONITORING COST 3 annual events (Year 4- Year 6)

4.1 Annual groundwater sampling and 
gauging (labor)

60 hrs $100 $6,000
sampling of 8 existing wells; Groundwater level 
measurement; 2-person sampling team; 2 days of 
sampling and 1 day travel

4.2 Sampling equipment 3 Days $500 $1,500
Equipment rental (pump, generator, YSI 
Multiparameter probe and disposables, including 
shipment)

4.3 Travel by air 1 LS $1,500 $1,500 2 persons

4.4 Lodging Per Diem 4 Days $103 $412 2 person 2 nights

4.5 Meal Per Diem 6 Days $57 $342 2 person 3 work days including 1 travel day

4.6 Car rental and fuel 3 Days $150 $450 2 persons, 3 days;1 car for 2 people

4.7 Groundwater analytical cost 11 EA $290 $3,190

sampling of 8 existing wells for 4 VOCs and 2 
SVOCs (including 1 FD, 1 EB, 1 TB; assuming 1 
MS/MSD non billable) equal to 11 samples /event; 
$75/VOC; $200/SVOC; $15/sample by CHEMets 
field test kit for persulfate

4.8 Monitoring and ISCO application report 1 LS $15,000 $15,000

Annual GW Monitoring Cost $28,394
CONTINGENCY 20% $5,679

Annual GW Monitoring Periodic Cost    $35,000 Year 4 -Year 6

GW Monitoring Periodic Cost (NPV)    $87,000  discount rate of 4% for Year 4 -year 6

(5)   TOTAL PROJECT COST (NPV in 2012 $) $213,000

Note:
5-year-review cost included in Alt-2
This estimate has been developed and provided as an Order of Magnitude Estimate (ROM)/Budgetary Estimate and as such is suitable for the purpose of budget development and/or 
planning only. This estimate is offered as an opinion of cost to perform the work and is not an offer to contract for construction services, procure and/or provide such services.
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Site:  AOC E, Former Naval Ammunition Support Detachment (NASD) Base Year: 2012
Location: Vieques, Puerto Rico Date: July, 2012 (revision)
Phase:  Feasibility Study (FS)
Alternative Description:  
 - Implemented as a contingency plan to address COC rebound;
 - Inject H2O2 activated persulfate into 3 wells (MW-01, MW-04, and MW-05) to address COC rebound;
 - Injection of 5% persulfate (lower concentration than pilot study) and 12% H2O2;
 - Annual post-injection performance sampling of 8 site wells for site-specific COCs and persulfate for 3 years;
 - Maintain ICs (deed notations) that restrict groundwater use until the RAO is met.

Description Quantity Unit $/Unit Total Cost Notes
(1) IC 1 LS $0 $0 Maintain existing IC (already in place)

(2) Persulfate Injection
2.1 Mobilization & demobilization of 
equipment 

1 LS $15,000 $15,000 Estimate

2.2 Preparing planning documents and pre-
mobilization activities (Implementation Plan, 
HASP, AHAs)

1 EACH $2,400 $2,400 Vendor quote - Nov. 2011

2.3 Klozur persulfate Oxidant (including 
shipping to site)

850 lb $2.45 $2,083 2008 vendor estimated quantity reduced by 50% 
due to reduced treatment area; unit price added 
$1/lb for transport

2.4 29% Hydrogen Peroxide (shipped to site) 225 gallons $11.93 $2,684 Persulfate requires 1:5 molar ratio of H2O2 for 
activation (600lb 100% H2O2 or 225 gallons 
29%H2O2); vendor quote

2.5 Mixing Equipment and Waste Management 4 days $3,400 $13,600 Vendor quote unit price - Nov. 2011

2.6 Travel by air 3 EA $700 $2,100 2 subcontractor person-injection team; 1 person for 
oversight (total 3 people)

2.7 Injection Labor 5 DAY $1,600 $8,000 5 days injection (mob/demob and travel included 
elsewhere) for 2 people

2.7 Oversight Labor 70 Hrs $100 $7,000 5 days injection plus 2 days mob/demob and travel 
for 1 person

2.9 Lodging Per Diem 18 DAY $103 $1,854 6 nights for 3 people

2.10 Meal Per Diem for full work days 21 DAY $57 $1,197 7 days for 3 people

2.11 Car rental and fuel 14 DAY $150 $2,100 1 car for ISCO vendor, 1 for oversight person

2.12 Field Reporting 1 LS $1,200 $1,200 Estimate

Subtotal 2 $59,300
SUBTOTAL (1+2) $60,000

CONTINGENCY 20% $60,000 $12,000 EPA July 2000 guidance  

SUBTOTAL - CONSTRUCTION COST  $72,000

(3) DESIGN&CM&PM
    3.1 Project Management 8% $72,000 $5,760 EPA July 2000 guidance  page 5-13

    3.2 Remedial Design 15% $72,000 $10,800 EPA July 2000 guidance  page 5-13

    3.3 Construction Management 10% $72,000 $7,200 EPA July 2000 guidance  page 5-13

    3.4 General&Administration (G&A) 9.2% $72,000 $6,624 RSMeans  5% to 15% 

   3.5 Pollution Liability Insurance 2% $72,000 $1,440 market price 

   3.6 Payment & Performance Bond 2.5% $72,000 $1,800 market price 

   3.7 Fee 8% $78,624 $6,290
   3.8 Tax 7% $72,000 $5,040 Puerto Rico tax

TOTAL - Design &CM&PM    $45,000

TOTAL Capital Cost    $117,000

Contingency Plan CP-2 - ISCO Injection Using Persulfate
(Accuracy Range: +50% / -30%)
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Site:  AOC E, Former Naval Ammunition Support Detachment (NASD) Base Year: 2012
Location: Vieques, Puerto Rico Date: July, 2012 (revision)
Phase:  Feasibility Study (FS)
Alternative Description:  
 - Implemented as a contingency plan to address COC rebound;
 - Inject H2O2 activated persulfate into 3 wells (MW-01, MW-04, and MW-05) to address COC rebound;
 - Injection of 5% persulfate (lower concentration than pilot study) and 12% H2O2;
 - Annual post-injection performance sampling of 8 site wells for site-specific COCs and persulfate for 3 years;
 - Maintain ICs (deed notations) that restrict groundwater use until the RAO is met.

Description Quantity Unit $/Unit Total Cost Notes

Contingency Plan CP-2 - ISCO Injection Using Persulfate
(Accuracy Range: +50% / -30%)

 (4) POST-INJECTION GW MONITORING COST 3 annual events (Year 7- Year 9)

4.1 Annual groundwater sampling and 
gauging (labor)

60 hrs $100 $6,000
sampling of 8 existing wells; Groundwater level 
measurement; 2-person sampling team; 2 days of 
sampling and 1 day travel

4.2 Sampling equipment 3 Days $500 $1,500
Equipment rental (pump, generator, YSI 
Multiparameter probe and disposables, including 
shipment)

4.3 Travel by air 1 LS $1,500 $1,500 2 persons

4.4 Lodging Per Diem 4 Days $103 $412 2 person 2 nights

4.5 Meal Per Diem 6 Days $57 $342 2 person 3 work days including 1 travel day

4.6 Car rental and fuel 3 Days $150 $450 2 persons, 3 days;1 car for 2 people

4.7 Groundwater analytical cost 11 EA $290 $3,190

sampling of 8 existing wells for 4 VOCs and 2 
SVOCs (including 1 FD, 1 EB, 1 TB; assuming 1 
MS/MSD non billable) equal to 11 samples /event; 
$75/VOC; $200/SVOC; $15/sample by CHEMets 
field test kit for persulfate

4.8 Monitoring and ISCO application report 1 LS $15,000 $15,000

Annual GW Monitoring Cost $28,394
CONTINGENCY 20% $5,679

Annual GW Monitoring Periodic Cost    $35,000 Year 7 - Year 9

GW Monitoring Periodic Cost (NPV)    $77,000  discount rate of 4% for Year 7 - Year 9

(5) TOTAL PROJECT COST (NPV in 2012 $) $194,000

Note:
5-year-review cost included in Alt-2
This estimate has been developed and provided as an Order of Magnitude Estimate (ROM)/Budgetary Estimate and as such is suitable for the purpose of budget development and/or 
planning only. This estimate is offered as an opinion of cost to perform the work and is not an offer to contract for construction services, procure and/or provide such services.
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APPENDIX E 

Sustainability Analysis for AOC E 

1.1 Introduction 
This appendix presents the approach taken and results obtained from a sustainability analysis 
performed for groundwater at AOC E, Former Naval Ammunition Support Detachment 
(NASD), Vieques, Puerto Rico. AOC E is the site of a former 500-gallon underground storage 
tank (UST), which was in service between about 1970 and 1996 to store used oil generated from 
vehicle maintenance activities within the main operational area (i.e., Public Works) of the 
Former NASD. In 1996, the UST was removed and replaced with a 500-gallon aboveground 
storage tank (AST) that, in turn, was removed in 2001. AOC E occupies less than about a tenth 
of an acre. The property that contains AOC E was transferred to the Municipality of Vieques 
(MOV) in April 2001. On March 14, 2005, Vieques was placed on the National Priority List 
(NPL), which required all subsequent environmental restoration activities for Navy Installation 
Restoration (IR) sites on Vieques be conducted under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) unless and until removed from CERCLA 
authority. 

The Final Remedial Investigation (RI) Report was issued in July 2008. A pilot study was 
implemented between January 2010 and December 2011, consisting of denitrification-based 
bioremediation (DBB) for unsaturated zone soil to address potential soil to groundwater 
leaching, and in-situ chemical oxidation (ISCO) for groundwater remediation. Based on the 
findings of pilot study, two groundwater remedial alternatives including contingency plans 
were developed in the Focused Feasibility Study (FS) Report to address elevated residual 
persulfate and/or potential contaminants rebound.   

1.2 Methodology 
This sustainability analysis was performed using SiteWiseTM, a tool developed jointly by 
Battelle, U.S. Navy, and U.S. Army Corps of Engineers (USACE). This analysis evaluates the 
environmental “footprint” of each remedial alternative considered in terms of five metrics, 
comprising:  

1. Greenhouse gases (GHGs) reported as carbon dioxide equivalents (CO2e), consisting of 
carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O);  

2. Energy usage (expressed as British Thermal Unit [BTU]);  

3. Water consumption (gallons) 

4. Air emissions of criteria pollutants consisting of oxides of nitrogen (NOx) and sulfur (SOx), 
and particulate matter (PM); and  

5. Accident risk (risk of injury and risk of fatality).  

SiteWiseTM uses footprint factors taken out of various emission factors from governmental or 
non-governmental research sources to determine the environmental footprint of each activity.  
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The assessment is carried out using a spreadsheet-based building block approach, where each 
remedial alternative is first broken down into modules that mimic the remedial phases in most 
remedial actions, including remedial investigation (RI), remedial action construction (RAC), 
remedial action operation (RAO), and long-term monitoring (LTM).  To estimate the 
sustainability footprint for each remedial alternative under consideration, only those elements 
of remedial construction and long-term monitoring considered to posses important 
sustainability elements were included in the assessment for AOC E. Activities involving deed 
and boundary survey for the land use control (LUC) and injection of chemicals for contingency 
plans are evaluated in the RAC module. Since the RI activities have been completed, and none 
of the alternatives evaluated for AOC E contains typical annual operation and maintenance 
activities involved for conventional remedial systems, the RAO module is not used. Instead, any 
site inspection activities associated with periodic five-year review site visits and groundwater 
monitoring activities are evaluated in the LTM module. Once broken down into various 
modules, the footprint of each module is individually calculated. The different footprints are 
then combined to estimate the overall footprint of the remedial alternative. A low 
environmental footprint indicates low deleterious impacts to environmental and social metrics, 
which collectively make up the SiteWiseTM sustainability metrics. Conversely, a high 
environmental footprint indicates high deleterious impacts associated with the SiteWiseTM 
metrics. The major conclusions of this sustainability analysis are incorporated into the short-
term effectiveness criteria evaluation of the Focused FS Report. The following subsection 
presents the assumptions and major conclusions of sustainability analysis. 

1.3 Assumptions, Results, and Conclusions 
At the highest level, groundwater alternatives identified in the Focused FS Report consist of: 

• Alternative 1—No Action 

• Alternative 2— Groundwater Monitoring and Institutional Controls 

Although contingency plans are likely not required, two contingency plans are included for 
Alternative 2 to address the potential for elevated residual persulfate to persist and for the 
COCs to rebound to levels above remediation goals. They are: 

• Contingency Plan 1 (CP-1) – ISCO Injection Using Catalyzed Hydrogen Peroxide (CHP) to 
address persistent elevated residual persulfate 

• Contingency Plan 1 (CP-2) – ISCO Injection Using Persulfate to address rebound of COCs to 
levels above remediation goals 

Therefore, the Focused FS (and, therefore, the sustainability analysis) evaluated the following 
four scenarios: 

• Alternative 1—No Action 

• Alternative 2— Groundwater Monitoring and Institutional Controls 

• Alternative 2 with CP-1— Groundwater Monitoring and Institutional Controls with CHP 
Injection 

• Alternative 2 with CP-2— Groundwater Monitoring and Institutional Controls with 
Persulfate Injection 
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Assumptions: 

The following assumptions are used for the SiteWiseTM tool evaluation of the aforementioned 
alternatives: 

• Remedial Construction: transportation of personnel (road and air); transportation and 
injection of materials (oxidants).  

− Remedial construction is not applicable for Alternative 1 since no action is taken. 

− Remedial construction for Alternative 2 involves deed and boundary survey (assuming 2 
persons 1 day). 

− Remedial construction for Alternative 2 with CP-1 involves deed and boundary survey 
(assuming 2 persons for 1 day); injection of chemicals (assuming approximately 3,800 lbs 
of 29% hydrogen peroxide, 610 lbs of conditioning agent and stabilizer); and injection of 
approximately 1,200 gallons of injectate (assuming 3 persons for 4 days). 

− Remedial construction for Alternative 2 with CP-2 involves deed and boundary survey 
(assuming 2 persons for 1 day); injection of chemicals (assuming approximately 3,500 lbs 
of 17.5% hydrogen peroxide and 800 lbs of persulfate oxidant); and injection of 
approximately 2,600 gallons of injectate (assuming 3 persons for 5 days). 

• Long-term Monitoring:  transportation of personnel for five-year-review site visit; annual 
groundwater monitoring up to 3 years for residual persulfate; annual performance  
groundwater COC sampling for 3 years. 

− Long-term Monitoring for Alternative 1 involves transportation of personnel for five-
year-review site visits for 30 years (assumes 6 visits; 2 persons for 1 day each visit). 

− Long-term Monitoring for Alternative 2 involves transportation of personnel for one five-
year-review site visit (2 persons for 1 day); annual groundwater monitoring up to 3 
years for residual persulfate (assumes 2 persons for 2 days each event; total 3 events); 
annual  perfomrance groundwater COC sampling for 3 years (assumes 2 persons for 3 
days each event; total 3 events). 

− Long-term Monitoring for Alternative 2 with CP-1 involves transportation of personnel 
for one five-year-review site visit (2 persons for 1 day); annual groundwater monitoring 
up to 3 years for residual persulfate (assumes 2 persons for 2 days each event; total 3 
events); annual performance groundwater COC sampling for 3 years (assumes 2 persons 
for 3 days each event; total 4 events); transportation of personnel for five-year-review 
site visits for 10 years (assumes 2 visits; 2 persons for 1 day each visit). 

− Long-term Monitoring for Alternative 2 with CP-2 involves transportation of personnel 
for one five-year-review site visit (2 persons for 1-day); annual groundwater monitoring 
up to 3 years for residual persulfate (assumes 2 persons for 2 days each event; total 3 
events); annual performance groundwater COC sampling for 3 years (assumes 2 persons 
for 3 days each event; total 4 events);transportation of personnel for five-year-review site 
visits for 10 years (assumes 2 visits; 2 persons for 1 day each visit). 

Results and Conclusions: 
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A comparative analysis for the groundwater alternatives is summarized in Figure E-1. The 
environmental footprint is in the order (lowest to highest): Alternative 1 < Alternative 2 < 
Alternative 2 with CP-2 < Alternative 2 with CP-1.  

The water impact and accident risk for “Alternative 2 with CP-2” are slightly higher than that of 
“Alternative 2 with CP-1,” while the GHGs, energy consumption and air emissions for 
“Alternative 2 with CP-2” are slightly lower than that of “Alternative 2 with CP-1.”  Overall, the 
environmental footprint for “Alternative 2 with CP-1” is slightly higher than that of 
“Alternative 2 with CP-2.” 

It should be noted that while this analysis compares the environmental footprints of two 
alternatives (with four scenarios), the four scenarios provide different end-points of remedial 
performance.  The sustainability analysis is provided simply to show the environmental 
footprint of the alternatives, but is not used to help select the alternative.  Therefore, a 
comparison of the results of the alternatives needs to be made in the context of the benefits (e.g., 
ARAR compliance, contaminant reduction, cost effectiveness, and etc.) of each of the 
alternatives.   

Table E-1 presents the quantitative environmental footprint metrics evaluated for each scenario. 
The environmental footprint for each scenario is discussed below. 

Alternative 1 – No Action had the lowest footprint among all of the alternatives considered 
(Table E-1). Even though this alternative has the lowest environmental footprint and potential 
accident risk, this alternative is not protective of the human health and environment.  As shown 
on Figure E-2, the environmental footprint and potential accident are primarily driven by   
personnel transportation during the site inspections for the five-year reviews. 

Alternative 2– Groundwater Monitoring and Institutional Controls produced the second highest 
footprint (Table E-1). As shown on Figure E-3, the impact was primarily driven by the 
personnel travel activities during the groundwater monitoring. The potential accident risk for 
this alternative is the second lowest. 

Alternative 2 with CP-1 produced the highest footprint (Table E-1). As shown on Figure E-4, the 
emissions and energy consumption were driven by both the personnel transportation and 
equipment use during the CHP injection of the remedial construction phase, as well as 
personnel transportation during the groundwater sampling and 5-year review site inspection of 
remedial action operation period.  This alternative has the second highest water consumption 
due to injection of CHP. Personnel travel and equipment usage during the injection efforts were 
major factors for accident risk that results in the potential for fatality and injury.  The potential 
accident risk for this scenario is the second highest.  

