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Executive Summary

This Sampling and Analysis Plan (SAP) is prepared to support the Remedial Investigation (RI) field
sampling activities at the Eastern Conservation Area (ECA), also known as Unexploded Ordnance
(UXO) Site 1, located at the former Vieques Naval Training Range (VNTR) in the eastern portion of
Vieques, Puerto Rico (Figure 1). This SAP includes 37 worksheets that detail various aspects of the
environmental investigation process and serves as a guideline for the field activities and data
assessment. This SAP was developed in general accordance with two guidance documents: 1) U.S.
Environmental Protection Agency (USEPA), EPA Guidance for Quality Assurance Project Plans,
EPA QA/G-5, QAMS (USEPA, 2002), and 2) USEPA, Uniform Federal Policy for Quality Assurance
Project Plans (UFP-QAPP) (Intergovernmental Data Quality Task Force, 2005).

This SAP was prepared under the United States Navy (Navy) Comprehensive Long-Term
Environmental Action (CLEAN) Contract N62470-08-D-1000, Contract Task Order 0037, for
submittal to the Naval Facilities Engineering Command (NAVFAC) Atlantic Division, USEPA
Region 2, the Commonwealth of Puerto Rico Environmental Quality Board (EQB), and the United
States Fish and Wildlife Service (USFWS). The Navy, USEPA, EQB, and USFWS work jointly as the
Vieques Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
Environmental Restoration Program (ERP) Technical Subcommittee.

The ECA is 133 acres in size and is a wilderness area within the designated Vieques National
Wildlife Refuge. The ECA was not used as an operational area for munitions; however, the ECA is
located adjacent to the Live Impact Area (LIA) (UXO Sites 2, 3, and 4), where naval gunfire and air-
to-ground (ATG) training activities occurred from the 1970s through 2003. Munitions and
explosives of concern (MEC) have been identified within the ECA, most likely from misfires.

An Interim Time-Critical Removal Action (TCRA) and an Expanded Range Assessment (ERA)/Site
Inspection (SI) identified over 1,400 MEC items at the ECA (CH2M HILL, 2009 and 2010). The
TCRA was completed in February 2009 and removed munitions from the ground surface over an
approximately 125 acre area (the remaining 8 acres is inaccessible steep slope areas and portions of
the lagoon that were inundated with water). MEC items identified generally decreased in number
from west to east. Subsurface munitions may still remain at the site.

The MEC at the ECA had the potential to release chemical contaminants to the environmental
media, from historical detonations and from the deterioration of MEC and related munitions scrap.
As aresult, an Rl is being conducted at the ECA to assess the nature and extent of contamination
and potential environmental and human health risks associated with exposure to any
contamination identified.

The ECA RI will include the environmental characterization of surface soil, sediment, and surface
water. Surface soil sampling will be conducted using the incremental sampling strategy and
approach in general accordance with the guidance document prepared by the US Army Corps of
Engineers (USACE) titled Interim Guidance 09-02, Implementation of Incremental Sampling (IS) of
Soil for the Military Munitions Response Program (USACE, 2009). Due to the large size of the ECA
and random distribution of MEC (and associated releases) on the ground surface, incremental
sampling of the surface soil will improve the reliability of sampling data by reducing the variability

NOTE: THIS SUMMARY IS PRESENTED IN ENGLISH AND SPANISH FOR THE CONVENIENCE OF THE READER. EVERY EFFORT HAS BEEN MADE FOR THE TRANSLATIONS TO BE AS ACCURATE AS
REASONABLY POSSIBLE. HOWEVER, READERS SHOULD BE AWARE THAT THE ENGLISH VERSION OF THE TEXT IS THE OFFICIAL VERSION.

NOTA: ESTE RESUMEN SE PRESENTA EN INGLES Y EN ESPANOL PARA LA CONVENIENCIA DEL LECTOR. SE HA HECHO TODO LO POSIBLE PARA QUE LA TRADUCCION SEA PRECISA EN LO MAS
RAZONABLEMENTE POSIBLE. SIN EMBARGO, LOS LECTORES DEBEN ESTAR AL TANTO QUE EL TEXTO EN INGLES ES LA VERSION OFICIAL.
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inherent to discrete sampling strategies. Deeper surface soil, sediment, and surface water samples
will be collected as discrete samples in accordance with the Master Standard Operating Procedures,
Protocols, and Plans (denoted as the Master Plans in this SAP) for the Environmental Restoration
Program at Vieques (CH2M HILL, 2010).