Alternative 2 with CP-2 produced the second highest footprint (Table E-1). As shown on Figure 
E-5, the emissions and energy consumption were driven by both the personnel transportation 
and equipment use during the persulfate injection of the remedial construction phase, as well as 
personnel transportation during the groundwater sampling and 5-year review site inspection of 
remedial action operation period.  This alternative has the highest water consumption due to 
injection of persulfate at lower concentration level (assuming 5 percent). Personnel travel and 
equipment usage during the injection efforts were major factors for accident risk that results in 
the potential for fatality and injury.  The potential accident risk for this scenario is the highest.  
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TABLE E-1 
Sustainability Analysis Metrics Quantified for Groundwater Alternatives 
AOC E FS Report 
Former Naval Ammunition Support Detachment (NASD) 
Vieques, Puerto Rico 

Remedial 
Alternatives 

GHG 
Emissions 

(metric 
ton) 

Total 
Energy 
Used 

(MMBTU) 

Water 
Consumption 

(gallons) 

NOx 
Emissions 

(metric 
ton) 

SOx 
Emissions 

(metric 
ton) 

PM10 
Emissions 

(metric 
ton) 

Accident 
Risk 

Fatality 

Accident 
Risk 

Injury 

Alternative 1 10.07 1.18E+02 0.00E+00 2.41E+01 5.04E+00 1.15E+00 5.64E-06 1.47E-04 

Alternative 2 15.52 1.81E+02 0.00E+00 3.65E+01 7.91E+00 2.12E+00 1.22E-05 4.90E-04 

Alternative 2 
with CP-1 

21.86 2.65E+02 1.20E+03 4.25E+01 9.11E+00 2.34E+00 1.75E-05 1.14E-03 

Alternative 2 
with CP-2 

20.85 2.48E+02 2.60E+03 4.25E+01 9.11E+00 2.34E+00 1.91E-05 1.25E-03 
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FIGURE E-1 
Comparative Analysis of Sustainability Metrics – Groundwater Alternatives 
AOC E FS Report 
Former Naval Ammunition Support Detachment (NASD) 
Vieques, Puerto Rico  
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FIGURE E-2 
Environmental Footprint Summary – Alternative 1 
AOC E FS Report 
Former Naval Ammunition Support Detachment (NASD) 
Vieques, Puerto Rico  
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FIGURE E-3 
Environmental Footprint Summary – Alternative 2 
AOC E FS Report 
Former Naval Ammunition Support Detachment (NASD) 
Vieques, Puerto Rico  
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FIGURE E-4 
Environmental Footprint Summary – Alternative 2 with CP-1 
AOC E FS Report 
Former Naval Ammunition Support Detachment (NASD) 
Vieques, Puerto Rico  

 

0

2

4

6

8

10

12

14

16

Remedial 
Investigation

Remedial Action 
Construction

Remedial Action 
Operations

Longterm 
Monitoring

M
et
ri
c 
To
ns

GHG Emissions

Residual Handling

Equpiment Use and Misc

Transportation‐Equipment

Transportation‐Personnel

Consumables

0.00E+00

2.00E+01

4.00E+01

6.00E+01

8.00E+01

1.00E+02

1.20E+02

1.40E+02

1.60E+02

1.80E+02

Remedial 
Investigation

Remedial 
Action 

Construction

Remedial 
Action 

Operations

Longterm 
Monitoring

M
M
BT
U

Total Energy Used

Residual Handling

Equpiment Use and Misc

Transportation‐Equipment

Transportation‐Personnel

Consumables

0.00E+00

2.00E+02

4.00E+02

6.00E+02

8.00E+02

1.00E+03

1.20E+03

1.40E+03

Remedial 
Investigation

Remedial 
Action 

Construction

Remedial 
Action 

Operations

Longterm 
Monitoring

G
al
lo
ns

Water Impacts

Residual Handling

Equpiment Use and Misc

Transportation‐Equipment

Transportation‐Personnel

Consumables

0.00E+00

5.00E+00

1.00E+01

1.50E+01

2.00E+01

2.50E+01

3.00E+01

3.50E+01

Remedial 
Investigation

Remedial 
Action 

Construction

Remedial 
Action 

Operations

Longterm 
Monitoring

M
et
ri
c 
To
n

NOx Emissions

Residual Handling

Equpiment Use and Misc

Transportation‐Equipment

Transportation‐Personnel

Consumables

0.00E+00

1.00E+00

2.00E+00

3.00E+00

4.00E+00

5.00E+00

6.00E+00

7.00E+00

8.00E+00

Remedial 
Investigation

Remedial 
Action 

Construction

Remedial 
Action 

Operations

Longterm 
Monitoring

M
et
ri
c 
To
n

SOx Emissions

Residual Handling

Equpiment Use and Misc

Transportation‐Equipment

Transportation‐Personnel

Consumables

0.00E+00

2.00E‐01

4.00E‐01

6.00E‐01

8.00E‐01

1.00E+00

1.20E+00

1.40E+00

1.60E+00

1.80E+00

Remedial 
Investigation

Remedial 
Action 

Construction

Remedial 
Action 

Operations

Longterm 
Monitoring

M
et
ri
c 
To
n

PM10 Emissions

Residual Handling

Equpiment Use and Misc

Transportation‐Equipment

Transportation‐Personnel

Consumables

0.00E+00

2.00E‐06

4.00E‐06

6.00E‐06

8.00E‐06

1.00E‐05

1.20E‐05

Remedial 
Investigation

Remedial 
Action 

Construction

Remedial 
Action 

Operations

Longterm 
Monitoring

Ri
sk
 o
f F
at
al
it
y

Accident Risk ‐ Fatality

Residual Handling

Equpiment Use and Misc

Transportation‐Equipment

Transportation‐Personnel

Consumables

0.00E+00

1.00E‐04

2.00E‐04

3.00E‐04

4.00E‐04

5.00E‐04

6.00E‐04

7.00E‐04

8.00E‐04

Remedial 
Investigation

Remedial 
Action 

Construction

Remedial 
Action 

Operations

Longterm 
Monitoring

Ri
sk
 o
f I
nj
ur
y

Accident Risk ‐ Injury

Residual Handling

Equpiment Use and Misc

Transportation‐Equipment

Transportation‐Personnel

Consumables



APPENDIX E– SUSTAINABILITY ANALYSIS FOR AOC E 

E-10 
 

FIGURE E-5 
Environmental Footprint Summary – Alternative 2 with CP-2 
AOC E FS Report 
Former Naval Ammunition Support Detachment (NASD) 
Vieques, Puerto Rico  
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SiteWiseTM Tool Input Sheets (Attached) 

 



SITE INFORMATION
Name Vieques, PR
Date 7/18/2012 (rev)
Site AOC E
Remedial Alternative Name Alternative 1

SiteWiseTM Tool for Green and Sustainable Remediation has been developed 
jointly by United States (US) Navy, United States Army Corps of Engineers 
(USACE), and Battelle. This tool is made available on an as-is basis without 
guarantee or warranty of any kind, express or implied. The US Navy, USACE, 
Battelle, the authors, and the reviewers accept no liability resulting from the use 
of this tool or its documentation; nor does the above warrant or otherwise 
represent in any way the accuracy, adequacy, efficacy, or applicability of the 
contents hereof. Implementation of SiteWiseTM tool and interpretation or use of 
the results provided by the tool are the sole responsibility of the user. The tool is 
provided free of charge for everyone to use, but is not supported in any way by 
the US Navy, USACE, or Battelle. 



This worksheet allows the user to define material production, transportation, equipment use, and residual handling variables for the remedial alternative
Yellow cells require the user to choose an input from a drop down menu
White cells require the user to type in a value

MATERIAL PRODUCTION

WELL MATERIALS Well Type 1 Well Type 2 Well Type 3 Well Type 4 Well Type 5 Well Type 6
Input number of wells
Input depth of wells (ft)
Choose well diameter (in) from drop down menu 1/2 1/2 1/2 1/2 1/2 1/2
Choose material type from drop down menu PVC PVC PVC PVC PVC PVC
Choose specific material schedule from drop down menu Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC

TREATMENT CHEMICALS & MATERIALS Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
Input number of injection points
Choose material type from drop down menu Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide
Input amount of material injected at each point (pounds dry mass)
Input number of injections per injection point

GAC Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
Input weight of GAC used (lbs)
Choose material type from drop down menu Virgin GAC Virgin GAC Virgin GAC Virgin GAC Virgin GAC Virgin GAC

CONSTRUCTION MATERIALS Material 1 Material 2 Material 3 Material 4 Material 5 Material 6
Choose material type from drop down menu HDPE Liner HDPE Liner HDPE Liner HDPE Liner HDPE Liner HDPE Liner
Input area of material (ft2)
Input depth of material (ft)

WELL DECOMMISSIONING  Well Type 1 Well Type 2 Well Type 3 Well Type 4 Well Type 5 Well Type 6
Input number of wells
Input depth of wells (ft)
Input well diameter (in) 1 1 1 1 1 1
Choose material from drop down menu Soil Soil Soil Soil Soil Soil

TRANSPORTATION 5-year review; 30 years

PERSONNEL TRANSPORTATION - ROAD Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Choose vehicle type from drop down menu* Other Cars Cars Cars Cars Cars
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input distance traveled per trip (miles) 20
Input number of trips taken 6
Input number of travelers 2
Input estimated vehicular fuel economy (mi/gal) (Input only if known for the vehicle selected, 
otherwise a default will be used by the tool) 15

*For vehicle type 'Other' please enter values in Table 2b in the Look Up Table tab.
PERSONNEL TRANSPORTATION - AIR Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6

Input distance traveled (miles) 18,000
Input number of travelers 2
Input number of flights taken 1

PERSONNEL TRANSPORTATION - RAIL Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Choose vehicle type from drop down menu Intercity rail Intercity rail Intercity rail Intercity rail Intercity rail Intercity rail
Input distance traveled (miles)
Input number of trips taken
Input number of travelers 

EQUIPMENT TRANSPORTATION - ROAD Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input distance traveled (miles)
Input weight of equipment transported (tons)

EQUIPMENT TRANSPORTATION - AIR Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (miles)
Input weight of equipment transported (tons)

EQUIPMENT TRANSPORTATION - RAIL Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (miles)
Input weight of load (tons)

EQUIPMENT TRANSPORTATION - WATER Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (mile)
Input weight of load (tons)

EQUIPMENT USE

EARTHWORK Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6
Choose earthwork equipment type from drop down menu Dozer Dozer Dozer Dozer Dozer Dozer
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input volume of material to be removed (yd3)
Will DIESEL-run equipment be retrofitted with a particulate reduction technology? No No No No No No

DRILLING Event 1 Event 2 Event 3 Event 4 Event 5 Event 6
Input number of drilling locations
Choose drilling method from drop down menu Direct Push Direct Push Direct Push Direct Push Direct Push Direct Push
Input time spent drilling at each location (hr)
Input depth of wells (ft)
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel

For each pump, select only one of the three methods to calculate energy and GHG emissions
Enter "0" for all user input values for unused pump columns or unused methods
PUMP OPERATION Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6

Choose method from drop down Method 1 Method 1 Method 1 Method 1 Method 1 Method 1



Method 1 - ELECTRICAL USAGE IS KNOWN
Input pump electrical usage (KWh) 0 0 0 0 0 0

Method 2 - PUMP HEAD IS KNOWN
Input flow rate (gpm) 0 0 0 0 0 0
Input total head (ft) 0 0 0 0 0 0
Input number of pumps operating 0 0 0 0 0 0
Input operating time for each pump (hrs) 0 0 0 0 0 0
Pump efficiency times motor efficiency (default already present, user override possible) 0.51 0.51 0.51 0.51 0.51 0.51
Input specific gravity (default already present, user override possible) 1 1 1 1 1 1

Method 3 - NAME PLATE SPECIFICATIONS ARE KNOWN
Input pump horsepower (hp) 0 0 0 0 0 0
Input number of pumps operating 0 0 0 0 0 0
Input operating time for each pump (hrs) 0 0 0 0 0 0
Input pump load (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85
Input pump motor efficiency (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85

Region 
Choose region from drop down menu (scroll right to see figure)  AKGD   AKGD   AKGD   AKGD   AKGD   AKGD  

DIESEL AND GASOLINE PUMPS Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6
Choose fuel type from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Choose horsepower range from drop down menu 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1
Equipment operating hours (hrs)
Input estimated fuel consumption rate (gal/hr) (Input only if known for the pump selected, 
otherwise a default will be used by the tool)

For each type of equipment, select only one of the methods to calculate energy and GHG emissions
Enter "0" for all user input values for unused equipment columns or unused methods
BLOWER, COMPRESSOR, MIXER, AND OTHER EQUIPMENT Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6

Choose type of equipment from drop down Blower Blower Blower Blower Blower Blower
Choose method from drop down Method 1 Method 1 Method 1 Method 1 Method 1 Method 1

Method 1 - NAME PLATE SPECIFICATIONS ARE KNOWN
Input equipment horsepower (hp) 0 0 0 0 0 0
Input number of equipments operating 0 0 0 0 0 0
Input operating time for each equipment (hrs) 0 0 0 0 0 0
Input equipment load (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85
Input motor efficiency (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85

Method 2 - ELECTRICAL USAGE IS KNOWN
Input equipment electrical usage, if known (KWh) 0 0 0 0 0 0

Region
Choose region from drop down menu (scroll right to see figure)  AKGD   AKGD   AKGD   AKGD   AKGD   AKGD  

GENERATORS Generator 1 Generator 2 Generator 3 Generator 4 Generator 5 Generator 6
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Choose horsepower range from drop down menu 3 to 6 3 to 6 3 to 6 3 to 6 3 to 6 3 to 6
Input operating hours (hr)

AGRICULTURAL EQUIPMENT Tillage Tractor 1 Tillage Tractor 2 Tillage Tractor 3 Tillage Tractor 4 Tillage Tractor 5 Tillage Tractor 6
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel DieselChoose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input area to till (acre) 
Choose soil condition from drop down menu Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil
Choose soil type from drop down menu Clay Soil Clay Soil Clay Soil Clay Soil Clay Soil Clay Soil
Input time available (work days)
Input depth of tillage (in)

CAPPING EQUIPMENT Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6
Choose stabilization equipment type from drop down menu Roller Roller Roller Roller Roller Roller
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input area (ft2)
Input time available (work days)

MIXING EQUIPMENT Mixer 1 Mixer 2 Mixer 3 Mixer 4 Mixer 5 Mixer 6
Choose fuel type from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Choose horsepower range from drop down menu 1 to 3 1 to 3 1 to 3 1 to 3 1 to 3 1 to 3
Input volume (yd3)
Input production rate (yd3/hr)
Input estimated fuel consumption rate (gal/hr) (Input only if known for the mixer selected, 
otherwise a default will be used by the tool)

RESIDUAL HANDLING

RESIDUE DISPOSAL/RECYCLING Soil Residue Residual Water Material Residue Other Residuals Other Residuals Other Residuals
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Input weight of the waste transported to 
landfill or recycling per trip (tons)
Choose vehicle type from drop down menu On-road truck On-road truck On-road truck On-road truck On-road truck On-road truck
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input total number of trips
Input number of miles per trip

LANDFILL OPERATIONS Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 Operation 6
Input tons of soil or waste to be incinerated (user must input emission factors in the Look Up 
Table, Table 7a)

THERMAL/CATALYTIC OXIDIZERS* Oxidizer 1 Oxidizer 2 Oxidizer 3 Oxidizer 4 Oxidizer 5 Oxidizer 6

Choose oxidizer type from drop down menu Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Choose fuel type from drop down menu natural gas Propane natural gas natural gas natural gas natural gas
Input waste gas flow rate (scfm)
Input time running (hours)
Input waste gas inlet temperature (F)
Input contaminant concentration (ppmV)



*(Electric blowers are included in the analysis)
WATER CONSUMPTION Treatment System 1 Treatment System 2 Treatment System 3 Treatment System 4 Treatment System 5 Treatment System 6

Input water disposed/collected during treatment (gal)
Input water disposed/collected during site preparation (gal)
Input water disposed/collected during sampling (gal)
Input water disposed/collected during site demobilization (gal)

LANDFILL METHANE EMISSIONS Landfill 1 Landfill 2 Landfill 3 Landfill 4 Landfill 5 Landfill 6
Input landfill methane emissions (metric tons)

OTHER KNOWN ONSITE ACTIVITIES Entire Site
Input energy usage (MMBTU)
Water consumption (gallon)
Input CO2 emission (metric ton)
Input N2O emission (metric ton CO2 e)
Input CH4 emissions (metric ton CO2 e)
Input NOx emission (metric ton)
Input SOx emission (metric ton)
Input PM10 emission (metric ton)
Input fatality risk
Input injury risk



SITE INFORMATION
Name Vieques, PR
Date 7/18/2012 (rev)
Site AOC E
Remedial Alternative Name Alternative 2

SiteWiseTM Tool for Green and Sustainable Remediation has been developed 
jointly by United States (US) Navy, United States Army Corps of Engineers 
(USACE), and Battelle. This tool is made available on an as-is basis without 
guarantee or warranty of any kind, express or implied. The US Navy, USACE, 
Battelle, the authors, and the reviewers accept no liability resulting from the use 
of this tool or its documentation; nor does the above warrant or otherwise 
represent in any way the accuracy, adequacy, efficacy, or applicability of the 
contents hereof. Implementation of SiteWiseTM tool and interpretation or use of 
the results provided by the tool are the sole responsibility of the user. The tool is 
provided free of charge for everyone to use, but is not supported in any way by 
the US Navy, USACE, or Battelle. 
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This worksheet allows the user to define material production, transportation, equipment use, and residual handling variables for the remedial alternative
Yellow cells require the user to choose an input from a drop down menu
White cells require the user to type in a value

MATERIAL PRODUCTION

WELL MATERIALS Well Type 1 Well Type 2 Well Type 3 Well Type 4 Well Type 5 Well Type 6
Input number of wells
Input depth of wells (ft)
Choose well diameter (in) from drop down menu 1/2 1/2 1/2 1/2 1/2 1/2
Choose material type from drop down menu PVC PVC PVC PVC PVC PVC
Choose specific material schedule from drop down menu Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC

TREATMENT CHEMICALS & MATERIALS Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
Input number of injection points
Choose material type from drop down menu Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide
Input amount of material injected at each point (pounds dry mass)
Input number of injections per injection point

GAC Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
Input weight of GAC used (lbs)
Choose material type from drop down menu Virgin GAC Virgin GAC Virgin GAC Virgin GAC Virgin GAC Virgin GAC