In total, 27, 8, 15, and 5 shallow surface soil incremental samples, deeper surface soil discrete
samples, discrete sediment, and discrete surface water samples, respectively, will be collected at the
ECA and analyzed for constituents of interest (i.e., explosives, perchlorate, inorganics) and
supporting general chemistry parameters. In addition, 10 shallow soil background incremental
samples will be collected from lithologic areas similar to the ECA, but outside of the ECA, and
analyzed for inorganics. The background locations will be in some of the same areas as where
discrete grab samples were collected as part of the East Vieques background study (CH2M HILL,
2005). The data collected during the RI will be used to conduct quantitative human health and
ecological risk assessments to determine if residual contamination (if present) poses an
unacceptable risk to potential receptors. However, prior to the quantitative risk assessments,
surface soil data will be compared to the adjusted RSLs and the ERP Technical Subcommittee will
reconvene on how the data will be grouped and the appropriate path forward to evaluate potential
risks to human health and ecological terrestrial receptors exposed to surface soil. The risk
assessment information will then be used to determine whether additional investigation,

remedial /removal action, or control mechanisms are warranted.

This SAP will help ensure that environmental data collected or compiled are scientifically sound, of
known and documented quality, and suitable for the intended uses (i.e., environmental
characterization, human health and ecological risk assessments, and path forward). The laboratory
information cited in this SAP is for TestAmerica Laboratories, Inc., which will provide analytical
services for this investigation.

NOTE: THIS SUMMARY IS PRESENTED IN ENGLISH AND SPANISH FOR THE CONVENIENCE OF THE READER. EVERY EFFORT HAS BEEN MADE FOR THE TRANSLATIONS TO BE AS ACCURATE AS
REASONABLY POSSIBLE. HOWEVER, READERS SHOULD BE AWARE THAT THE ENGLISH VERSION OF THE TEXT IS THE OFFICIAL VERSION.

NOTA: ESTE RESUMEN SE PRESENTA EN INGLES Y EN ESPANOL PARA LA CONVENIENCIA DEL LECTOR. SE HA HECHO TODO LO POSIBLE PARA QUE LA TRADUCCION SEA PRECISA EN LO MAS
RAZONABLEMENTE POSIBLE. SIN EMBARGO, LOS LECTORES DEBEN ESTAR AL TANTO QUE EL TEXTO EN INGLES ES LA VERSION OFICIAL.
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Resumen Ejecutivo

Se prepar6 este Plan de Muestreo y Analisis (SAP, por sus siglas en inglés) para apoyar las
actividades de muestreo de campo de la Investigacion para la Remediacion (RI, por sus siglas en
inglés) del Area de Conservacion del Este (ECA, por sus siglas en inglés), también conocida como
Municiones sin Detonar (UXO, por sus siglas en inglés) Sitio 1, que esta localizado en la porcion
este de Vieques en el Antiguo Campo de Adiestramiento Naval de Vieques (VNTR, por sus siglas
en inglés), Puerto Rico (Figura 1). Este SAP incluye 37 hojas de trabajo que detallan los varios
aspectos del proceso de investigacion ambiental y sirve como guia para las actividades de campo y
evaluacion de datos. Este SAP se desarroll6 siguiendo en general la guia de dos documentos: 1)
Agencia de Proteccion Ambiental de los EEUU (USEPA, por sus siglas en inglés), EPA Guidance for
Quality Assurance Project Plans, EPA QA/G-5, QAMS (USEPA, 2002), y 2) USEPA, Uniform
Federal Policy for Quality Assurance Project Plans (UFP-QAPP) (Intergubernamental e Data
Quality Task Force, 2005).

Este SAP se preparo bajo el Contrato Naval de Accién Ambiental Abarcadora a Largo Plazo
(CLEAN, por sus siglas en inglés) de la Marina de los Estados Unidos, Contrato Ntimero N62470-
08-D-1000, Orden de Trabajo del Contrato 0037, para ser enviado a las Facilidades Navales del
Comando de Ingenieria (NAVFAC, por sus siglas en inglés) Division del Atlantico, USEPA Region
2, la Junta de Calidad Ambiental del Estado Libre Asociado de Puerto Rico (JCA), y el Servicio
Nacional de Pesca y Vida Silvestre de los Estados Unidos (USFWS, por sus siglas en inglés). La
Marina, USEPA, JCA, y USFWS trabajan en conjunto como el Subcomité Técnico del Programa de
Restauracion Ambiental (ERP, por sus siglas en inglés) de la Ley de Respuesta Ambiental,
Responsabilidad y Compensacion Comprensiva (CERCLA, por sus siglas en inglés).