CONSTRUCTION MATERIALS Material 1 Material 2 Material 3 Material 4 Material 5 Material 6
Choose material type from drop down menu HDPE Liner HDPE Liner HDPE Liner HDPE Liner HDPE Liner HDPE Liner
Input area of material (ft2)
Input depth of material (ft)

WELL DECOMMISSIONING  Well Type 1 Well Type 2 Well Type 3 Well Type 4 Well Type 5 Well Type 6
Input number of wells
Input depth of wells (ft)
Input well diameter (in) 1 1 1 1 1 1
Choose material from drop down menu Soil Soil Soil Soil Soil Soil

TRANSPORTATION Establishing LUC
Deed Survey (1 day)

PERSONNEL TRANSPORTATION - ROAD Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Choose vehicle type from drop down menu* Light truck Light truck Heavy Duty Cars Cars Cars
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input distance traveled per trip (miles) 20
Input number of trips taken 1
Input number of travelers 2
Input estimated vehicular fuel economy (mi/gal) (Input only if known for the vehicle selected, 
otherwise a default will be used by the tool) 15

*For vehicle type 'Other' please enter values in Table 2b in the Look Up Table tab.
PERSONNEL TRANSPORTATION - AIR Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6

Input distance traveled (miles) 3,000
Input number of travelers 2
Input number of flights taken 1

PERSONNEL TRANSPORTATION - RAIL Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Choose vehicle type from drop down menu Intercity rail Intercity rail Intercity rail Intercity rail Intercity rail Intercity rail
Input distance traveled (miles)
Input number of trips taken
Input number of travelers 

EQUIPMENT TRANSPORTATION - ROAD Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Choose fuel used from drop down menu Gasoline Gasoline Diesel Gasoline Gasoline Gasoline
Input distance traveled (miles)
Input weight of equipment transported (tons)

EQUIPMENT TRANSPORTATION - AIR Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (miles)
Input weight of equipment transported (tons)

EQUIPMENT TRANSPORTATION - RAIL Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (miles)
Input weight of load (tons)

EQUIPMENT TRANSPORTATION - WATER Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (mile) 100
Input weight of load (tons) 40

EQUIPMENT USE

EARTHWORK Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6
Choose earthwork equipment type from drop down menu Dozer Dozer Dozer Dozer Dozer Dozer
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input volume of material to be removed (yd3)
Will DIESEL-run equipment be retrofitted with a particulate reduction technology? No No No No No No

DRILLING Event 1 Event 2 Event 3 Event 4 Event 5 Event 6
Input number of drilling locations
Choose drilling method from drop down menu Direct Push Direct Push Direct Push Direct Push Direct Push Direct Push
Input time spent drilling at each location (hr)
Input depth of wells (ft)
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel

For each pump, select only one of the three methods to calculate energy and GHG emissions
Enter "0" for all user input values for unused pump columns or unused methods
PUMP OPERATION Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6

Choose method from drop down Method 2 Method 1 Method 1 Method 1 Method 1 Method 1



Method 1 - ELECTRICAL USAGE IS KNOWN
Input pump electrical usage (KWh) 0 0 0 0 0 0

Method 2 - PUMP HEAD IS KNOWN
Input flow rate (gpm) 0 0 0 0 0 0
Input total head (ft) 0 0 0 0 0 0
Input number of pumps operating 0 0 0 0 0 0
Input operating time for each pump (hrs) 0 0 0 0 0 0
Pump efficiency times motor efficiency (default already present, user override possible) 0.51 0.51 0.51 0.51 0.51 0.51
Input specific gravity (default already present, user override possible) 1 1 1 1 1 1

Method 3 - NAME PLATE SPECIFICATIONS ARE KNOWN
Input pump horsepower (hp) 0 0 0 0 0 0
Input number of pumps operating 0 0 0 0 0 0
Input operating time for each pump (hrs) 0 0 0 0 0 0
Input pump load (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85
Input pump motor efficiency (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85

Region 
Choose region from drop down menu (scroll right to see figure)  AKGD   AKGD   AKGD   AKGD   AKGD   AKGD  

DIESEL AND GASOLINE PUMPS Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6
Choose fuel type from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Choose horsepower range from drop down menu 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1
Equipment operating hours (hrs)
Input estimated fuel consumption rate (gal/hr) (Input only if known for the pump selected, 
otherwise a default will be used by the tool)

For each type of equipment, select only one of the methods to calculate energy and GHG emissions
Enter "0" for all user input values for unused equipment columns or unused methods
BLOWER, COMPRESSOR, MIXER, AND OTHER EQUIPMENT Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6

Choose type of equipment from drop down Blower Blower Blower Blower Blower Blower
Choose method from drop down Method 1 Method 1 Method 1 Method 1 Method 1 Method 1

Method 1 - NAME PLATE SPECIFICATIONS ARE KNOWN
Input equipment horsepower (hp) 0 0 0 0 0 0
Input number of equipments operating 0 0 0 0 0 0
Input operating time for each equipment (hrs) 0 0 0 0 0 0
Input equipment load (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85
Input motor efficiency (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85

Method 2 - ELECTRICAL USAGE IS KNOWN
Input equipment electrical usage, if known (KWh) 0 0 0 0 0 0

Region
Choose region from drop down menu (scroll right to see figure)  SRSO   AKGD   AKGD   AKGD   AKGD   AKGD  

GENERATORS Generator 1 Generator 2 Generator 3 Generator 4 Generator 5 Generator 6
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Choose horsepower range from drop down menu 3 to 6 3 to 6 3 to 6 3 to 6 3 to 6 3 to 6
Input operating hours (hr)

AGRICULTURAL EQUIPMENT Tillage Tractor 1 Tillage Tractor 2 Tillage Tractor 3 Tillage Tractor 4 Tillage Tractor 5 Tillage Tractor 6
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel DieselChoose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input area to till (acre) 
Choose soil condition from drop down menu Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil
Choose soil type from drop down menu Clay Soil Clay Soil Clay Soil Clay Soil Clay Soil Clay Soil
Input time available (work days)
Input depth of tillage (in)

CAPPING EQUIPMENT Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6
Choose stabilization equipment type from drop down menu Roller Roller Roller Roller Roller Roller
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input area (ft2)
Input time available (work days)

MIXING EQUIPMENT Mixer 1 Mixer 2 Mixer 3 Mixer 4 Mixer 5 Mixer 6
Choose fuel type from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Choose horsepower range from drop down menu 1 to 3 1 to 3 1 to 3 1 to 3 1 to 3 1 to 3
Input volume (yd3)
Input production rate (yd3/hr)
Input estimated fuel consumption rate (gal/hr) (Input only if known for the mixer selected, 
otherwise a default will be used by the tool)

RESIDUAL HANDLING

RESIDUE DISPOSAL/RECYCLING Soil Residue Residual Water Material Residue Other Residuals Other Residuals Other Residuals
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Input weight of the waste transported to 
landfill or recycling per trip (tons)
Choose vehicle type from drop down menu On-road truck On-road truck On-road truck On-road truck On-road truck On-road truck
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input total number of trips
Input number of miles per trip

LANDFILL OPERATIONS Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 Operation 6
Input tons of soil or waste to be incinerated (user must input emission factors in the Look Up 
Table, Table 7a)

THERMAL/CATALYTIC OXIDIZERS* Oxidizer 1 Oxidizer 2 Oxidizer 3 Oxidizer 4 Oxidizer 5 Oxidizer 6

Choose oxidizer type from drop down menu Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Choose fuel type from drop down menu natural gas Propane natural gas natural gas natural gas natural gas
Input waste gas flow rate (scfm)
Input time running (hours)
Input waste gas inlet temperature (F)
Input contaminant concentration (ppmV)



*(Electric blowers are included in the analysis)
WATER CONSUMPTION Treatment System 1 Treatment System 2 Treatment System 3 Treatment System 4 Treatment System 5 Treatment System 6

Input water disposed/collected during treatment (gal)
Input water disposed/collected during site preparation (gal)
Input water disposed/collected during sampling (gal)
Input water disposed/collected during site demobilization (gal)

LANDFILL METHANE EMISSIONS Landfill 1 Landfill 2 Landfill 3 Landfill 4 Landfill 5 Landfill 6
Input landfill methane emissions (metric tons)

OTHER KNOWN ONSITE ACTIVITIES Entire Site
Input energy usage (MMBTU)
Water consumption (gallon)
Input CO2 emission (metric ton)
Input N2O emission (metric ton CO2 e)
Input CH4 emissions (metric ton CO2 e)
Input NOx emission (metric ton)
Input SOx emission (metric ton)
Input PM10 emission (metric ton)
Input fatality risk
Input injury risk



This worksheet allows the user to define material production, transportation, equipment use, and residual handling variables for the remedial alternative
Yellow cells require the user to choose an input from a drop down menu
White cells require the user to type in a value

MATERIAL PRODUCTION

WELL MATERIALS Well Type 1 Well Type 2 Well Type 3 Well Type 4 Well Type 5 Well Type 6
Input number of wells
Input depth of wells (ft)
Choose well diameter (in) from drop down menu 1/2 1/2 1/2 1/2 1/2 1/2
Choose material type from drop down menu PVC PVC PVC PVC PVC PVC
Choose specific material schedule from drop down menu Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC

TREATMENT CHEMICALS & MATERIALS Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
Input number of injection points
Choose material type from drop down menu Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide
Input amount of material injected at each point (pounds dry mass)
Input number of injections per injection point

GAC Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
Input weight of GAC used (lbs)
Choose material type from drop down menu Virgin GAC Virgin GAC Virgin GAC Virgin GAC Virgin GAC Virgin GAC

CONSTRUCTION MATERIALS Material 1 Material 2 Material 3 Material 4 Material 5 Material 6
Choose material type from drop down menu HDPE Liner HDPE Liner HDPE Liner HDPE Liner HDPE Liner HDPE Liner
Input area of material (ft2)
Input depth of material (ft)

WELL DECOMMISSIONING  Well Type 1 Well Type 2 Well Type 3 Well Type 4 Well Type 5 Well Type 6
Input number of wells
Input depth of wells (ft)
Input well diameter (in) 1 1 1 1 1 1
Choose material from drop down menu Soil Soil Soil Soil Soil Soil

TRANSPORTATION Persulfate GW MonitorinISCO Performance Samplin 5-year-review (2)
(Annual for 3 years; 2 days; 2 (Annual for 3 years; 3 days; 20 mpd)

PERSONNEL TRANSPORTATION - ROAD Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Choose vehicle type from drop down menu* Other Cars Cars Cars Cars Cars
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input distance traveled per trip (miles) 40 60 40
Input number of trips taken 3 3 2
Input number of travelers 2 2 2
Input estimated vehicular fuel economy (mi/gal) (Input only if known for the vehicle selected, 
otherwise a default will be used by the tool) 15 15 15

*For vehicle type 'Other' please enter values in Table 2b in the Look Up Table tab.
PERSONNEL TRANSPORTATION - AIR Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6

Input distance traveled (miles) 9,000 9,000 6,000
Input number of travelers 2 2 2
Input number of flights taken 1 1 1p g

PERSONNEL TRANSPORTATION - RAIL Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Choose vehicle type from drop down menu Intercity rail Intercity rail Intercity rail Intercity rail Intercity rail Intercity rail
Input distance traveled (miles)
Input number of trips taken
Input number of travelers 

EQUIPMENT TRANSPORTATION - ROAD Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input distance traveled (miles)
Input weight of equipment transported (tons)

EQUIPMENT TRANSPORTATION - AIR Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (miles)
Input weight of equipment transported (tons)

EQUIPMENT TRANSPORTATION - RAIL Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (miles)
Input weight of load (tons)

EQUIPMENT TRANSPORTATION - WATER Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (mile)
Input weight of load (tons)

EQUIPMENT USE

EARTHWORK Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6
Choose earthwork equipment type from drop down menu Dozer Dozer Dozer Dozer Dozer Dozer
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input volume of material to be removed (yd3)
Will DIESEL-run equipment be retrofitted with a particulate reduction technology? No No No No No No

DRILLING Event 1 Event 2 Event 3 Event 4 Event 5 Event 6
Input number of drilling locations
Choose drilling method from drop down menu Direct Push Direct Push Direct Push Direct Push Direct Push Direct Push
Input time spent drilling at each location (hr)
Input depth of wells (ft)
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel

For each pump, select only one of the three methods to calculate energy and GHG emissions
Enter "0" for all user input values for unused pump columns or unused methods
PUMP OPERATION Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6

Choose method from drop down Method 1 Method 1 Method 1 Method 1 Method 1 Method 1



Method 1 - ELECTRICAL USAGE IS KNOWN
Input pump electrical usage (KWh) 0 0 0 0 0 0

Method 2 - PUMP HEAD IS KNOWN
Input flow rate (gpm) 0 0 0 0 0 0
Input total head (ft) 0 0 0 0 0 0
Input number of pumps operating 0 0 0 0 0 0
Input operating time for each pump (hrs) 0 0 0 0 0 0
Pump efficiency times motor efficiency (default already present, user override possible) 0.51 0.51 0.51 0.51 0.51 0.51
Input specific gravity (default already present, user override possible) 1 1 1 1 1 1

Method 3 - NAME PLATE SPECIFICATIONS ARE KNOWN
Input pump horsepower (hp) 0 0 0 0 0 0
Input number of pumps operating 0 0 0 0 0 0
Input operating time for each pump (hrs) 0 0 0 0 0 0
Input pump load (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85
Input pump motor efficiency (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85

Region 
Choose region from drop down menu (scroll right to see figure)  SRSO   AKGD   AKGD   AKGD   AKGD   AKGD  

DIESEL AND GASOLINE PUMPS Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6
Choose fuel type from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Choose horsepower range from drop down menu 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1
Equipment operating hours (hrs)
Input estimated fuel consumption rate (gal/hr) (Input only if known for the pump selected, 
otherwise a default will be used by the tool)

For each type of equipment, select only one of the methods to calculate energy and GHG emissions
Enter "0" for all user input values for unused equipment columns or unused methods
BLOWER, COMPRESSOR, MIXER, AND OTHER EQUIPMENT Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6

Choose type of equipment from drop down Blower Blower Blower Blower Blower Blower
Choose method from drop down Method 1 Method 1 Method 1 Method 1 Method 1 Method 1

Method 1 - NAME PLATE SPECIFICATIONS ARE KNOWN
Input equipment horsepower (hp) 0 0 0 0 0 0
Input number of equipments operating 0 0 0 0 0 0
Input operating time for each equipment (hrs) 0 0 0 0 0 0
Input equipment load (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85
Input motor efficiency (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85

Method 2 - ELECTRICAL USAGE IS KNOWN
Input equipment electrical usage, if known (KWh) 0 0 0 0 0 0

Region
Choose region from drop down menu (scroll right to see figure)  AKGD   AKGD   AKGD   AKGD   AKGD   AKGD  

GENERATORS Generator 1 Generator 2 Generator 3 Generator 4 Generator 5 Generator 6
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Choose horsepower range from drop down menu 3 to 6 3 to 6 3 to 6 3 to 6 3 to 6 3 to 6
Input operating hours (hr)

AGRICULTURAL EQUIPMENT Tillage Tractor 1 Tillage Tractor 2 Tillage Tractor 3 Tillage Tractor 4 Tillage Tractor 5 Tillage Tractor 6
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel DieselChoose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input area to till (acre) 
Choose soil condition from drop down menu Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil
Choose soil type from drop down menu Clay Soil Clay Soil Clay Soil Clay Soil Clay Soil Clay Soil
Input time available (work days)
Input depth of tillage (in)

CAPPING EQUIPMENT Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6
Choose stabilization equipment type from drop down menu Roller Roller Roller Roller Roller Roller
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input area (ft2)
Input time available (work days)

MIXING EQUIPMENT Mixer 1 Mixer 2 Mixer 3 Mixer 4 Mixer 5 Mixer 6
Choose fuel type from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Choose horsepower range from drop down menu 1 to 3 1 to 3 1 to 3 1 to 3 1 to 3 1 to 3
Input volume (yd3)
Input production rate (yd3/hr)
Input estimated fuel consumption rate (gal/hr) (Input only if known for the mixer selected, 
otherwise a default will be used by the tool)

RESIDUAL HANDLING

RESIDUE DISPOSAL/RECYCLING Soil Residue Residual Water Material Residue Other Residuals Other Residuals Other Residuals
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Input weight of the waste transported to 
landfill or recycling per trip (tons)
Choose vehicle type from drop down menu On-road truck On-road truck On-road truck On-road truck On-road truck On-road truck
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input total number of trips
Input number of miles per trip

LANDFILL OPERATIONS Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 Operation 6
Input tons of soil or waste to be incinerated (user must input emission factors in the Look Up 
Table, Table 7a)

THERMAL/CATALYTIC OXIDIZERS* Oxidizer 1 Oxidizer 2 Oxidizer 3 Oxidizer 4 Oxidizer 5 Oxidizer 6

Choose oxidizer type from drop down menu Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Choose fuel type from drop down menu natural gas Propane natural gas natural gas natural gas natural gas
Input waste gas flow rate (scfm)
Input time running (hours)
Input waste gas inlet temperature (F)
Input contaminant concentration (ppmV)



*(Electric blowers are included in the analysis)
WATER CONSUMPTION Treatment System 1 Treatment System 2 Treatment System 3 Treatment System 4 Treatment System 5 Treatment System 6

Input water disposed/collected during treatment (gal)
Input water disposed/collected during site preparation (gal)
Input water disposed/collected during sampling (gal)
Input water disposed/collected during site demobilization (gal)

LANDFILL METHANE EMISSIONS Landfill 1 Landfill 2 Landfill 3 Landfill 4 Landfill 5 Landfill 6
Input landfill methane emissions (metric tons)

OTHER KNOWN ONSITE ACTIVITIES Entire Site
Input energy usage (MMBTU)
Water consumption (gallon)
Input CO2 emission (metric ton)
Input N2O emission (metric ton CO2 e)
Input CH4 emissions (metric ton CO2 e)
Input NOx emission (metric ton)
Input SOx emission (metric ton)
Input PM10 emission (metric ton)
Input fatality risk
Input injury risk



SITE INFORMATION
Name Vieques, PR
Date 7/18/2012 (rev)
Site AOC E
Remedial Alternative Name Alternative 2 with CP-1

SiteWiseTM Tool for Green and Sustainable Remediation has been developed 
jointly by United States (US) Navy, United States Army Corps of Engineers 
(USACE), and Battelle. This tool is made available on an as-is basis without 
guarantee or warranty of any kind, express or implied. The US Navy, USACE, 
Battelle, the authors, and the reviewers accept no liability resulting from the use 
of this tool or its documentation; nor does the above warrant or otherwise 
represent in any way the accuracy, adequacy, efficacy, or applicability of the 
contents hereof. Implementation of SiteWiseTM tool and interpretation or use of 
the results provided by the tool are the sole responsibility of the user. The tool is 
provided free of charge for everyone to use, but is not supported in any way by 
the US Navy, USACE, or Battelle. 