El ECA consiste de 133 acres y es un area designada como silvestre dentro del Refugio Nacional de
Vida Silvestre de Vieques. El ECA no se utiliz6 como area operacional de municiones; pero; el ECA
estd localizada adyacente al Area de Impacto Vivo (LIA, por sus siglas en inglés) (Sitios UXO 2, 3,y
4), donde ocurrieron actividades de adiestramiento con armas de fuego naval y aire-a-tierra (ATG,
por sus siglas en inglés) desde los afios 1970s hasta el 2003. Se identificaron Municiones y
Explosivos de Preocupacion (MEC, por sus siglas en inglés) dentro del ECA, la mayoria
probablemente de tiros errados.

Una Accion de Remocién Interina de Tiempo Critico (TCRA, por sus siglas en inglés) y una
Evaluacion de Alcance Expandida (ERA)/Inspeccion del Sitio (SI) identific6 sobre 1,400 articulos
MEC en el ECA (CH2M HILL, 2009 y 2010). El TCRA se complet6 en febrero del 2009 y removié
municiones de la superficie de la tierra de un drea aproximada de 125 acres (los ocho acres restantes
son dreas de cuestas escarpadas y porciones de la laguna inundadas). El nimero de los articulos
MEC identificados generalmente se reducen de oeste a este. Puede que todavia haya municiones en
el subsuelo.

Los MEC en el ECA tienen el potencial de liberar contaminantes quimicos al medio ambiental,
como resultado de detonaciones histéricas y de MEC deteriorados y escombros relacionados a
municiones. Por esta razon, se estd llevando a cabo un Rl en el ECA para determinar la naturaleza
y extensién de la contaminacién y los riesgos para la salud humana y el ambiente asociados con la
exposicion a cualquier contaminacién identificada.

NOTE: THIS SUMMARY IS PRESENTED IN ENGLISH AND SPANISH FOR THE CONVENIENCE OF THE READER. EVERY EFFORT HAS BEEN MADE FOR THE TRANSLATIONS TO BE AS ACCURATE AS
REASONABLY POSSIBLE. HOWEVER, READERS SHOULD BE AWARE THAT THE ENGLISH VERSION OF THE TEXT IS THE OFFICIAL VERSION.
NOTA: ESTE RESUMEN SE PRESENTA EN INGLES Y EN ESPANOL PARA LA CONVENIENCIA DEL LECTOR. SE HA HECHO TODO LO POSIBLE PARA QUE LA TRADUCCION SEA PRECISA EN LO MAS
RAZONABLEMENTE POSIBLE. SIN EMBARGO, LOS LECTORES DEBEN ESTAR AL TANTO QUE EL TEXTO EN INGLES ES LA VERSION OFICIAL.
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El investigacion (RI) del ECA incluira la caracterizacién ambiental de suelos de superficie,
sedimentos y agua de superficie. Se llevard a cabo un muestreo de suelos de superficie usando la
estrategia de muestreo incremental y de acercamiento, en acuerdo general con el documento guia
preparado por el Cuerpo de Ingenieros del Ejército de los EEUU (USACE, por sus siglas en inglés)
titulado Interim Guidance 09-02, Implementation of Incremental Sampling (IS) of Soil for the
Military Munitions Response Program (USACE, 2009). Debido al gran tamafio del ECA y la
distribucién al azar de MEC (y escapes asociados) en la superficie del terreno, el muestreo en
incrementos del suelo mejorara la credibilidad de los datos de muestreo reduciendo la variabilidad
inherente en estrategias de muestreo discretas. Se recogeran muestras discretas de suelo mas
profundo sedimento y muestras de agua de superficie de acuerdo con los Estandares Maestros de
Procedimientos Operacionales, Protocolos, y Planes (denominados como Planes Maestros en este
SAP) para el Programa de Restauracion Ambiental de Vieques (CH2M HILL, 2010).