This worksheet allows the user to define material production, transportation, equipment use, and residual handling variables for the remedial alternative
Yellow cells require the user to choose an input from a drop down menu
White cells require the user to type in a value

MATERIAL PRODUCTION

WELL MATERIALS Well Type 1 Well Type 2 Well Type 3 Well Type 4 Well Type 5 Well Type 6
Input number of wells
Input depth of wells (ft)
Choose well diameter (in) from drop down menu 1/2 1/2 1/2 1/2 1/2 1/2
Choose material type from drop down menu PVC PVC PVC PVC PVC PVC
Choose specific material schedule from drop down menu Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC

TREATMENT CHEMICALS & MATERIALS Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
Input number of injection points 3
Choose material type from drop down menu Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide
Input amount of material injected at each point (pounds dry mass) 1267
Input number of injections per injection point 1

GAC Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
Input weight of GAC used (lbs)
Choose material type from drop down menu Virgin GAC Virgin GAC Virgin GAC Virgin GAC Virgin GAC Virgin GAC

CONSTRUCTION MATERIALS Material 1 Material 2 Material 3 Material 4 Material 5 Material 6
Choose material type from drop down menu HDPE Liner HDPE Liner HDPE Liner HDPE Liner HDPE Liner HDPE Liner
Input area of material (ft2)
Input depth of material (ft)

WELL DECOMMISSIONING  Well Type 1 Well Type 2 Well Type 3 Well Type 4 Well Type 5 Well Type 6
Input number of wells
Input depth of wells (ft)
Input well diameter (in) 1 1 1 1 1 1
Choose material from drop down menu Soil Soil Soil Soil Soil Soil

TRANSPORTATION Establishing LUC CHP Injection
Deed Survey (1 day) (3-person 4-day)

PERSONNEL TRANSPORTATION - ROAD Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Choose vehicle type from drop down menu* Other Cars Cars Cars Cars Cars
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input distance traveled per trip (miles) 20 80
Input number of trips taken 1 1
Input number of travelers 2 3
Input estimated vehicular fuel economy (mi/gal) (Input only if known for the vehicle selected, 
otherwise a default will be used by the tool) 15 15

*For vehicle type 'Other' please enter values in Table 2b in the Look Up Table tab.
PERSONNEL TRANSPORTATION - AIR Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6

Input distance traveled (miles) 3,000 3,000
Input number of travelers 2 3
Input number of flights taken 1 1

PERSONNEL TRANSPORTATION - RAIL Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Choose vehicle type from drop down menu Intercity rail Intercity rail Intercity rail Intercity rail Intercity rail Intercity rail
Input distance traveled (miles)
Input number of trips taken
Input number of travelers 

CHP materials (4400 lbs)
EQUIPMENT TRANSPORTATION - ROAD Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6

Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input distance traveled (miles) 1,000
Input weight of equipment transported (tons) 2.2

EQUIPMENT TRANSPORTATION - AIR Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (miles)
Input weight of equipment transported (tons)

EQUIPMENT TRANSPORTATION - RAIL Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (miles)
Input weight of load (tons)

fence 
EQUIPMENT TRANSPORTATION - WATER Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6

Input distance traveled (mile) 1500
Input weight of load (tons) 2.2

EQUIPMENT USE

EARTHWORK Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6
Choose earthwork equipment type from drop down menu Dozer Dozer Dozer Dozer Dozer Dozer
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input volume of material to be removed (yd3)
Will DIESEL-run equipment be retrofitted with a particulate reduction technology? No No No No No No

DRILLING Event 1 Event 2 Event 3 Event 4 Event 5 Event 6
Input number of drilling locations
Choose drilling method from drop down menu Direct Push Direct Push Direct Push Direct Push Direct Push Direct Push
Input time spent drilling at each location (hr)
Input depth of wells (ft)
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel

For each pump, select only one of the three methods to calculate energy and GHG emissions
Enter "0" for all user input values for unused pump columns or unused methods Injection pump
PUMP OPERATION Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6

Choose method from drop down Method 2 Method 3 Method 1 Method 1 Method 1 Method 1



Method 1 - ELECTRICAL USAGE IS KNOWN
Input pump electrical usage (KWh) 0 0 0 0 0 0

Method 2 - PUMP HEAD IS KNOWN
Input flow rate (gpm) 0 0 0 0 0 0
Input total head (ft) 0 0 0 0 0 0
Input number of pumps operating 0 0 0 0 0 0
Input operating time for each pump (hrs) 0 0 0 0 0 0
Pump efficiency times motor efficiency (default already present, user override possible) 0.51 0.51 0.51 0.51 0.51 0.51
Input specific gravity (default already present, user override possible) 1 1 1 1 1 1

Method 3 - NAME PLATE SPECIFICATIONS ARE KNOWN
Input pump horsepower (hp) 0 0 0 0 0 0
Input number of pumps operating 0 0 0 0 0 0
Input operating time for each pump (hrs) 0 0 0 0 0 0
Input pump load (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85
Input pump motor efficiency (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85

Region 
Choose region from drop down menu (scroll right to see figure)  AKGD   AKGD   AKGD   AKGD   AKGD   AKGD  

Ininjeciton pump
DIESEL AND GASOLINE PUMPS Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6

Choose fuel type from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Choose horsepower range from drop down menu 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1
Equipment operating hours (hrs) 40
Input estimated fuel consumption rate (gal/hr) (Input only if known for the pump selected, 
otherwise a default will be used by the tool)

For each type of equipment, select only one of the methods to calculate energy and GHG emissions
Enter "0" for all user input values for unused equipment columns or unused methods
BLOWER, COMPRESSOR, MIXER, AND OTHER EQUIPMENT Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6

Choose type of equipment from drop down Blower Blower Blower Blower Blower Blower
Choose method from drop down Method 1 Method 1 Method 1 Method 1 Method 1 Method 1

Method 1 - NAME PLATE SPECIFICATIONS ARE KNOWN
Input equipment horsepower (hp) 0 0 0 0 0 0
Input number of equipments operating 0 0 0 0 0 0
Input operating time for each equipment (hrs) 0 0 0 0 0 0
Input equipment load (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85
Input motor efficiency (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85

Method 2 - ELECTRICAL USAGE IS KNOWN
Input equipment electrical usage, if known (KWh) 0 0 0 0 0 0

Region
Choose region from drop down menu (scroll right to see figure)  AKGD   AKGD   AKGD   AKGD   AKGD   AKGD  

GENERATORS Generator 1 Generator 2 Generator 3 Generator 4 Generator 5 Generator 6
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Choose horsepower range from drop down menu 3 to 6 3 to 6 3 to 6 3 to 6 3 to 6 3 to 6
Input operating hours (hr)

AGRICULTURAL EQUIPMENT Tillage Tractor 1 Tillage Tractor 2 Tillage Tractor 3 Tillage Tractor 4 Tillage Tractor 5 Tillage Tractor 6
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel DieselChoose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input area to till (acre) 
Choose soil condition from drop down menu Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil
Choose soil type from drop down menu Clay Soil Clay Soil Clay Soil Clay Soil Clay Soil Clay Soil
Input time available (work days)
Input depth of tillage (in)

CAPPING EQUIPMENT Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6
Choose stabilization equipment type from drop down menu Roller Roller Roller Roller Roller Roller
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input area (ft2)
Input time available (work days)

MIXING EQUIPMENT Mixer 1 Mixer 2 Mixer 3 Mixer 4 Mixer 5 Mixer 6
Choose fuel type from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Choose horsepower range from drop down menu 1 to 3 1 to 3 1 to 3 1 to 3 1 to 3 1 to 3
Input volume (yd3)
Input production rate (yd3/hr)
Input estimated fuel consumption rate (gal/hr) (Input only if known for the mixer selected, 
otherwise a default will be used by the tool)

RESIDUAL HANDLING

RESIDUE DISPOSAL/RECYCLING Soil Residue Residual Water Material Residue Other Residuals Other Residuals Other Residuals
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Input weight of the waste transported to 
landfill or recycling per trip (tons)
Choose vehicle type from drop down menu On-road truck On-road truck On-road truck On-road truck On-road truck On-road truck
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input total number of trips
Input number of miles per trip

LANDFILL OPERATIONS Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 Operation 6
Input tons of soil or waste to be incinerated (user must input emission factors in the Look Up 
Table, Table 7a)

THERMAL/CATALYTIC OXIDIZERS* Oxidizer 1 Oxidizer 2 Oxidizer 3 Oxidizer 4 Oxidizer 5 Oxidizer 6

Choose oxidizer type from drop down menu Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Choose fuel type from drop down menu natural gas Propane natural gas natural gas natural gas natural gas
Input waste gas flow rate (scfm)
Input time running (hours)
Input waste gas inlet temperature (F)
Input contaminant concentration (ppmV)



*(Electric blowers are included in the analysis)
WATER CONSUMPTION Treatment System 1 Treatment System 2 Treatment System 3 Treatment System 4 Treatment System 5 Treatment System 6

Input water disposed/collected during treatment (gal) 1200
Input water disposed/collected during site preparation (gal)
Input water disposed/collected during sampling (gal)
Input water disposed/collected during site demobilization (gal)

LANDFILL METHANE EMISSIONS Landfill 1 Landfill 2 Landfill 3 Landfill 4 Landfill 5 Landfill 6
Input landfill methane emissions (metric tons)

OTHER KNOWN ONSITE ACTIVITIES Entire Site
Input energy usage (MMBTU)
Water consumption (gallon)
Input CO2 emission (metric ton)
Input N2O emission (metric ton CO2 e)
Input CH4 emissions (metric ton CO2 e)
Input NOx emission (metric ton)
Input SOx emission (metric ton)
Input PM10 emission (metric ton)
Input fatality risk
Input injury risk



This worksheet allows the user to define material production, transportation, equipment use, and residual handling variables for the remedial alternative
Yellow cells require the user to choose an input from a drop down menu
White cells require the user to type in a value

MATERIAL PRODUCTION

WELL MATERIALS Well Type 1 Well Type 2 Well Type 3 Well Type 4 Well Type 5 Well Type 6
Input number of wells
Input depth of wells (ft)
Choose well diameter (in) from drop down menu 1/2 1/2 1/2 1/2 1/2 1/2
Choose material type from drop down menu PVC PVC PVC PVC PVC PVC
Choose specific material schedule from drop down menu Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC

TREATMENT CHEMICALS & MATERIALS Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
Input number of injection points
Choose material type from drop down menu Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide
Input amount of material injected at each point (pounds dry mass)
Input number of injections per injection point

GAC Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
Input weight of GAC used (lbs)
Choose material type from drop down menu Virgin GAC Virgin GAC Virgin GAC Virgin GAC Virgin GAC Virgin GAC

CONSTRUCTION MATERIALS Material 1 Material 2 Material 3 Material 4 Material 5 Material 6
Choose material type from drop down menu HDPE Liner HDPE Liner HDPE Liner HDPE Liner HDPE Liner HDPE Liner
Input area of material (ft2)
Input depth of material (ft)

WELL DECOMMISSIONING  Well Type 1 Well Type 2 Well Type 3 Well Type 4 Well Type 5 Well Type 6
Input number of wells
Input depth of wells (ft)
Input well diameter (in) 1 1 1 1 1 1
Choose material from drop down menu Soil Soil Soil Soil Soil Soil

TRANSPORTATION Annual GW Monitoring Confirmation GW Sampling 5-year-review (2)
(3 years; 2 days; 20 mpd ) (3 year annually; 3 days; 20 mpd)

PERSONNEL TRANSPORTATION - ROAD Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Choose vehicle type from drop down menu* Other Cars Cars Cars Cars Cars
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input distance traveled per trip (miles) 40 60 40
Input number of trips taken 3 3 2
Input number of travelers 2 2 2
Input estimated vehicular fuel economy (mi/gal) (Input only if known for the vehicle selected, 
otherwise a default will be used by the tool) 15 15 15

*For vehicle type 'Other' please enter values in Table 2b in the Look Up Table tab.
PERSONNEL TRANSPORTATION - AIR Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6

Input distance traveled (miles) 9,000 9,000 6,000
Input number of travelers 2 2 2
Input number of flights taken 1 1 1p g

PERSONNEL TRANSPORTATION - RAIL Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Choose vehicle type from drop down menu Intercity rail Intercity rail Intercity rail Intercity rail Intercity rail Intercity rail
Input distance traveled (miles)
Input number of trips taken
Input number of travelers 

EQUIPMENT TRANSPORTATION - ROAD Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input distance traveled (miles)
Input weight of equipment transported (tons)

EQUIPMENT TRANSPORTATION - AIR Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (miles)
Input weight of equipment transported (tons)

EQUIPMENT TRANSPORTATION - RAIL Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (miles)
Input weight of load (tons)

EQUIPMENT TRANSPORTATION - WATER Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (mile)
Input weight of load (tons)

EQUIPMENT USE

EARTHWORK Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6
Choose earthwork equipment type from drop down menu Dozer Dozer Dozer Dozer Dozer Dozer
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input volume of material to be removed (yd3)
Will DIESEL-run equipment be retrofitted with a particulate reduction technology? No No No No No No

DRILLING Event 1 Event 2 Event 3 Event 4 Event 5 Event 6
Input number of drilling locations
Choose drilling method from drop down menu Direct Push Direct Push Direct Push Direct Push Direct Push Direct Push
Input time spent drilling at each location (hr)
Input depth of wells (ft)
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel

For each pump, select only one of the three methods to calculate energy and GHG emissions
Enter "0" for all user input values for unused pump columns or unused methods
PUMP OPERATION Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6

Choose method from drop down Method 1 Method 1 Method 1 Method 1 Method 1 Method 1



Method 1 - ELECTRICAL USAGE IS KNOWN
Input pump electrical usage (KWh) 0 0 0 0 0 0

Method 2 - PUMP HEAD IS KNOWN
Input flow rate (gpm) 0 0 0 0 0 0
Input total head (ft) 0 0 0 0 0 0
Input number of pumps operating 0 0 0 0 0 0
Input operating time for each pump (hrs) 0 0 0 0 0 0
Pump efficiency times motor efficiency (default already present, user override possible) 0.51 0.51 0.51 0.51 0.51 0.51
Input specific gravity (default already present, user override possible) 1 1 1 1 1 1

Method 3 - NAME PLATE SPECIFICATIONS ARE KNOWN
Input pump horsepower (hp) 0 0 0 0 0 0
Input number of pumps operating 0 0 0 0 0 0
Input operating time for each pump (hrs) 0 0 0 0 0 0
Input pump load (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85
Input pump motor efficiency (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85

Region 
Choose region from drop down menu (scroll right to see figure)  AKGD   AKGD   AKGD   AKGD   AKGD   AKGD  

DIESEL AND GASOLINE PUMPS Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6
Choose fuel type from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Choose horsepower range from drop down menu 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1
Equipment operating hours (hrs)
Input estimated fuel consumption rate (gal/hr) (Input only if known for the pump selected, 
otherwise a default will be used by the tool)

For each type of equipment, select only one of the methods to calculate energy and GHG emissions
Enter "0" for all user input values for unused equipment columns or unused methods
BLOWER, COMPRESSOR, MIXER, AND OTHER EQUIPMENT Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6

Choose type of equipment from drop down Blower Blower Blower Blower Blower Blower
Choose method from drop down Method 1 Method 1 Method 1 Method 1 Method 1 Method 1

Method 1 - NAME PLATE SPECIFICATIONS ARE KNOWN
Input equipment horsepower (hp) 0 0 0 0 0 0
Input number of equipments operating 0 0 0 0 0 0
Input operating time for each equipment (hrs) 0 0 0 0 0 0
Input equipment load (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85
Input motor efficiency (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85

Method 2 - ELECTRICAL USAGE IS KNOWN
Input equipment electrical usage, if known (KWh) 0 0 0 0 0 0

Region
Choose region from drop down menu (scroll right to see figure)  AKGD   AKGD   AKGD   AKGD   AKGD   AKGD  

GENERATORS Generator 1 Generator 2 Generator 3 Generator 4 Generator 5 Generator 6
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Choose horsepower range from drop down menu 3 to 6 3 to 6 3 to 6 3 to 6 3 to 6 3 to 6
Input operating hours (hr)

AGRICULTURAL EQUIPMENT Tillage Tractor 1 Tillage Tractor 2 Tillage Tractor 3 Tillage Tractor 4 Tillage Tractor 5 Tillage Tractor 6
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel DieselChoose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input area to till (acre) 
Choose soil condition from drop down menu Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil
Choose soil type from drop down menu Clay Soil Clay Soil Clay Soil Clay Soil Clay Soil Clay Soil
Input time available (work days)
Input depth of tillage (in)

CAPPING EQUIPMENT Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6
Choose stabilization equipment type from drop down menu Roller Roller Roller Roller Roller Roller
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input area (ft2)
Input time available (work days)

MIXING EQUIPMENT Mixer 1 Mixer 2 Mixer 3 Mixer 4 Mixer 5 Mixer 6
Choose fuel type from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Choose horsepower range from drop down menu 1 to 3 1 to 3 1 to 3 1 to 3 1 to 3 1 to 3
Input volume (yd3)
Input production rate (yd3/hr)
Input estimated fuel consumption rate (gal/hr) (Input only if known for the mixer selected, 
otherwise a default will be used by the tool)

RESIDUAL HANDLING

RESIDUE DISPOSAL/RECYCLING Soil Residue Residual Water Material Residue Other Residuals Other Residuals Other Residuals
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Input weight of the waste transported to 
landfill or recycling per trip (tons)
Choose vehicle type from drop down menu On-road truck On-road truck On-road truck On-road truck On-road truck On-road truck
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input total number of trips
Input number of miles per trip

LANDFILL OPERATIONS Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 Operation 6
Input tons of soil or waste to be incinerated (user must input emission factors in the Look Up 
Table, Table 7a)

THERMAL/CATALYTIC OXIDIZERS* Oxidizer 1 Oxidizer 2 Oxidizer 3 Oxidizer 4 Oxidizer 5 Oxidizer 6

Choose oxidizer type from drop down menu Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Choose fuel type from drop down menu natural gas Propane natural gas natural gas natural gas natural gas
Input waste gas flow rate (scfm)
Input time running (hours)
Input waste gas inlet temperature (F)
Input contaminant concentration (ppmV)



*(Electric blowers are included in the analysis)
WATER CONSUMPTION Treatment System 1 Treatment System 2 Treatment System 3 Treatment System 4 Treatment System 5 Treatment System 6

Input water disposed/collected during treatment (gal)
Input water disposed/collected during site preparation (gal)
Input water disposed/collected during sampling (gal)
Input water disposed/collected during site demobilization (gal)

LANDFILL METHANE EMISSIONS Landfill 1 Landfill 2 Landfill 3 Landfill 4 Landfill 5 Landfill 6
Input landfill methane emissions (metric tons)

OTHER KNOWN ONSITE ACTIVITIES Entire Site
Input energy usage (MMBTU)
Water consumption (gallon)
Input CO2 emission (metric ton)
Input N2O emission (metric ton CO2 e)
Input CH4 emissions (metric ton CO2 e)
Input NOx emission (metric ton)
Input SOx emission (metric ton)
Input PM10 emission (metric ton)
Input fatality risk
Input injury risk



SITE INFORMATION
Name Vieques, PR
Date 7/18/2012
Site AOC E
Remedial Alternative Name Alternative 2 with CP-2

SiteWiseTM Tool for Green and Sustainable Remediation has been developed 
jointly by United States (US) Navy, United States Army Corps of Engineers 
(USACE), and Battelle. This tool is made available on an as-is basis without 
guarantee or warranty of any kind, express or implied. The US Navy, USACE, 
Battelle, the authors, and the reviewers accept no liability resulting from the use 
of this tool or its documentation; nor does the above warrant or otherwise 
represent in any way the accuracy, adequacy, efficacy, or applicability of the 
contents hereof. Implementation of SiteWiseTM tool and interpretation or use of 
the results provided by the tool are the sole responsibility of the user. The tool is 
provided free of charge for everyone to use, but is not supported in any way by 
the US Navy, USACE, or Battelle. 