En el ECA se recogeran y analizardn para componentes de interés (ej., explosivos, percloratos,
metales) y parametros quimicos de apoyo general, un total de 27 muestras en incremento de suelos
de superficie poco profundos, 8 muestras discretas de superficie de suelos profundos15 muestras
discretas de sedimentos, y 5 muestras de agua de superficie discretas. Ademas, se recogeran 10
muestras en incremento de suelos de trasfondo poco profundos de areas litol6gicas similares al
ECA, pero fuera del ECA, las que serdn analizadas para metales. Las localizaciones de muestreo de
trasfondo serdn en algunas de las mismas areas donde se recogieron muestras discretas como parte
del estudio de Transfondo del Este de Vieques (CH2M HILL, 2005). Los datos recogidos durante el
RI se utilizardn para llevar a cabo evaluaciones cuantitativas de riesgo a la salud humana y
ecolégicos para determinar si la contaminacion residual (de haber alguna presente) presenta un
riesgo inaceptable para receptores potenciales. Sin embargo, antes de las evaluaciones de riesgo
cuantitativos, se compararan los datos de suelo a los RSLs, y el Subcomité Técnico decidird cémo se
agruparan los datos y los pasos subsiguientes adecuados para evaluar riesgos potenciales a la salud
humana y a receptores ecoldgicos terrestres expuestos a la superficie del suelo. La informacién de
la evaluacién de riesgo se utilizara para determinar la necesidad de alguna investigacién adicional,
remediacion/accion de remocion o mecanismos de control.

Este SAP ayudard a asegurar que los datos ambientales recogidos o compilados sean
cientificamente correctos, de calidad conocida y documentada, y adecuados para el uso disehiado
()., evaluaciones de riesgos humanos y ecolégicos luego de la remocion). La informacién de
laboratorio citado en este SAP sera enviada a Mitkem Laboratories Inc. of Warwick, Rhode Island,
el cual provee servicios analiticos para esta investigacion.

NOTE: THIS SUMMARY IS PRESENTED IN ENGLISH AND SPANISH FOR THE CONVENIENCE OF THE READER. EVERY EFFORT HAS BEEN MADE FOR THE TRANSLATIONS TO BE AS ACCURATE AS
REASONABLY POSSIBLE. HOWEVER, READERS SHOULD BE AWARE THAT THE ENGLISH VERSION OF THE TEXT IS THE OFFICIAL VERSION.

NOTA: ESTE RESUMEN SE PRESENTA EN INGLES Y EN ESPANOL PARA LA CONVENIENCIA DEL LECTOR. SE HA HECHO TODO LO POSIBLE PARA QUE LA TRADUCCION SEA PRECISA EN LO MAS
RAZONABLEMENTE POSIBLE. SIN EMBARGO, LOS LECTORES DEBEN ESTAR AL TANTO QUE EL TEXTO EN INGLES ES LA VERSION OFICIAL.
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SAP Worksheet #1 — Title and Approval Page

Final
Remedial Investigation Sampling and Analysis Plan
Eastern Conservation Area
Former Vieques Naval Training Range
Vieques, Puerto Rico
January 2011

Prepared for:
Department of the Navy
Naval Facilities Engineering Command
Atlantic Division
6506 Hampton Boulevard
Norfolk, VA 23508-1278

Prepared by:
-
5700 Cleveland Street, Suite 101

Virginia Beach, VA 23462
Office phone # 757-671-6219

Prepared under:
Navy CLEAN 1000 Program
Contract N62470-08-D-1000
Contract Task Order - 0037

O% roval Signatures:

Brett Doerr
Vieques Environmental Manager

Daniel Rodriguez
USEPA Region 2 - Remedial Project Manager

Wilmarie Rivera

PREQB - Remegdial Project Manager
I, Al

Richard Henry
USFWS - Remedial Project Manager
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SAP Worksheet #2 — SAP Identifying Information

Site Name/Number:

Operable Unit (OU):
Contractor Name:
Contract Number:
Contract Title:

Work Assignment
Number (optional):

Eastern Conservation Area (ECA) at the former Vieques Naval Training

Range (VNTR), Vieques, Puerto Rico

N/A
CH2M HILL

N62470-08-D-1000

Navy Comprehensive Long-term Environmental Action—Navy (CLEAN)

Program 1000

Contract Task Order (CTO) 037 (Post-Munitions Investigation)

1. This SAP was prepared in general accordance with the requirements of the Uniform Federal
Policy for Quality Assurance Plans (UFP-QAPP) (Intergovernmental Data Quality Task Force,
2005) and United States (U.S.) Environmental Protection Agency (USEPA) Guidance for QAPPs,
USEPA QA/G-5, Quality Assurance Management Section (QAMS) (USEPA, 2002).

2. Regulatory program: Comprehensive Environmental Response, Compensation, and Liability

Act (CERCLA).

3. This SAP is a project-specific SAP.

4. Dates of scoping sessions:

Scoping Session

Date

Environmental Technical Subcommittee Meeting—San Juan, Puerto Rico

January 26, 2010

Vieques Site Visit and Wrap-up Meeting- Vieques, Puerto Rico

January 27 and 28, 2010

Conference Call Regarding Reasonable Maximum Exposure (RME) Scenarios for
Fish and Wildlife Service Workers at the ECA - Vieques

February 11, 2010

Ecological Receptors Conference Call

March 3, 2010

Environmental Technical Subcommittee Meeting—New York, New York

March 10-11, 2010

5. Dates and titles of any SAP documents written for previous site work that are relevant to the

current investigation.

Title

Date

Master Standard Operating Procedures, Protocols, and Plans

April 2010
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EASTERN CONSERVATION AREA SAP
JANUARY 2011

PAGE 4

SAP Worksheet #2 — SAP Identifying Information (continued)

6. Organizational partners (stakeholders) and connection with lead organization:

USEPA Region 2 - Federal regulatory stakeholder overseeing CERCLA Vieques
environmental restoration program (ERP) implemented by lead organization.

Puerto Rico Environmental Quality Board (PREQB) - Commonwealth regulatory
stakeholder overseeing CERCLA Vieques ERP implemented by lead organization.

United States Fish and Wildlife Service (USFWS) - Land owner of land transferred from
lead organization and on which ECA ERP activities are conducted.

National Oceanic and Atmospheric Administration (NOAA) - Marine habitat stakeholder
and technical advisor to USEPA.

7. Lead organization (see Worksheet #7 for detailed list of data users):

U.S. Department of Navy (Navy).

8. The omitted SAP elements excluded and provide an explanation for their exclusion below:

Crosswalk table is excluded as all required information is provided in this SAP.
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SAP Worksheet #3 — Distribution List
Namg qf SAP Title/Project Role Organization Telephon.e Number E m-a-ll Address or D DF F
Recipients (Optional) Mailing Address

Kevin Cloe Vieques Remedial Project Manager (RPM)/ Navy 757-322-4736 kevin.cloe@navy.mil A CL A
Lead Agency Point of Contact (POC)

Chris Penny Vieques Program Coordinator/No project- Navy 757-322-4815 christopher.penny@navy.mil CL CL CL
specific role

Dan Hood Vieques RPM/No project-specific role Navy 757-322-4630 daniel.r.hood@navy.mil CL CL CL

Madeline Rivera Vieques Environmental Restoration Navy 757-286-6457 (cell) Madeline.rivera@navy.mil A A
Program Site Manager /On-island
coordination

John Noles Biologist/Technical input Navy 757-322-4891 john.noles@navy.mil HC A

Daniel Rodriguez Vieques RPM/ Regulatory agency POC USEPA 787-741-5201 rodriguez.daniel@epa.gov A CL A

787-671-9879 (cell)

Carl Soderberg Caribbean Environmental Protection USEPA 787-977-5814 soderberg.carl@epa.gov CL CL
Division Director

Sergio Lopez QC Specialist/Technical input and draft USEPA 732-321-6778 lopez.sergio@epa.gov A A
document review

Michael Sivak Human Health Risk Assessment (HHRA) USEPA 212-637-4310 sivak.michael@epa.gov A A
Lead/Technical input and draft document
review

Diana Cutt Geology/Hydrogeology Lead/Technical USEPA 212-637-4311 cutt.diana@epa.gov A A
input and draft document review

Mindy Pensak Ecological Risk Assessment (ERA) USEPA 732-321-6705 pensak.mindy@epa.gov A A
Lead/Technical input and draft document
review

John Fellinger Technical Support Consultant for TechLaw 856-878-0988 jfellinger@techlawinc.com A A
USEPA/USEPA contractor primary POC

Pedro J. Nieves, Esq. President/No project-specific role PREQB 787-767-8056 pedronieves@)jca.gobierno.pr CL CL

Wilmarie Rivera Vieques RPM/ Regulatory agency POC PREQB 787-767-8181 (x6141) (work) |wilmarierivera@jca.gobierno.pr A CL A