This worksheet allows the user to define material production, transportation, equipment use, and residual handling variables for the remedial alternative
Yellow cells require the user to choose an input from a drop down menu
White cells require the user to type in a value

MATERIAL PRODUCTION

WELL MATERIALS Well Type 1 Well Type 2 Well Type 3 Well Type 4 Well Type 5 Well Type 6
Input number of wells
Input depth of wells (ft)
Choose well diameter (in) from drop down menu 1/2 1/2 1/2 1/2 1/2 1/2
Choose material type from drop down menu PVC PVC PVC PVC PVC PVC
Choose specific material schedule from drop down menu Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC

TREATMENT CHEMICALS & MATERIALS Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
Input number of injection points 3
Choose material type from drop down menu Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide
Input amount of material injected at each point (pounds dry mass) 667
Input number of injections per injection point 1

GAC Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
Input weight of GAC used (lbs)
Choose material type from drop down menu Virgin GAC Virgin GAC Virgin GAC Virgin GAC Virgin GAC Virgin GAC

CONSTRUCTION MATERIALS Material 1 Material 2 Material 3 Material 4 Material 5 Material 6
Choose material type from drop down menu HDPE Liner HDPE Liner HDPE Liner HDPE Liner HDPE Liner HDPE Liner
Input area of material (ft2)
Input depth of material (ft)

WELL DECOMMISSIONING  Well Type 1 Well Type 2 Well Type 3 Well Type 4 Well Type 5 Well Type 6
Input number of wells
Input depth of wells (ft)
Input well diameter (in) 1 1 1 1 1 1
Choose material from drop down menu Soil Soil Soil Soil Soil Soil

TRANSPORTATION Establishing LUC Persulfate Injection
Deed Survey (1 day) (3-person 5-day)

PERSONNEL TRANSPORTATION - ROAD Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Choose vehicle type from drop down menu* Other Cars Cars Cars Cars Cars
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input distance traveled per trip (miles) 20 100
Input number of trips taken 1 1
Input number of travelers 2 3
Input estimated vehicular fuel economy (mi/gal) (Input only if known for the vehicle selected, 
otherwise a default will be used by the tool) 15 15

*For vehicle type 'Other' please enter values in Table 2b in the Look Up Table tab.
PERSONNEL TRANSPORTATION - AIR Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6

Input distance traveled (miles) 3,000 3,000
Input number of travelers 2 3
Input number of flights taken 1 1

PERSONNEL TRANSPORTATION - RAIL Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Choose vehicle type from drop down menu Intercity rail Intercity rail Intercity rail Intercity rail Intercity rail Intercity rail
Input distance traveled (miles)
Input number of trips taken
Input number of travelers 

Oxidant material (4300 lb)
EQUIPMENT TRANSPORTATION - ROAD Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6

Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input distance traveled (miles) 1,000
Input weight of equipment transported (tons) 2.2

EQUIPMENT TRANSPORTATION - AIR Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (miles)
Input weight of equipment transported (tons)

EQUIPMENT TRANSPORTATION - RAIL Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (miles)
Input weight of load (tons)

EQUIPMENT TRANSPORTATION - WATER Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (mile) 1500
Input weight of load (tons) 2.2

EQUIPMENT USE

EARTHWORK Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6
Choose earthwork equipment type from drop down menu Dozer Dozer Dozer Dozer Dozer Dozer
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input volume of material to be removed (yd3)
Will DIESEL-run equipment be retrofitted with a particulate reduction technology? No No No No No No

DRILLING Event 1 Event 2 Event 3 Event 4 Event 5 Event 6
Input number of drilling locations
Choose drilling method from drop down menu Direct Push Direct Push Direct Push Direct Push Direct Push Direct Push
Input time spent drilling at each location (hr)
Input depth of wells (ft)
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel

For each pump, select only one of the three methods to calculate energy and GHG emissions
Enter "0" for all user input values for unused pump columns or unused methods
PUMP OPERATION Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6

Choose method from drop down Method 2 Method 1 Method 1 Method 1 Method 1 Method 1



Method 1 - ELECTRICAL USAGE IS KNOWN
Input pump electrical usage (KWh) 0 0 0 0 0 0

Method 2 - PUMP HEAD IS KNOWN
Input flow rate (gpm) 0 0 0 0 0 0
Input total head (ft) 0 0 0 0 0 0
Input number of pumps operating 0 0 0 0 0 0
Input operating time for each pump (hrs) 0 0 0 0 0 0
Pump efficiency times motor efficiency (default already present, user override possible) 0.51 0.51 0.51 0.51 0.51 0.51
Input specific gravity (default already present, user override possible) 1 1 1 1 1 1

Method 3 - NAME PLATE SPECIFICATIONS ARE KNOWN
Input pump horsepower (hp) 0 0 0 0 0 0
Input number of pumps operating 0 0 0 0 0 0
Input operating time for each pump (hrs) 0 0 0 0 0 0
Input pump load (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85
Input pump motor efficiency (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85

Region 
Choose region from drop down menu (scroll right to see figure)  AKGD   AKGD   AKGD   AKGD   AKGD   AKGD  

Injection pump
DIESEL AND GASOLINE PUMPS Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6

Choose fuel type from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Choose horsepower range from drop down menu 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1
Equipment operating hours (hrs) 60
Input estimated fuel consumption rate (gal/hr) (Input only if known for the pump selected, 
otherwise a default will be used by the tool)

For each type of equipment, select only one of the methods to calculate energy and GHG emissions
Enter "0" for all user input values for unused equipment columns or unused methods
BLOWER, COMPRESSOR, MIXER, AND OTHER EQUIPMENT Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6

Choose type of equipment from drop down Blower Blower Blower Blower Blower Blower
Choose method from drop down Method 1 Method 1 Method 1 Method 1 Method 1 Method 1

Method 1 - NAME PLATE SPECIFICATIONS ARE KNOWN
Input equipment horsepower (hp) 0 0 0 0 0 0
Input number of equipments operating 0 0 0 0 0 0
Input operating time for each equipment (hrs) 0 0 0 0 0 0
Input equipment load (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85
Input motor efficiency (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85

Method 2 - ELECTRICAL USAGE IS KNOWN
Input equipment electrical usage, if known (KWh) 0 0 0 0 0 0

Region
Choose region from drop down menu (scroll right to see figure)  AKGD   AKGD   AKGD   AKGD   AKGD   AKGD  

GENERATORS Generator 1 Generator 2 Generator 3 Generator 4 Generator 5 Generator 6
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Choose horsepower range from drop down menu 3 to 6 3 to 6 3 to 6 3 to 6 3 to 6 3 to 6
Input operating hours (hr)

AGRICULTURAL EQUIPMENT Tillage Tractor 1 Tillage Tractor 2 Tillage Tractor 3 Tillage Tractor 4 Tillage Tractor 5 Tillage Tractor 6
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel DieselChoose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input area to till (acre) 
Choose soil condition from drop down menu Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil
Choose soil type from drop down menu Clay Soil Clay Soil Clay Soil Clay Soil Clay Soil Clay Soil
Input time available (work days)
Input depth of tillage (in)

CAPPING EQUIPMENT Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6
Choose stabilization equipment type from drop down menu Roller Roller Roller Roller Roller Roller
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input area (ft2)
Input time available (work days)

MIXING EQUIPMENT Mixer 1 Mixer 2 Mixer 3 Mixer 4 Mixer 5 Mixer 6
Choose fuel type from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Choose horsepower range from drop down menu 1 to 3 1 to 3 1 to 3 1 to 3 1 to 3 1 to 3
Input volume (yd3)
Input production rate (yd3/hr)
Input estimated fuel consumption rate (gal/hr) (Input only if known for the mixer selected, 
otherwise a default will be used by the tool)

RESIDUAL HANDLING

RESIDUE DISPOSAL/RECYCLING Soil Residue Residual Water Material Residue Other Residuals Other Residuals Other Residuals
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Input weight of the waste transported to 
landfill or recycling per trip (tons)
Choose vehicle type from drop down menu On-road truck On-road truck On-road truck On-road truck On-road truck On-road truck
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input total number of trips
Input number of miles per trip

LANDFILL OPERATIONS Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 Operation 6
Input tons of soil or waste to be incinerated (user must input emission factors in the Look Up 
Table, Table 7a)

THERMAL/CATALYTIC OXIDIZERS* Oxidizer 1 Oxidizer 2 Oxidizer 3 Oxidizer 4 Oxidizer 5 Oxidizer 6

Choose oxidizer type from drop down menu Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Choose fuel type from drop down menu natural gas Propane natural gas natural gas natural gas natural gas
Input waste gas flow rate (scfm)
Input time running (hours)
Input waste gas inlet temperature (F)
Input contaminant concentration (ppmV)



*(Electric blowers are included in the analysis)
WATER CONSUMPTION Treatment System 1 Treatment System 2 Treatment System 3 Treatment System 4 Treatment System 5 Treatment System 6

Input water disposed/collected during treatment (gal) 2600
Input water disposed/collected during site preparation (gal)
Input water disposed/collected during sampling (gal)
Input water disposed/collected during site demobilization (gal)

dust control (19 acre area)
LANDFILL METHANE EMISSIONS Landfill 1 Landfill 2 Landfill 3 Landfill 4 Landfill 5 Landfill 6

Input landfill methane emissions (metric tons)

OTHER KNOWN ONSITE ACTIVITIES Entire Site
Input energy usage (MMBTU)
Water consumption (gallon)
Input CO2 emission (metric ton)
Input N2O emission (metric ton CO2 e)
Input CH4 emissions (metric ton CO2 e)
Input NOx emission (metric ton)
Input SOx emission (metric ton)
Input PM10 emission (metric ton)
Input fatality risk
Input injury risk



This worksheet allows the user to define material production, transportation, equipment use, and residual handling variables for the remedial alternative
Yellow cells require the user to choose an input from a drop down menu
White cells require the user to type in a value

MATERIAL PRODUCTION

WELL MATERIALS Well Type 1 Well Type 2 Well Type 3 Well Type 4 Well Type 5 Well Type 6
Input number of wells
Input depth of wells (ft)
Choose well diameter (in) from drop down menu 1/2 1/2 1/2 1/2 1/2 1/2
Choose material type from drop down menu PVC PVC PVC PVC PVC PVC
Choose specific material schedule from drop down menu Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC Schedule 40 PVC

TREATMENT CHEMICALS & MATERIALS Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
Input number of injection points
Choose material type from drop down menu Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide Hydrogen Peroxide
Input amount of material injected at each point (pounds dry mass)
Input number of injections per injection point

GAC Treatment 1 Treatment 2 Treatment 3 Treatment 4 Treatment 5 Treatment 6
Input weight of GAC used (lbs)
Choose material type from drop down menu Virgin GAC Virgin GAC Virgin GAC Virgin GAC Virgin GAC Virgin GAC

CONSTRUCTION MATERIALS Material 1 Material 2 Material 3 Material 4 Material 5 Material 6
Choose material type from drop down menu HDPE Liner HDPE Liner HDPE Liner HDPE Liner HDPE Liner HDPE Liner
Input area of material (ft2)
Input depth of material (ft)

WELL DECOMMISSIONING  Well Type 1 Well Type 2 Well Type 3 Well Type 4 Well Type 5 Well Type 6
Input number of wells
Input depth of wells (ft)
Input well diameter (in) 1 1 1 1 1 1
Choose material from drop down menu Soil Soil Soil Soil Soil Soil

TRANSPORTATION Annual GW Monitoring Confirmation GW Sampling 5-year-review (2)
(3 years; 2 days; 20 mpd ) (3 year anually; 3 days; 20 mpd)

PERSONNEL TRANSPORTATION - ROAD Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Choose vehicle type from drop down menu* Other Cars Cars Cars Cars Cars
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input distance traveled per trip (miles) 40 60 40
Input number of trips taken 3 4 2
Input number of travelers 2 2 2
Input estimated vehicular fuel economy (mi/gal) (Input only if known for the vehicle selected, 
otherwise a default will be used by the tool) 15 15 15

*For vehicle type 'Other' please enter values in Table 2b in the Look Up Table tab.
PERSONNEL TRANSPORTATION - AIR Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6

Input distance traveled (miles) 9,000 9,000 6,000
Input number of travelers 2 2 2
Input number of flights taken 1 1 1p g

PERSONNEL TRANSPORTATION - RAIL Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Choose vehicle type from drop down menu Intercity rail Intercity rail Intercity rail Intercity rail Intercity rail Intercity rail
Input distance traveled (miles)
Input number of trips taken
Input number of travelers 

EQUIPMENT TRANSPORTATION - ROAD Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input distance traveled (miles)
Input weight of equipment transported (tons)

EQUIPMENT TRANSPORTATION - AIR Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (miles)
Input weight of equipment transported (tons)

EQUIPMENT TRANSPORTATION - RAIL Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (miles)
Input weight of load (tons)

EQUIPMENT TRANSPORTATION - WATER Trip 1 Trip 2 Trip 3 Trip 4 Trip 5 Trip 6
Input distance traveled (mile)
Input weight of load (tons)

EQUIPMENT USE

EARTHWORK Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6
Choose earthwork equipment type from drop down menu Dozer Dozer Dozer Dozer Dozer Dozer
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input volume of material to be removed (yd3)
Will DIESEL-run equipment be retrofitted with a particulate reduction technology? No No No No No No

DRILLING Event 1 Event 2 Event 3 Event 4 Event 5 Event 6
Input number of drilling locations
Choose drilling method from drop down menu Direct Push Direct Push Direct Push Direct Push Direct Push Direct Push
Input time spent drilling at each location (hr)
Input depth of wells (ft)
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel

For each pump, select only one of the three methods to calculate energy and GHG emissions
Enter "0" for all user input values for unused pump columns or unused methods
PUMP OPERATION Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6

Choose method from drop down Method 1 Method 1 Method 1 Method 1 Method 1 Method 1



Method 1 - ELECTRICAL USAGE IS KNOWN
Input pump electrical usage (KWh) 0 0 0 0 0 0

Method 2 - PUMP HEAD IS KNOWN
Input flow rate (gpm) 0 0 0 0 0 0
Input total head (ft) 0 0 0 0 0 0
Input number of pumps operating 0 0 0 0 0 0
Input operating time for each pump (hrs) 0 0 0 0 0 0
Pump efficiency times motor efficiency (default already present, user override possible) 0.51 0.51 0.51 0.51 0.51 0.51
Input specific gravity (default already present, user override possible) 1 1 1 1 1 1

Method 3 - NAME PLATE SPECIFICATIONS ARE KNOWN
Input pump horsepower (hp) 0 0 0 0 0 0
Input number of pumps operating 0 0 0 0 0 0
Input operating time for each pump (hrs) 0 0 0 0 0 0
Input pump load (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85
Input pump motor efficiency (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85

Region 
Choose region from drop down menu (scroll right to see figure)  AKGD   AKGD   AKGD   AKGD   AKGD   AKGD  

DIESEL AND GASOLINE PUMPS Pump 1 Pump 2 Pump 3 Pump 4 Pump 5 Pump 6
Choose fuel type from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Choose horsepower range from drop down menu 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1 2-Stroke: 0 to 1
Equipment operating hours (hrs)
Input estimated fuel consumption rate (gal/hr) (Input only if known for the pump selected, 
otherwise a default will be used by the tool)

For each type of equipment, select only one of the methods to calculate energy and GHG emissions
Enter "0" for all user input values for unused equipment columns or unused methods
BLOWER, COMPRESSOR, MIXER, AND OTHER EQUIPMENT Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6

Choose type of equipment from drop down Blower Blower Blower Blower Blower Blower
Choose method from drop down Method 1 Method 1 Method 1 Method 1 Method 1 Method 1

Method 1 - NAME PLATE SPECIFICATIONS ARE KNOWN
Input equipment horsepower (hp) 0 0 0 0 0 0
Input number of equipments operating 0 0 0 0 0 0
Input operating time for each equipment (hrs) 0 0 0 0 0 0
Input equipment load (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85
Input motor efficiency (default already present, user override possible) 0.85 0.85 0.85 0.85 0.85 0.85

Method 2 - ELECTRICAL USAGE IS KNOWN
Input equipment electrical usage, if known (KWh) 0 0 0 0 0 0

Region
Choose region from drop down menu (scroll right to see figure)  AKGD   AKGD   AKGD   AKGD   AKGD   AKGD  