787-365-8573 (cell)

Katarina Rutkowski Technical Support Consultant for TRC 860-298-6202 krutkowski@trcsolutions.com A A
Environmental Quality Board (EQB)/EQB
contractor primary POC

Mike Barandiaran Refuge Manager/No project-specific role USFWS 787-741-2138 Mike_barandiaran@fws.gov A

Susan Silander Caribbean Islands Refuges Supervisor/No USFWS 787-851-7258 (x38) susan.silander@fws.gov CL CL
project-specific role

ES042710231858TPA/101300013



EASTERN CONSERVATION AREA SAP

JANUARY 2011
PAGE 6
SAP Worksheet #3 — Distribution List (continued)
Name of SAP . . - Telephone Number E-mail Address or
Recipients Title/Project Role Organization ?Optional) Mailing Address DF

Richard Henry Vieques RPM/ Land management USFWS 732-906-6987 richard_henry@fws.gov CL A
agency POC/No project-specific role

Felix Lopez Arroyo Environmental Contaminants USFWS 787-851-7297(x226) | felix_lopez@fws.gov A
Specialist/Technical input and draft
document review/No project-specific
role

William Tucker Technical Support Consultant for MACTEC 352-332-3318 watucker@mactec.com A
USFWS/USFWS contractor primary
POC/No project-specific role

Diane Wehner Regional Resource NOAA 732-872-3030 diane.wehner@noaa.gov A
Coordinator/Technical input and
draft document review/No project-
specific role

Brett Doerr Contractor Environmental Manager/ CH2M HILL 757-671-6219 brett.doerr@ch2m.com A A
Navy contractor primary POC

John Swenfurth Project Manager CH2M HILL 813-281-7762 John.swenfurth@ch2m.com A A

Stephen Brand Field Team Leader CH2M HILL 757-671-6211 Stephen.brand@ch2m.com A

Monica Marrow Administrative Record Coordinator CH2M HILL 757-671-6272 Monica.marrow@ch2m.com A

Mike Zamboni Project Chemist CH2M HILL 709-376-5301 mike.zamboni@ch2m.com A

Nilo Ligi Project Manager, POC at primary TestAmerica (916) 374-4427 Nilo.Ligi@testamericainc.com HC
location.

Laura Maschoff Project Manager, POC at primary DataQual (636) 330-1327 dataqual@charter.net CD
location Environmental Services

TBD Project UXO support manager UXO avoidance TBD

Roberta W. Britton Not Applicable (N/A) Restoration Advisory 978-463-9660 bdbritt7 @gmail.com CD

Board (RAB)

Michael P. Connelly Pagan N/A RAB 787-741-4442 mpcbieke@yahoo.com A

Michael Diaz N/A RAB 787-667-2804 diazmmdo@aol.com CD

Wanda Bermudez N/A RAB 787-435-2841 wbromero@yahoo.com CD

Colleen McNamara N/A RAB 787-380-2545 lacolina@hughes.com A

Stacie D. Notine N/A RAB N/A N/A HC

Jorge Fernandez Porto N/A RAB 787-726-2839 jfporto@onelinkpr.net CD

Hector Julian Camacho N/A RAB 787-741-8261 vieques357@yahoo.com HC

Lionel Sanchez N/A RAB 787-241-0063 sanchezcarambot@yahoo.com HC

Lirio Marquez D’Acunti N/A RAB 787-726-2839 liiomarquez@gmail.com None

A=Al DF = Draft Final
CL = Cover Letter F = Final

CD = Compact Disc HC = Hard Copy

D = Draft
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SAP Worksheet #4 — Project Personnel Sign-Off Sheet

Name

Organization/Title/Project Role

Telephone Number
(optional)

Signature/email
receipt

SAP Section
Reviewed

Date SAP
Read

Brett Doerr

CH2M HILL/Vieques Environmental Program Manager/
SAP review

757-671-6219

Anita Dodson

CH2M HILL/Navy Program Chemist/
SAP review

757-671-6218

John Swenfurth

CH2M HILL/Contractor PM/Logistics and administration

813-281-7762

CH2M HILL/Contractor Health and Safety Lead/Health

414-847-0597

Mark Orman and Safety officer 414-712-4138 (cell)
o CH2M HILL/Environmental Information Specialist

Vickie Weber (EIS)/Data tracking and management 757-671-6252

John Martin CH2M HILL/ FTL/Ecological Risk Assessment Lead 352-384-7122

352-359-5717 (cell)

Barrie Selcoe

CH2M HILL/Human Health Risk Assessment Lead

281-721-8527
713-392-8707 (cell)

Paul Favara

CH2M HILL/ Program QA Officer

352-335-5877

George DeMetropolis

CH2M HILL/UXO Safety Officer

619-687-0120 Ext. 37239

Jake Crostic

CH2M HILL/ Vieques field auditor

757-671-6286

Mike Zamboni CH2M HILL/Project Chemist 709-376-5301
Nilo Ligi TestAmerica/Project Manager 916 374-4427
Laura Maschoff DataQual/Data Validator/Project Manager 636-330-1327
TBD TBD/UXO avoidance project manager

Bhavana Reddy

Critigen Project/Data Manager

703-462-3784

Stephen Brand

CH2M HILL/SSC/Field Team

757-671-6211

Signed versions of Worksheet #4 will be kept on file at CH2M HILL along with other project documents.
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Regulatory and Other
Stakeholder Agencies

PREQB RPM
Wilmarie Rivera

(787) 767-8181 x6141 (w)

(787) 365-8573 (c)

SAP Worksheet #5 — Project Organizational Chart

Lead Agency

Navy QA Officer
Jan Nielsen
(757) 322-8339 (w)

Navy RPM
Kevin Cloe
(757) 322-4736 (w)
(757) 404-0067 (c)

ERP Contractor

CH2M HILL

Program QA Officer

Paul Favara

(352) 335-5877 x 52396 (W)

USEPA RPM
Daniel Rodriguez
(787) 741-5201 (w)
(787) 671-9879 (c)

CH2M HILL Env. Mgr.
Brett Doerr
(757) 671-6219 (w)
(757) 348-8409 (c)

Navy ERP Site Manager

Madeline Rivera
(787) 534-0933 (w)
(757) 348-2689 (c)

- Lines of Authority

Lines of Communication

Analytical Lab
Subcontractor
Nilo Ligi
Test America
(916) 374-4427

Environmental Services

Data Validation

Subcontractor

Laura Maschoff
DataQual

(636) 330-1327 (w)

CH2M HILL
H&S Officer CH2M HILL
Mark Orman UXO Safety Officer

George DeMetropolis
(619) 687-0120 (w)
(619) 564-9627 (c)

(414) 847-0597 (w)
(414) 712-4138 (c)

CH2M HILL
Project Manager
John Swenfurth
(813) 281-7762 (w)
(813) 390-4734 (c)

CH2M HILL
Risk Assessment
Leads
Human Health
Barrie Solcoe
(281) 721-8527 (w)

CH2M HILL
Project Chemist
Mike Zamboni
(703) 376-5111 (w)
(571) 212-9324 (c)

CH2M HILL
Project EIS
Vickie Weber
(757) 671-6252 (w)

Critigen
Project Data Mgr.
Bhavana Reddy
(703) 462-3784 (w)
(703) 608-1488 (c)

Ecological
‘ John Martin
CH2M HILL (352) 384-7122 (w)
Field Team Leader
Stephen Brand
(757) 671-6211 (w) .
(757) 285-7685 (c) UXO Avoidance
Subcontractor
TBD
SAP Worksheet #5

Project Organization Chart
Eastern Conservation Area - Remedial Investigation
Sampling and Analysis Plan

Vieques, Puerto Rico CH2MHILL
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SAP Worksheet #6 — Communication Pathways

Communication Drivers Responsible Affiliation Name Phone Number Procedure
Communication to/from Navy (e.g., Navy RPM Kevin Cloe 757-322-4736 Primary POC for Navy (via e-mail, telephone, hardcopy, or in-
submission of SAP for review; person, as warranted); can delegate communication to other
receipt of regulatory comments, internal or external points of contact.
etc.)
Communication to/from USEPA USEPA RPM Daniel Rodriguez 787-741-5201 Primary POC for USEPA (via e-mail, telephone, hardcopy, or in-
(e.g., receipt of SAP for review; 787-671-9879 (cell) person, as warranted); can delegate communication to other
submission of USEPA comments) internal or external points of contact.
Communication to/from PREQB PREQB RPM Wilmarie Rivera 787-767-8181 (x6141) Primary POC for PREQB (via e-mail, telephone, hardcopy, or in-
(e.g., receipt of SAP for review; person, as warranted); can delegate communication to other
submission of PREQB comments) internal or external points of contact.
Communication to/from USFWS USFWS RPM Richard Henry 732-906-6987 Primary POC for USFWS (via e-mail, telephone, hardcopy, or in-
(e.g., receipt of SAP for review; person, as warranted); can delegate communication to other
submission of USFWS comments) internal or external points of contact.
Navy Quality Assurance Navy QAO Janice Nielsen 757-322-8339 Provides review comments to Navy contractor on pre-draft SAP via