GENERATORS Generator 1 Generator 2 Generator 3 Generator 4 Generator 5 Generator 6
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Choose horsepower range from drop down menu 3 to 6 3 to 6 3 to 6 3 to 6 3 to 6 3 to 6
Input operating hours (hr)

AGRICULTURAL EQUIPMENT Tillage Tractor 1 Tillage Tractor 2 Tillage Tractor 3 Tillage Tractor 4 Tillage Tractor 5 Tillage Tractor 6
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel DieselChoose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input area to till (acre) 
Choose soil condition from drop down menu Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil Firm untilled soil
Choose soil type from drop down menu Clay Soil Clay Soil Clay Soil Clay Soil Clay Soil Clay Soil
Input time available (work days)
Input depth of tillage (in)

CAPPING EQUIPMENT Equipment 1 Equipment 2 Equipment 3 Equipment 4 Equipment 5 Equipment 6
Choose stabilization equipment type from drop down menu Roller Roller Roller Roller Roller Roller
Choose fuel type from drop down menu Diesel Diesel Diesel Diesel Diesel Diesel
Input area (ft2)
Input time available (work days)

MIXING EQUIPMENT Mixer 1 Mixer 2 Mixer 3 Mixer 4 Mixer 5 Mixer 6
Choose fuel type from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Choose horsepower range from drop down menu 1 to 3 1 to 3 1 to 3 1 to 3 1 to 3 1 to 3
Input volume (yd3)
Input production rate (yd3/hr)
Input estimated fuel consumption rate (gal/hr) (Input only if known for the mixer selected, 
otherwise a default will be used by the tool)

RESIDUAL HANDLING

RESIDUE DISPOSAL/RECYCLING Soil Residue Residual Water Material Residue Other Residuals Other Residuals Other Residuals
Will DIESEL-run vehicles be retrofitted with a particulate reduction technology? No No No No No No
Input weight of the waste transported to 
landfill or recycling per trip (tons)
Choose vehicle type from drop down menu On-road truck On-road truck On-road truck On-road truck On-road truck On-road truck
Choose fuel used from drop down menu Gasoline Gasoline Gasoline Gasoline Gasoline Gasoline
Input total number of trips
Input number of miles per trip

LANDFILL OPERATIONS Operation 1 Operation 2 Operation 3 Operation 4 Operation 5 Operation 6
Input tons of soil or waste to be incinerated (user must input emission factors in the Look Up 
Table, Table 7a)

THERMAL/CATALYTIC OXIDIZERS* Oxidizer 1 Oxidizer 2 Oxidizer 3 Oxidizer 4 Oxidizer 5 Oxidizer 6

Choose oxidizer type from drop down menu Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Simple Thermal 
Oxidizer

Choose fuel type from drop down menu natural gas Propane natural gas natural gas natural gas natural gas
Input waste gas flow rate (scfm)
Input time running (hours)
Input waste gas inlet temperature (F)
Input contaminant concentration (ppmV)



*(Electric blowers are included in the analysis)
WATER CONSUMPTION Treatment System 1 Treatment System 2 Treatment System 3 Treatment System 4 Treatment System 5 Treatment System 6

Input water disposed/collected during treatment (gal)
Input water disposed/collected during site preparation (gal)
Input water disposed/collected during sampling (gal)
Input water disposed/collected during site demobilization (gal)

LANDFILL METHANE EMISSIONS Landfill 1 Landfill 2 Landfill 3 Landfill 4 Landfill 5 Landfill 6
Input landfill methane emissions (metric tons)

OTHER KNOWN ONSITE ACTIVITIES Entire Site
Input energy usage (MMBTU)
Water consumption (gallon)
Input CO2 emission (metric ton)
Input N2O emission (metric ton CO2 e)
Input CH4 emissions (metric ton CO2 e)
Input NOx emission (metric ton)
Input SOx emission (metric ton)
Input PM10 emission (metric ton)
Input fatality risk
Input injury risk
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APPENDIX F 

Technology Screening Summary for AOC E 
F.1 Description of Remedial Technologies and General 

Response Actions 
The technology types and process options available for remediation of groundwater were screened. The purpose 
of this step is to identify the technologies that may be applicable for remediation of the groundwater at AOC E. 

Based on the site-specific conditions presented in the Final RI Report (CH2M HILL, 2008a) and ISCO Pilot Study 
Technical Memorandum (CH2M HILL, 2011), the remedial technologies were evaluated using a screening process 
for applicability to the AOC E site. This technology screening evaluated presumptive technologies relative to 
groundwater extraction and ex-situ treatment, and other technologies that  are likely to provide improved 
performance, reduced cost, or both (USEPA, 1996).  

This appendix provides a general overview and evaluation of the remediation technologies for chemical of 
concerns (COCs) in groundwater. In order to meet the RAOs, a combination of several technologies and/or 
response actions may be necessary. 

No Action 

No Action means that nothing is done to the site. It is typically retained as a remedial alternative to provide a 
baseline option to which other alternatives can be compared. No Action does not control, contain, or remediate 
potential contaminant sources or exposure.  

Institutional Controls (ICs) 

Institutional controls (ICs) are measures used for land use control (LUC), site access restrictions, limitation or 
prevention of exposure. ICs potentially applicable at the site include administrative restrictions such as LUC and 
deed notations for ground water use restrictions and access restrictions access restrictions (security fences/signs). 
Security fences already in place at the site. ICs alone do not control, contain, or remediate potential contaminant 
sources or reduce the mobility, volume, or toxicity of the contamination; rather, they reduce the potential for 
contact through control of exposure pathways. The Navy uses a Web-based management tool, LUC Tracker, as 
part of the Naval Installation Restoration Information System (NIRIS). Several ICs could be implemented at the site 
at a reasonable cost. However, ICs alone will not meet all of the RAOs for the site. ICs are retained for 
consideration as a component to be combined with other possible actions. 

Long-term Monitoring (LTM) 

The long-term monitoring is applicable for groundwater at SMWU 4. Groundwater LTM would include periodic 
performance monitoring  to evaluate whether residual oxidant persulfate concentration has decreased to level 
(less than 500 mg/L), which would not interfere the analysis of COCs in the groundwater samples; to assess 
whether COC concentrations meet PRG; and to monitor potential COC rebound. Standard sampling procedures for 
groundwater have been established, so this is a readily implementable technology.   

Vertical Barrier 

A vertical barrier is a containment technology, including slurry walls, sheet piling, vibrating barrier walls, which 
involves physically and/or chemically creating subsurface barriers to contain/prevent contaminated groundwater 
flow. Containment of contaminated groundwater can be effective for isolating source areas with high off-site 
migration potential, but is generally not effective for low concentration dissolved-phase contaminants, localized 
groundwater impact area at AOC E This technology is not retained because it is not cost effective for the low 
concentration of COCs in groundwater at AOC E, with low groundwater velocity.  
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Removal  

Removal would involve excavation of impacted solids and fluids using standard construction equipment (I.e. 
backhoes, bulldozers, and front-end loaders). The source area soil at AOC E has been removed up to 16 ft bgs in 
1996 during the UST removal; Excavation up to 40 ft bgs or deeper to remove saturated zone soil and 
groundwater is technically challenging and not cost effective. This technology is not retained.  

In-situ Chemical Oxidation (ISCO)  

ISCO includes injection of oxidizing agents (persulfate, peroxide, permanganate, or ozone) to promote abiotic in 
situ oxidation of chlorinated organic compounds and petroleum hydrocarbons. This technology is effective on 
most chlorinated solvents, polyaromatic hydrocarbons, and petroleum products. Permanganate is not effective on 
benzene; ozone not easy to handle and not cost effective. ISCO using activated persulfate was successfully 
demonstrated at AOC E via pilot study to treat site COCs. Therefore, this technology is retained for further 
evaluation. 

In-Situ Chemical Reduction (ISCR)  

ISCR involves aqueous injection of reducing agents (zero-valent iron, hydrogen) to promote abiotic in situ 
reduction of chlorinated organic compounds, and is most suitable as a permeable treatment barrier for the 
migration of impacted CVOC groundwater. It is not compatible for site COCs. In addition, there is considerable 
uncertainty regarding the fundamental design parameters for field application, and the technology is not likely 
cost effective. This technology is not retained.  

In-well Air Stripping (Circulating Wells)  

By this technology, groundwater is aerated, lifted within a well bore, and re-infiltrates into different strata of the 
formation, thereby creating groundwater circulation. Target compounds are halogenated VOCs, SVOCs, and fuels. 
Variations of the technology may allow for its effectiveness against some nonhalogenated VOCs, SVOCs, 
pesticides, and inorganics. In general, in-well air strippers are more effective at sites containing high 
concentrations of dissolved contaminants with high Henry's law constants. This technology is not retained 
because it is not suitable for AOC E with low concentrations; extensive system capital investment required; and 
power not readily available at the site.  

Air Sparging/Air Stripping  

Air is injected into saturated matrices to remove contaminants through volatilization. This technology, often 
coupled with soil vapor extraction (SVE), may also be used at lower air flow rates to promote biodegradation of 
petroleum VOCs. Target compounds are VOCs, fuels, and some SVOCs. This technology is not retained because it 
is not suitable for AOC E with low concentrations; installation of additional SVE wells required; extensive system 
capital investment required; and power not readily available at the site. Multiphase phase extraction (MPE)  

MPE is a technology that uses a high vacuum system to remove liquid (i.e., NAPL, contaminated groundwater) and 
soil vapor. It removes contaminants from above and below the water table. Once above ground, the extracted 
vapors, liquid-phase organics, and/or groundwater are separated and treated. Systems may be designed to 
recover only product, mixed product and water, or separate streams of product and water. Target compounds are 
VOCs and fuels (e.g., LNAPLs). MPE pilot test performed in 2002 already removed the LNAPL. This technology is 
not retained because LNAPL is not currently present in the site wells to warrant the application of MPE; extensive 
system capital investment is required; and power is not readily available at the site. 

Enhanced Aerobic Bioremediation  

The rate of bioremediation of organic compounds by microbes is enhanced by increasing the concentration of 
electron acceptors and nutrients in groundwater, surface water, and leachate. Oxygen is the main electron 
acceptor for aerobic bioremediation. Target compounds for enhanced biodegradation processes are 
nonhalogenated VOCs, nonhalogenated SVOCs, and fuels. Pesticides also should have limited treatability. 
Although this technology may be used as a polishing step (ORC socks) after ISCO treatment, there is no need for 
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placement of ORC socks due to the proven success of ISCO by pilot study. This technology is not retained due to 
the success of multiple rounds of ISCO injection to reduce COC concentrations below PRGs. 

Enhanced Anaerobic Bioremediation  

Enhanced Anaerobic Bioremediation includes subsurface delivery of electron donors (e.g., hydrogen, acetate, 
methanol, commercially available substrates, etc.) via Permeable Reactive Barriers or direct application within the 
target zone to stimulate anaerobic biodegradation of chlorinated compounds and perchlorate by reductive 
dechlorination. There is considerable uncertainty on rate and extent of biodegradation that can be achieved. Site-
specific pilot-scale testing would be required. Nitrate serves as an alternative electron acceptor under anoxic 
conditions. Nitrate enhancement has primarily been used to remediate ground water contaminated by BTEX. As 
with any technology relying on advective flow for reagent delivery to the treatment zone, there are significant 
constraints in low permeability media. This technology is not retained because it is not quite effective for low 
concentration COCs at AOC E.  

Monitored Natural Attenuation (MNA) 

MNA is typically coupled with monitoring to achieve PRGs at the point of exposure. MNA consists of the reduction 
in mass or concentration of contaminants over time and distance from the source area. Short-and/or long-term 
routine monitoring is implemented to record site conditions, concentration levels, and natural attenuation 
parameters. Natural subsurface processes such as dilution, volatilization, biodegradation, adsorption, and 
chemical reactions with subsurface materials reduce concentrations to or toward acceptable levels. The most 
significant costs associated with natural attenuation are most often due to monitoring requirements. As described 
in the pilot study Technical Memorandum (CH2M HILL, 2008b), this technology is not retained because long 
remediation time (> 15 years) is required to meet the PRGs, with uncertainty to meet PRGS within a reasonable 
time frame.  

Ex Situ Chemical Oxidation  

Oxidizing agents (e.g., UV Oxidation) are used to destroy organic contaminants in an ex situ reactor. Potential 
oxidizing agents are UV radiation, ozone, and/or hydrogen peroxide/ferrous iron, or permanganate. Oxidizing 
agents are added to water for oxidation of cyanide, heavy metals, unsaturated organics, sulfides, phenolics, 
pesticides, aldehydes, and aromatic hydrocarbons to less toxic oxidation states. This technology is not retained 
because it is not suitable for 1,2-DCA; extensive system capital investment  is required; and power is not readily 
available at the site. 

Ion Exchange  

Ion exchange removes ions from the aqueous phase by the exchange of cations or anions between the 
contaminants and the exchange medium. Ion exchange materials may consist of resins made from synthetic 
organic materials that contain ionic functional groups to which exchangeable ions are attached. They also may be 
inorganic and natural polymeric materials. After the resin capacity has been exhausted, resins often can be 
regenerated for re-use. This technology has long been used in industry and is commercially available. High 
concentrations of anions in sea water would make selective removal of low concentrations (low ppb level) of 
COCs at the AOC E challenging and potentially technically impractical. In addition, this technology would require a 
power supply. Potential for equipment vandalism/theft at the AOC E would make long-term O&M challenging. 
The O&M cost is relatively high because of pre-treatment requirements, discharge requirements, resin utilization, 
regenerant used, and exchange efficiency. This technology is not retained because it is not cost effective for the 
low concentration COCs in AOC E groundwater. 

Separation 

Separation processes seek to detach contaminants from their medium by processes: ultrafiltration/microfiltration, 
reverse osmosis, and electrodialysis. Target compounds are VOCs, SVOCs, pesticides, suspended particles. Use of 
these processes for groundwater treatment is limited due to high pretreatment requirements, fouling of 
membranes, and unsuitable membrane pore size for perchlorate removal. This technology is considered 
innovative but has limited usefulness for groundwater treatment. Potential for equipment vandalism/theft at the 
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AOC E would make long-term O&M challenging. This technology is not retained because of limited usefulness for 
low concentration COCs in groundwater at AOC E. 

Liquid-Phase Carbon Adsorption 

Liquid phase carbon adsorption is a technology in which groundwater is pumped through one or more vessels 
containing activated carbon to which dissolved organic contaminants adsorb. When the concentration of 
contaminants in the effluent from the bed exceeds a certain level, the carbon can be regenerated in place, 
removed and regenerated at an off-site facility, or removed and disposed. The two most common reactor 
configurations for carbon adsorption systems are the fixed bed and the pulsed or moving bed. The technology is 
well proven, and is frequently part of remedial designs. The duration of granular activated carbon (GAC) is usually 
short-term; however, if concentrations are low enough, the duration may be long-term. The duration of O&M is 
dependent on contaminant type, concentration, and volume; regulatory cleanup requirements; and metal 
concentrations. Carbon adsorption systems can be deployed rapidly, and contaminant removal efficiencies are 
high. This technology is typically applicable for ex-situ treatment of high flow but low concentrations of COCs 
water, which would require pretreatment to remove suspended solids and silica and disposal of spent carbon. 
Other anions in brackish groundwater (nitrate and sulfate) will reduce the ability of GAC to remove perchlorate. In 
addition, limited power availability and potential for equipment vandalism/theft would make long-term O&M 
challenging. This technology is not retained because it is not cost effective for ex-situ treatment of impacted 
brackish groundwater with low COC concentrations at the AOC E. 

Biological Reactors  

In a biological reactor, organics in water are oxidized through the use of a mixed culture of organisms in anaerobic 
conditions. Bioreactors (fluidized bed, packed bed) contain contaminants and electron donors to stimulate 
anaerobic biodegradation of chlorinated compounds by reductive dechlorination. This technology needs sufficient 
organic substrate to sustain organisms. It is a proven technology for chlorinated VOCs and perchlorate with 
relatively high concentrations (ppm level). In addition, limited power availability and potential for equipment 
vandalism/theft would make long-term O&M challenging. This technology is not retained because it is not cost 
effective for the low concentrations of COCs  in groundwater at AOC E. 

Phytoremediation 

Phytoremediation involves mechanisms such as uptake, phytodegradation, phytoaccumulation by some plant 
species, and rapid rhizodegradation. This technology has received high public acceptance at other sites; no 
secondary waste production if phytoremediation is engineered to enhance rhizodegradation. However, because 
the depth to groundwater at AOC E is approximately 40 feet bgs and maximum root depths of tress on the island 
are typically within 15 feet bgs, this technology is not retained for further evaluation. 

F.2 Summary of Technology Screening 
Certain technologies and/or process options are not appropriate for implementation at AOC E because of 
impracticality, site conditions, cost (relative to benefit or anticipated performance), access, or COC characteristics, 
and were excluded from further consideration. Although a variety of physical and biological ex-situ technologies 
exist for contaminated groundwater treatment, such as ion exchange, granular activated carbon, reverse osmosis, 
nanofiltration/ultrafiltration, electrodialysis, and bio-reactors, these technologies are either cost prohibitive 
(relative to the benefit or anticipated performance) or considered not amenable to the site due to the limited 
power availability and potential for equipment vandalism/theft.  

Based on the screening of potential technologies, the following technologies and response actions are retained 
for incorporation into remedial alternatives evaluation for AOC E: 

 No Action  

 Institutional Controls  

 Long-term Monitoring  

 In-situ Chemical Oxidation Using Persulfate (demonstrated by pilot study) 
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In addition, using Catalyzed Hydrogen Peroxide Propagations (CHP) to address persulfate persistence is based on 
findings of eight treatment studies performed by persulfate manufacturer FMC. The treatments included 
electrolysis, enzyme catalase, hydrogen peroxide addition,  pH adjustment to 6.8 followed by hydrogen peroxide 
addition, pH adjustment to 3.4 followed by hydrogen peroxide addition, iron EDTA addition,  iron EDTA addition 
followed by UV-irradation, and  iron EDTA addition followed by thermal treatment. As documented in the ISCO 
Groundwater Pilot Study Technical Memorandum (CH2M HILL, 2011)  (included in Appendix B of the FFS Report), 
“Of the eight treatments conducted to assess how best to decrease the residual persulfate concentrations, using 
hydrogen peroxide (H2O2) as an activator was the most feasible”.  

The above technologies and response actions have been grouped in order to present a range of alternatives 
including contingency plans that can be compared against NCP criteria and compliance with site-specific RAOs. 
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Final Responses to EPA Comments on the  
Draft Focused Feasibility Study Report for AOC E (OU‐02) 

Former Naval Ammunition Support Detachment 

Vieques, Puerto Rico 

General Comments  
1. It is unclear why only two alternatives (one with two contingencies) are proposed.  No other potential 

remedial options were evaluated and compared prior to the selection of these two alternatives.  A 
comprehensive evaluation of additional alternative remedies should be discussed in the FFS Report prior to 
the selection of the technology.  For example, a previous multi‐phase extraction (MPE) pilot study was 
reported to be successful with the qualification that operation period for the MPE system may have been too 
short.  It is unclear why that technology was not included for further testing or considered as a part of the 
possible remedy.  While it is understood that since the in situ chemical oxidation (ISCO) injections performed 
in March and June 2010 using alkaline‐activated sodium persulfate as part of the pilot study to address 
groundwater contamination decreased chemicals of concern (COC) concentrations in groundwater to below 
the pilot study preliminary remediation goals (PRGs), and has resulted in residual persulfate which would 
most likely either preclude the use of other technologies or render them much more expensive since the 
persulfate has already been administered, adequate development of application technologies is still 
warranted.  Residual persulfate is not considered to be problematic as long as it is not migrating into areas 
that can potentially represent an exposure pathway.  Note that the use of hydrogen peroxide may present 
handling health and safety issues, and based on experiments conducted at EPA’s Kerr Environmental Research 
Center, found to be a poor catalyst.  In addition, has the Navy ruled out some kind of interference in the 
ground water samples by using an alternate method such as ferrous ammonium sulfate? And what about 
monitored natural attenuation? Please provide documentation of the factors considered and the evaluation 
process used to select the remedial actions included in the FFS Report ensuring that the process described is 
adequate to meet the requirements of Section 4.1.2.1 (Development and Screening of Alternatives) of the 
Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA (EPA/540/G‐89/004), 
dated October 1988 (RI/FS Guidance). 

Navy Response:  

The Navy has prepared a technology screening table (Table 4‐3) for Section 4.6 and included a narrative 
summary of technology screening (see newly created Appendix F). Based on this, the following has been 
added at the end of Section 4.6: 

“The alternatives evaluated in the Section 5 of the FFS were developed based on the demonstrated 
success of the ISCO technology at AOC E. Table 4‐3 summarizes the results of the technology screening 
process. A narrative description of technologies and summary of technology screening for AOC E is 
included in Appendix F. Based on the screening of potential technologies and pilot study findings, the 
following technologies are retained for developing remedial alternatives in Section 5: 

 No Action 

 Institutional Controls 

 Groundwater Monitoring  

 ISCO” 

With respect to the part of the comment regarding MPE, MPE pilot study was performed in 2002 because 
there was free product present. This technology is not considered a viable technology for the 
groundwater conditions just before or after the pilot study, with relatively low to non‐detect COC 
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concentrations and no presence of recoverable free product. With respect to using Catalyzed Hydrogen 
Peroxide Propagations (CHP) to address persulfate persistence, the alternative was included based on 
findings of eight treatment studies performed by the persulfate manufacturer, FMC.  This information has 
been added to the FFS to demonstrate that various technologies were evaluated. The following has been 
inserted after the second sentence of the first paragraph under Section 5.2.1 Contingency Plan 1 (CP‐1): 
“The treatments included electrolysis, enzyme catalase, hydrogen peroxide addition, pH adjustment to 
6.8 followed by hydrogen peroxide addition, pH adjustment to 3.4 followed by hydrogen peroxide 
addition, iron EDTA addition, iron EDTA addition followed by UV‐irradiation, and iron EDTA addition 
followed by thermal treatment. As documented in the ISCO Groundwater Pilot Study Technical 
Memorandum (CH2M HILL, 2011), which is included in Appendix B, of the eight treatments conducted to 
assess how best to decrease the residual persulfate concentrations, using hydrogen peroxide (H2O2) as an 
activator was the most feasible.” 

Please note that because the area of groundwater contamination at AOC E was small, the Navy was able 
to implement the ISCO pilot study full‐scale, and the results indicate the residual concentrations of the 
contaminants of concern (COCs) in the wells at the location of the former tank and waste oil drain line are 
below cleanup levels. Under these circumstances, no further remedial action at the site is likely necessary. 
In fact, the feasibility study was prepared solely to address two contingencies – one in which the COC 
levels rebound above cleanup levels and one in which it becomes desirable to accelerate the natural 
degradation of residual persulfate. Because the COC concentrations are likely already below cleanup 
levels site‐wide and because the Navy has demonstrated a technology that can reduce already low levels 
of COCs to even lower levels (i.e., to below cleanup levels), the Navy feels that it is appropriate to focus 
the evaluation of alternatives, as presented in Sections 5 and 6 of the focused feasibility study (FFS).  

 

2. Based on the information available, two injections were used, but the second injection may not have even 
been necessary to lower the contaminant levels based upon the elevated residual levels of perchlorate still 
present at the site.  It was previously recommended that given the complexity and likely costs of the proposed 
ISCO Pilot Study activities, consideration should be given to a more scaled down study without the potential 
for such lingering impacts (e.g., significantly high residual persulfate levels), which appear to be occurring.  In 
support of these recommendations, a more comprehensive evaluation of remedial options should be 
performed and documented to provide credence to the proposed contingency of further injecting persulfate 
should COCs rebound.  While “no action” is included in the FFS Report, additional options are not presented 
outside of the actions already performed as part of the ISCO Pilot Study and the supporting potential 
contingencies evaluated to be implemented on as as‐need basis.  Revise the FFS Report to include a more 
comprehensive evaluation of additional remedial options as part of the detailed assessment such that 
additional alternatives are presented and eliminated based on the overall protection of human health and the 
environment, compliance with ARARs, long‐term effectiveness and permanence, reduction of toxicity, 
mobility, and volume through treatment, short‐term effectiveness, implementability, and cost in order to 
more fully support the selection of ISCO as the remedial alternative. 

Navy Response:  

Please see the response to General Comment #1. 

 
3. The FFS Report does not include a conceptual site model (CSM) discussion which would connect each 

complete exposure pathway with the established COCs, and ultimately to the proposed remedial alternatives 
to ensure that each complete pathway is adequately addressed by the remedial alternatives presented.  
Revise the FFS Report to include a comprehensive CSM discussion which addresses all complete exposure 
pathways.   
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Navy Response:  

The Human Health Risk Assessment (HHRA) Summary contained in the Final RI Report for AOC E dated 
July 2008 (CH2M HILL, 2008) included a human health CSM, which described each complete exposure 
pathway with the established groundwater COCs.  A summary of this information has been added to the 
FFS, with reference to the RI for additional detail. The second paragraph of Section 2.4 in the FFS Report 
was revised to read: 

 “A complete human health risk assessment (HHRA) and an ecological risk assessment (ERA) were 
included in the RI Report (CH2M HILL, 2008a). The complete HHRA, contained in the Appendix N of the RI 
Report (CH2M HILL, 2008a), evaluated the soil data collected during the 2002 RI and the 2005 
Supplemental RI. Potential current and future receptors were evaluated in the HHRA. The only current 
potential receptor type at AOC E is maintenance workers, who may conduct grounds maintenance. As 
shown in the human health conceptual site model (CSM) for potential human receptors (Figure 2‐5), 
future receptors evaluated in the HHRA consisted of future maintenance workers, industrial workers, 
construction workers, recreational users (adult, youth, and child), and residents (adult and child). EPA’s 
target range for excess lifetime cancer risk (ELCR) associated with CERCLA sites is 1‐in‐10,000 (1x10‐4) to 
1‐in‐1,000,000 (1x10‐6). Similarly, the target non‐cancer hazard index (HI) is 1 or less. The potential risks 
based on the direct contact exposure pathways to contaminants detected in soil were within the USEPA 
acceptable range and, therefore, no soil COCs requiring remediation from a risk‐based perspective were 
identified. Based on the HHRA estimates, unacceptable risks only exist for future residents (adult and 
child), associated with ingestion and dermal contact from potable use of groundwater, and inhalation of 
bathroom air from tap water use. The HHRA identified five site‐related groundwater COCs that 
contributed to the unacceptable HHRA estimates: 1,2 DCA, 2‐methylnaphthalene, MTBE, naphthalene, 
and xylenes. Additional groundwater samples collected and analyzed in 2008 indicated the COC 
concentrations had generally declined. However, the concentration of benzene was observed above its 
MCL in monitoring well MW‐05; therefore, benzene was added to the site COC list. Table 2‐1 summarizes 
the potential receptors and exposure scenarios evaluated in the HHRA and presents the resulting risk and 
hazard estimates and site‐related COCs identified for site groundwater.” 

 
4. The PRGs presented in the FFS are unsupported.  It is unclear why the values proposed in the Pilot Study have 

not been fully incorporated into the FFS.  Further, the basis for the allowable persulfate values are not risk 
based.  For example, the PRG for naphthalene, 100 micrograms per liter (μg/L), is based on EPA’s 
health‐advisory life‐time value for naphthalene (2011 Edition of the Drinking Water Standards and Health 
Advisories Table, EPA 820‐R‐11‐002), which is inconsistent with the rationale provided for the other COC PRGs 
in Table 4‐2, which is risk based.  Similarly, persulfate levels are to be monitored until they are below 500 
milligrams per liter (mg/L), which is considered essentially non‐reactive.  This value is also not risk based.  
Revise the proposed PRGs for naphthalene and persulfate to be supported by a risk based analysis, or provide 
the technical rationale for why the determination of risk based values is unnecessary for naphthalene and 
persulfate. 

Navy Response:  

Persulfate is not a COC. It has no federal or Puerto Rico enforceable standard, such as an MCL, or risk‐
based screening level. Therefore, persulfate does not have a PRG. This information has been added to 
Section 4.4. 

The 2011 Edition of the Drinking Water Standards and Health Advisories (issued by the USEPA Office of 
Water) indicates that the cancer classification of naphthalene is “I ‐ inadequate information to assess 

carcinogenic potential.” The Lifetime Health Advisory (HA) Level of 100 g/L for naphthalene is defined as 
the concentration of naphthalene in drinking water that is not expected to cause any adverse 
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noncarcinogenic effects for a lifetime of exposure. In the updated 2012 Edition of the Drinking Water 

Standards and Health Advisories, the HA Level of 100 g/L for naphthalene is unchanged. 

The Record of Decision (ROD) entries contained in the USEPA CERCLIS Public Access Database were 
searched for naphthalene cleanup goals in EPA Region 2. For the nine Superfund Sites where quantitative 

cleanup goals were available for naphthalene, goals ranged from 10 to 300 g/L (see table below). A PRG 

of 10 g/L was selected for three sites in New York, as stipulated in the NYSDEC Groundwater Standards, 

based on aesthetic impacts on surface waters.  A PRG of 300 g/L was selected for two sites in NJ as a 
result of the NJ Groundwater Quality Standard, based on a non‐carcinogenic endpoint HI of 1 with an 
uncertainty factor (UF) of 10 for “Group C” carcinogens to provide sufficient protection from possible 
carcinogenic effects.  Additionally, naphthalene does not have a groundwater standard (SG) in the Puerto 
Rico Water Quality Standards (PRWQS).    

 

EPA ID Site Name Naphthalene Cleanup Goal in GW (ppb) Basis 

NYD980535652 APPLIED ENVIRONMENTAL SERVICES 10 NYSDEC Groundwater Standards

NYD010968014 CARROLL & DUBIES SEWAGE DISPOSAL 10 NYSDEC Groundwater Standards

NY4571924451 GRIFFISS AIR FORCE BASE (11 AREAS) 10 NYSDEC Groundwater Standards

NYD980664361 NIAGARA MOHAWK POWER CORP. 

(SARATOGA SPRINGS PLANT)
13 Cleanup level for groundwater protection (1995 

ROD)

NJD001502517 CIBA‐GEIGY CORP. 15 NA

NJD002168748 DAYCO CORP./L.E CARPENTER CO. 30 NJ Groundwater Quality Standard,Interim 

NYD002920312 HOOKER CHEMICAL & PLASTICS CORP./RUCO  50 Minimum ARAR‐based Groundwater Cleanup 

NJ0001900281 FEDERAL CREOSOTE 300 NJ Groundwater Quality Standard

NJD063160667 GLOBAL SANITARY LANDFILL
300 NJ Groundwater Quality Standard

 
 

The May 2012 USEPA Regional Screening Level (RSL) Table provides carcinogenic inhalation toxicity values 

for naphthalene, with a tap water RSL of 0.14 g/L corresponding to 1x10‐6 excess lifetime cancer risk 

(ELCR) (or 14 g/L corresponding to 1x10‐4 ELCR).  USEPA’s target range for ELCR is 1x10‐4 to 1x10‐6.  The 

2012 RSL table also identifies a tap water RSL of 6.1 g/L for non‐carcinogenic endpoints, based on an HI 
of 1 (for cumulative exposures via ingestion/dermal/inhalation). 

Puerto Rico regulations require groundwater such as that at AOC E be considered potable (i.e., 
groundwater is classified as Class SG ‐ groundwater intended for use as source of drinking water supply 
and agricultural uses including irrigation, based on Puerto Rico Water Quality Standards [PRWQS] 
published in March, 2010). However, it should be noted that it is unlikely that site groundwater would be 
used as a source of potable water in the future since drinking water is supplied to Vieques from the 
mainland of Puerto Rico and groundwater investigations and pilot studies conducted at AOC E indicate the 
water‐bearing unit is not productive enough to be used as a potable source. The saturated unconsolidated 
material at AOC E is clay‐rich and has low permeability, as evidenced by the low hydraulic conductivity 
measured in MW‐04 in 2002 (0.2 feet per day, or 7.06 x 10‐5 centimeters per second [cm/sec]). The MPE 
pilot study in 2002 suggested a groundwater yield of about 0.216 gpm, which is not sufficient for normal 
potable use.  

Based on the above information, the HI‐based PRG of 6.1 g/L, especially considering it is within the 
USEPA’s acceptable ELCR range, is used as the PRG for naphthalene. This value and the pertinent 
information above have been added to Section 4.4. 

 

5. Sufficient process and performance monitoring has not been proposed for Alternative 2 – Groundwater 
Monitoring and Institutional Controls (ICs) Contingency Plan 1 (CP‐1) ISCO injection using Catalyzed Hydrogen 
Peroxide Propagations (CHP) and Contingency Plan 2 (CP‐2) ISCO Injection using persulfate.  Based on Section 
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6.1 (Process and Performance Monitoring) of the Technical and Regulatory Guidance for In Situ Chemical 
Oxidation of Contaminated Soil and Groundwater, dated January 2005 (ISCO Guidance), “Process and 
performance monitoring is usually completed on a more frequent schedule than post‐treatment and closure 
monitoring.”  Section 6.1 of the ISCO Guidance also states that, “Comprehensive post‐injection sampling 
should be completed at least three months after the last injection.”  However, process and performance 
monitoring are not discussed in the FFS Report and are not specifically included in the cost estimate, making it 
unclear if the remedy includes process and performance monitoring.  Based on Section 6.2 (Post‐Treatment 
and Closure Monitoring) of the ISCO Guidance, post‐treatment and closure monitoring should continue 
quarterly for at least one year following completion of treatment and oxidant activity to ensure no rebound 
occurs; with it being noted that most states require annual monitoring for three years to conclude that the 
contamination will remain below target levels over the long term.  Revise the FS to include process and 
performance monitoring in addition to the groundwater monitoring already planned at AOC E and ensure the 
rebound assessment period include monitoring for a minimum of three years.   

Navy Response:  

The Navy feels that it is more appropriate to base future performance monitoring on actual observations 
made during the multiple post‐injection monitoring events conducted at AOC E than on non‐site‐specific 
recommendations in a guidance document. Note also that the FFS Report already includes performance 
monitoring in the assumptions and associated cost estimates. As described in Section 5.2, the 
performance monitoring assumed quarterly sampling of eight site monitoring wells for COCs/persulfate 
for 1 year. In addition, the last paragraph before Section 5.2.1 states: “The actual monitoring frequency, 
duration, numbers of monitoring wells, and parameters will be included in the long‐term monitoring 
(LTM) work plan that will be prepared following signature of the ROD. The frequency, duration, and 
parameters provided above are for the cost‐estimating purposes of this Focused FS.” This LTM work plan 
will be subject to regulatory review and approval. 

However, considering the relatively slow groundwater velocity, the groundwater sampling program 
presented in the FFS has been revised to include annual monitoring for 3 years. Please note this revision 
will not substantially affect the cost or the ultimate conclusion of the preferred alternative.  

Based on the above, the following changes have been made in the FFS Report: 

Page 5‐2 second bullet has been revised to read: “Annual confirmation sampling of up to eight site 
monitoring wells (MW‐01 through MW‐08) for COCs for 3 years after persulfate concentrations are at or 
below 500 mg/L.”   

Page 5‐3 first bullet has been revised to read: “Annual sampling of up to eight site wells (MW‐01 through 
MW‐08) for site COCs would be performed for 3 years after persulfate concentrations are at or below 500 
mg/L to verify no rebound. If COC rebound above PRGs is observed at or before the end of 3 years of 
confirmation sampling, proceed to Contingency Plan CP‐2.” 

Page 5‐3 seventh bullet has been revised to read: “Annual sampling of up to eight site wells (MW‐01 
through MW‐08) for site COCs and persulfate would be performed for 3 years.”  

The cost estimate table has been revised accordingly. 

 

6. The presentation and discussion of short‐term effectiveness for each alternative for soil and groundwater 
should include an estimate of the time the specific remedy would take to achieve remedial action objectives 
(RAOs).  As a result, the timeframe to achieve RAOs is unclear and a comparison of alternatives based on 
short‐term effectiveness cannot be conducted.  Revise the short‐term effectiveness Section 6.3.5 to provide a 
timeframe to achieve RAOs for the remedial actions discussed.  Additionally, the data collected in support of 
the pilot study should be used to support this assessment. 
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Navy Response:  

The short‐term effectiveness discussions in Section 6.2.1, 6.2.2, 6.3.5 have been revised as requested. 

7. The assessment of long‐term effectiveness and permanence in the FFS Report is also inconsistent with the 
National Contingency Plan (NCP).  The analysis to be conducted as part of the assessment of this criterion is to 
focus on any residual risk remaining at the site after the completion of the remedial action.  The assessment is 
to include consideration of the degree of threat posed by the hazardous substances remaining at the site and 
the adequacy and reliability of any controls (e.g., engineering or institutional controls) used to manage the 
hazardous substances remaining at the site.  The criterion is founded in the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) mandates to select remedies that are protective of 
human health and the environment; that utilize permanent solutions and alternative treatment technologies 
or resource recovery technologies; and that maintain protection over time.  Revise the long‐term 
effectiveness Section 6.3.3 to provide a timeframe to achieve RAOs for the remedial actions discussed. 

Navy Response:  

The long‐term effectiveness discussions in Section 6.2.1, 6.2.2, 6.3.3 have been revised as requested. 

 

8. Currently it is unclear if future groundwater monitoring will include metals.   

The Critical Analysis of the Field‐Scale Application of In Situ Chemical Oxidation for the Remediation of 
Contaminated Groundwater, dated April 2008 concludes in the executive summary that, “Increases in 
chromium and manganese concentrations have persisted in the ISCO treatment zone, sometimes as long as 
three or more years.  However, only two of 242 sites noted increases in metals concentrations off‐site, and 
these abated once active ISCO remediation ceased.  Microbial populations are not adversely impacted by 
ISCO.  Permeability reductions may occur when using ISCO, but are relatively rare.”  Further, Section 6.8 
(Discussion of the Impact of ISCO on Metals Mobility) states that, “ISCO may cause increases in aqueous phase 
metals concentrations due to changes in aquifer geochemistry and/or impurities in the oxidants delivered 
(section 4.7).  Among the 23 case studies that measured metals concentrations, slightly over half reported 
increases above background levels for some metals.  The duration and magnitude of increase in metals 
concentrations is highly site‐specific, and depends upon the geochemical properties of the oxidant and the 
subsurface media being treated.  The relative severity of the metals increase is also site‐specific, and depends 
on the regulatory context and proximity of the ISCO TTZ [target treatment zone] to receptors.  Only two case 
studies reported metals concentrations exceeding regulatory standards outside the treatment zone, and 
these exceedances abated once ISCO activities ceased.  Metals mobility is something that should be 
considered when implementing ISCO, but based upon data available is not an issue that should preclude the 
use of ISCO in most situations.”   

Based on potential for metals to be present in groundwater form the ISCO injections, it appears that the FFS 
should be revised to indicate that future groundwater monitoring for metals will occur.   

Navy Response:  

As noted in the response to General Comment #5, the groundwater monitoring parameters proposed in 
the FFS Report are for cost evaluation purposes. The parameters to be sampled and frequency will be 
included in the LTM work plan, which will be subject to regulatory review and approval and will be 
prepared upon completion of the ROD. Inclusion of metals in the FS cost estimate would not significantly 
alter the cost and would not alter the ultimate conclusion on the preferred alternative. 
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Specific Comments 
1. Section 2, Site Characterization Summary, Page 2‐1:  This section indicates that the detailed information 

presented in the Final Remedial Investigation Report, Area of Concern E (AOC E), Former Naval Ammunitions 
Support Detachment, Vieques, Puerto Rico (RI Report) and the Final In‐Situ Remediation Pilot Studies (AOC E 
and AOC I Sites) Sampling and Analysis Plan, Former Naval Ammunition Support Detachment, Vieques, Puerto 
Rico (Pilot Study SAP) is not presented in the FFS Report; however, the information regarding the Human 
Health Risk Assessment (HHRA) is not sufficient to support the conclusions in the FFS Report.  Revise Section 2 
to include additional details from the HHRA such as the evaluation of the soil data and the identification of the 
site COCs.  

Navy Response:  

Table 2‐1 has been updated to include a summary of the exposure scenarios (potential receptors, 
exposure media, exposure pathways) evaluated in the AOC E HHRA and the risk estimates based on the 
results of the HHRA. Additionally, the following sentence has been added to the end of the second 
paragraph of Section 2.4: 

“Table 2‐1 summarizes the potential receptors and exposure scenarios evaluated in the HHRA and 
presents the resulting risk and hazard estimates and site‐related COCs identified for site groundwater.”  

 

2. Appendix D (Cost Estimates for Remedial Alternatives):  This appendix lacks sufficient detail.  For example: 

a. The monitoring wells to be sampling during each sampling event have not been specified.  As such, it is 
unclear if the proposed number of monitoring wells to be sampled during each event is sufficient. 

Navy Response:  

Appendix D includes notes regarding sampling all eight site monitoring wells. Please note that the 
number of wells, sampling frequency, and analytical parameters assumed in Appendix D are for cost‐
estimating purposes only. The actual number of wells to be sampled, sampling frequency, and 
analytical parameters will be provided in the post‐ROD LTM work plan that will be subject to 
regulatory agency review and approval. This information has been added to Appendix D. 

b. Justification for the number of monitoring wells to be sampled has not been provided. 

Navy Response:  

Please see the response to Specific Comment 2a above. 

Ensure that the cost estimates will be revised to justify the proposed monitoring networks, or specify that 
the final determination of the monitoring well network will be made as part of the design process. 

Navy Response:  

Please see the response to Specific Comment 2a above. 

 
3. Table 4‐2:  FS Preliminary Remediation Goals for both methyl t‐butyl ether and naphthalene are listed as 

"[b]ased on the cancer risk of 10‐5 and the November 2011 EPA Regional Screening Level."  Please note that 
the National Contingency Plan states in 40 CFR 300.430(e)(3)(A)(2), "[t]he 10‐6 risk level shall be used as the 
point of departure for determining remediation goals for alternatives when ARARs are not available or are not 

sufficiently protective..."   Please revise the table to include concentrations of 12 g/l for methyl t‐butyl ether 

and 0.14 g/l for naphthalene as the appropriate PRGs or provide an explanation why the 10‐6 risk level 
cannot be achieved. 
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Navy Response:  

EPA’s acceptable target range for excess lifetime cancer risk (ELCR) associated with CERCLA sites is 1‐in‐
10,000 (1x10‐4) to 1‐in‐1,000,000 (1x10‐6). Similarly, the target non‐cancer hazard index (HI) is 1 or less. 
The acceptable risk level as defined in the RAO is: cumulative risk level for the carcinogenic COCs within 
range of 1 x 10‐4 to 1 x 10‐6; Hazard Index of individual non‐carcinogenic COCs not greater than 1. 
Therefore, the PRG proposed for MTBE in Table 4‐2 is appropriate. Please refer to response to General 

Comment #4 for revised risk‐based naphthalene PRG of 6.1 g/L.  



G-1 

Final Responses To PREQB Comments on the  
Draft Focused Feasibility Study Report, Area of Concern (AOC) E  

Former Naval Ammunition Support Detachment  
Vieques, Puerto Rico,  

Dated April 2012 

General Comments 
1. The nature of the site soils, a sandy clay and silty/clayey sand is generally consistent with the estimated 

horizontal groundwater velocity of 1 foot per year. The slow groundwater movement is generally not 
consistent with the relatively short, 2 to 3 year, groundwater monitoring programs presented in the FFS. 
Please provide options for monitoring programs of 5 and 10 years or present a technical rationale for a 2 or 3 
year monitoring program that includes consideration of groundwater velocity. 

Navy Response:  

Please see the response to EPA General Comment #5. 

PREQB Evaluation of Response:   

General Comment #1 requested adjustment in the monitoring program from a one year period to a 
longer term due to an estimated groundwater velocity of 1 foot per year. The basis for the comment is 
that a slow groundwater velocity would render a short duration monitoring program ineffective. In 
response, the Navy has acknowledged the slow groundwater velocity and has adjusted the monitoring 
program to a three year period. Please provide a technical rationale based on hydrogeology and 
groundwater flow velocities why a three year monitoring program is conceptually adequate to 
monitor the post treatment period. 

Navy Response:  

The rationale of proposed additional 3 years of post‐ISCO performance sampling was based on 
EPA‐recommended performance sampling of a minimum of three years for rebound assessment 
(See EPA General Comment #3). If there was no active treatment (such as monitored natural 
attenuation), the groundwater velocity would be a crucial factor to determine the required LTM 
period. However, for the case of AOC E with active ISCO treatment, it should be noted that the 
primary reason for longer period of post‐ISCO performance sampling is not primarily associated 
with the slow groundwater velocity, because the ISCO injection is targeted to treat the entire 
affected groundwater area, which is localized around MW‐01, MW‐01, and MW‐05. The injectate 
will be delivered to the groundwater such that it covers the entire affected groundwater area as 
was done during the pilot study.  

Please also note that the last paragraph before Section 5.2.1 states: “The actual monitoring 
frequency, duration, numbers of monitoring wells, and parameters will be included in the long‐
term monitoring (LTM) work plan that will be prepared following signature of the ROD. The 
frequency, duration, and parameters provided above are for the cost‐estimating purposes of this 
Focused FS.” This LTM work plan will be subject to regulatory review and approval. Further, the 
duration will ultimately be based on the observations made during the LTM. 
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Page-Specific Comments 
1. Page 3‐1, Section 3.1 DBB Soil Pilot Study Summary:  

a. Conclusions of the pilot study indicate there is not a definitive concentration decrease between baseline 
and post‐injection results. In fact, there is a dramatic increase in concentration, in some cases up to three 
to four orders of magnitude. While the DBB technology appears applicable to the limited area of soil 
impact, the conclusion that soil leaching to groundwater is not a concern is not fully supported by the 
limited soil assessment (four samples). Please provide further justification for not addressing soil 
contamination in the remedial options presented in this focused feasibility study. Alternatively, propose 
further soil to groundwater leaching evaluation as a pilot‐scale program in Alternative 2, CP‐1 or CP‐2. The 
additional pilot‐scale leaching evaluation should provide a basis for the number of soil samples that are 
needed to assess leachability based upon the estimated volume of impacted vadose zone soil.    

Navy Response:  

The data should not be interpreted as a concentration increase. This is most likely due to the 
natural heterogeneity of subsurface conditions and that the samples represent unique, physically 
distinct samples from slightly different depths and locations. The distinct post‐DBB boring 
locations are in the vicinity of the pre‐DBB boring locations, but they could not have been the 
same soil, since it was removed via the pre‐injection soil sample. What is most important to 
consider, as shown on Figure 3‐2 of the FFS Report, regardless of the reason the pre‐ and post‐
pilot study soil data vary, both sets of data show the soil Synthetic Precipitation Leaching 
Procedure (SPLP) concentrations are significantly below the Soil Project Action Levels (PALs) 
established for protection of soil to groundwater leaching (Pilot Study SAP, CH2MHILL, 2010).  

PREQB Evaluation of Response:   

As discussed during the August ERP Technical Subcommittee meeting, this comment 
requested further technical information as to why the DBB technology is applicable since 
the data presented in the draft FFS did not appear to support the conclusion provided. 
The Navy responded that due to heterogeneity the results are not indicative of the 
efficacy of the technology. As previously discussed and agreed, the navy will remove 
references to the specific pilot study data and provide a streamlined version of the 
efficacy of the DBB technology to the site contaminants. 

Navy Response:  

As noted during the August 2012 ERP Technical Subcommittee meeting, the innate 
heterogeneity of soil tends to cloud interpretation of the pre‐ and post‐DBB soil 
data. What is most important is that both the pre‐ and post‐DBB soil data suggest 
leaching is not a concern at the site. Therefore, to help avoid potential confusion, 
Table 3‐1 and the discussion on comparison of pre‐and post‐DBB soil 
concentration data have been removed from the report. In addition, the first 
bullet on Page 3‐2 of Section 3‐1 has been deleted. 

b. Please indicate if soil samples were collected using 5035 sampling methodology during pre and post 
treatment events.  

Navy Response:  

The following text has been added after the fifth sentence of the fourth paragraph in Section 3.1: 

 “The 2008 pre treatment samples were collected and analyzed using EPA CLP SOM01. Because of 
concentrations too high for the low level analysis, some samples were analyzed using the low 
concentration procedure (very similar to the 5035 method) and some were analyzed using the 
medium level procedure (very similar to the 5030 method). The post treatment soil samples were 
analyzed following method SW‐846‐5035 unless the concentrations were too high, in which they 
were analyzed by method 5030.”     
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2. Section 3.2 ISCO Groundwater Pilot Study Summary: Please provide the technical rationale why elevated 

persulfate concentrations prohibit analysis of COCs in groundwater. 

Navy Response:  

Elevated persulfate concentrations do not prohibit analysis of COCs in groundwater. To help avoid this 
interpretation, the second sentence of fifth paragraph in Section 3.2 has been revised to read: 

 “Studies by the persulfate vendor, FMC Corporation (FMC), suggest persulfate is no longer reactive at 
concentrations below about 500 mg/L. However, studies by EPA suggest persulfate may be reactive at 
concentrations lower than 500 mg/L. For this reason, and at the request of EPA persulfate researcher 
Scott Huling, the Navy agreed to add ascorbic acid to all sample containers containing residual persulfate 
to sequester the persulfate and prevent it from continuing to react with contaminants (if present) in the 
sample container. However, because residual persulfate concentrations considerably higher than 500 
mg/L were persistent at AOC E and because the Pilot Study SAP (CH2M HILL, 2010) indicated groundwater 
samples would be collected for analysis by the contracted laboratory once residual persulfate was 
consumed, select groundwater samples were sent to the persulfate manufacturer, FMC, for evaluation. ” 

 

3. Page 4‐2, Section 4.2 Remedial Action Objective:  Please specify the acceptable risk level for COCs that do not 
have a drinking water standard as part of the RAO statement. 

Navy Response:  

The RAO on Page 4‐2 has been revised to read: 

 “Prevent exposure to COCs in groundwater at concentrations above drinking water standards or, in the 
absence of a drinking water standard, above USEPA’s acceptable risk range (cumulative excess lifetime 
cancer risk of 1 x 10‐4 to 1 x 10‐6) and target Hazard Index (1).” 

 

4. Section 5.2 Alternative 2 – Groundwater Monitoring and Institutional Controls:   

a. To assess potential impacts further downgradient of the release area, please add an additional 
downgradient monitoring well (MW‐02, 07 or 08) to the long‐term persulfate monitoring program. 

Navy Response:  

Please see the paragraph immediately preceding Section 5.2.1. The number of wells included in the FS 
is for cost estimating purposes only. The actual number and locations of wells will be included in the 
post‐ROD LTM work plan, which will be subject to regulatory review and approval. 

b. Page 5‐2: Please provide the technical basis that demonstrates that one year of groundwater monitoring 
post treatment is adequate given the low groundwater flow velocity of 1 foot per year. 

Navy Response:  

Please see the response to EPA General Comment #5. 

 
5. Table 4‐1a:  Naphthalene has recently been identified as being carcinogenic through the inhalation pathway. 

Please clarify how the remediation goal (RG) is protective of inhalation exposures, as the human health risk 
assessment only addressed noncarcinogenic effects for naphthalene. It would be helpful if the cancer risks 
associated with groundwater routes of exposure are calculated for a groundwater naphthalene concentration 
of 100 ug/L as a means of demonstrating that this RG is within the target cancer risk range of 1E‐06 to 1E‐04.  

Navy Response:  

Please see the response to EPA General Comment #4.  

PREQB Evaluation of Response:   
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PREQB prefers that a value of 1.4 ug/L be used as the preliminary remediation goal for 
naphthalene for consistency with the selected target cancer risk level for other chemicals of 
concern; however, PREQB will defer to EPA on this issue. Note that Puerto Rico’s Water Quality 
Standards classify all groundwater as potable without qualification unless there is a legal 
restriction on groundwater use, such as for the National Wildlife Refuge. Therefore, groundwater 
at AOC E is considered potable. Please ensure that the response is consistent with our regulation 
and does not include a discussion of whether groundwater is considered suitable as a potable 
source, especially considering that a former drinking water well is located in the vicinity of AOC E 
and there is residential development occurring in the vicinity.  

Navy Response:  

The second last paragraph of Response to EPA Comment # 4 has been revised as follows: 
“Puerto Rico regulations require groundwater such as that at AOC E be considered potable 
(i.e., groundwater is classified as Class SG ‐ groundwater intended for use as source of 
drinking water supply and agricultural uses including irrigation, based on Puerto Rico 
Water Quality Standards [PRWQS] published in March, 2010). However, it should be noted 
that it is unlikely that site groundwater would be used as a source of potable water in the 
future since drinking water is supplied to Vieques from the mainland of Puerto Rico and 
groundwater investigations and pilot studies conducted at AOC E indicate the water‐
bearing unit is not productive enough to be used as a potable source. The saturated 
unconsolidated material at AOC E is clay‐rich and has low permeability, as evidenced by 
the low hydraulic conductivity measured in MW‐04 in 2002 (0.2 feet per day, or 7.06 x 10‐5 
centimeters per second [cm/sec]). The MPE pilot study in 2002 suggested a groundwater 
yield of about 0.216 gpm, which is not sufficient for normal potable use.” 

 
6. Table 4‐1b:  Puerto Rico Water Quality Standards apply to all chemicals with SG standards. Please revise the 

citation for consistency with this ARAR. 

Navy Response:  

Table 4‐1b Citation column has been revised to read “Puerto Rico Water Quality Standards apply to all 
chemicals with SG standards.” 

 
7. Figure 2‐2:  Include the location and depth profile for the former UST on the cross section. The depth profile 

will assist in the conceptual understanding of release mechanisms and extent of vadose zone soil impact. 

Navy Response:  

Figure 2‐2 has been updated as requested.  

 
8. Figures 3‐3 through 3‐5:  Please clarify why elevated COC concentrations detected subsequent to the second 

ISBO injection are identified on Figures 3‐3 but not included on Figures 3‐4 or 3‐5. For example, Figure 3‐3 
shows that naphthalene was detected at an elevated concentration of 590 ug/L at MW‐4 on 1/27/2011 yet 
this data is not presented on Figure 3‐4; benzene was detected at 40 ug/L in MW‐1 on 1/27/2011 yet this data 
is not presented on Figure 3‐5. Please ensure that all data is included on the trend analysis figures or include a 
footnote on the trend analysis figures to clarify why only select data is presented. 

Navy Response:  

Figure 3‐3 was updated by adding yellow highlights to the MW‐01 text box for Benzene and 
Naphthalene. Figures 3‐4, 3‐5, and 3‐6 were updated using data from Figure 3‐3. 
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