(QA)/Quality Control (QC) input

e-mail through Kevin Cloe. Provides overall Navy guidance via
direct communication with Navy contractor QAO, as warranted.

Communication to/from Navy
contractor (e.g., submission of SAP
for review; receipt of regulatory
comments, updates on project
progress, communication of
stakeholder expectations, etc.)

CH2M HILL Environmental
Manager

Brett Doerr

757-671-6219

Primary POC for Navy contractor (via e-mail, telephone, hardcopy,
or in-person, as warranted); can delegate communication to other
contractor staff, as appropriate.

Project administration and logistics

CH2M HILL PM

John Swenfurth

813-281-7762

Direct communication (via e-mail, telephone, hardcopy, or in-
person, as warranted) to/from Navy contractor project staff to
ensure appropriate project implementation.

Health and safety expectations and
procedures

CH2M HILL Health and Safety
Officer

Mark Orman

414-847-0597
414-712-4138 (cell)

Review of Health and Safety Plan (HASP). Direct communication
(via e-mail, telephone, hardcopy, or in-person, will be notified within
24 hours of incident) to/from Navy contractor project staff to ensure
implementation of appropriate health and safety procedures.

Implementation of sampling
activities; SAP changes in the field

CH2M HILL FTL

Stephen Brand

757-671-6211
757-285-7685 (cell)

Documentation of deviations from work plan made in field logbooks
and rationale for deviations, made within 24 hours of deviation;
assistance in material procurement and delivery; injection oversight
and implementation; deviations made only with approval from
contractor PM and/or environmental manager.

Field corrective actions

CH2M HILL FTL

Stephen Brand

757-671-6211
757-285-7685 (cell)

See Worksheet 32 Assessment Findings and Corrective Action
(CA) Responses and Worksheet 32-1 CA Form.
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SAP Worksheet #6 — Communication Pathways (continued)

Communication Drivers

Responsible Affiliation

Name

Phone Number

Procedure

Daily Field Progress Reports

CH2M HILL Field Team

Stephen Brand

757-671-6211

FTL will call to contractor PMs daily

through upload to database

Leader (FTL)
Ensure staff health and safety in the | CH2M HILL Site Safety Stephen Brand 757-671-6211 Daily safety tailgates; daily observations; real-time discussions of
field Coordinator (SSC) observations and changes to be implemented with field staff.
Data tracking from collection CH2M HILL EIS Vickie Weber 757-671-6252 EIS will track data from sample collection through upload to

database, ensuring QAPP requirements are met by laboratory and
field staff. Tracking involves receipt of electronic and hardcopy data
from laboratory and data validator. EIS communicates with

CH2M HILL project chemist, laboratory PM, and data validator PM,
as warranted, to ensure adherence to project analysis and
validation requirements. EIS also coordinates data upload with
contractor database manager.

Uploading project data and
maintaining the database to ensure
data are stored properly and can be
retrieved by the EIS.

Critigen Database Manager

Bhavana Reddy

703-471-1441

Once contractor chemist ensures data are appropriate for upload to
database, EIS submits data electronically to contractor database
manager, who uploads data to database.

Reporting Lab Data Quality Issues

Laboratory PM (Testamerica
Laboratories)

Nilo Ligi

916 374-4427

All QA/QC issues with project field samples will be reported by the
lab to the EIS, Project Chemist, and Contractor QAO via e-mail
within 2 business days.

Quality Control on Laboratory Data,
release of analytical data for upload
to database

CH2M HILL Project Chemist

Michael Zamboni

703-376-5301

See Worksheets 24, 25, and 28 for analytical CAs; Upon review of
validated data to ensure adherence to project requirements, project
chemist communicates via e-mail to EIS that data are ready for
release (i.e., upload to database).

Technical Support and Reporting

CH2M HILL Senior
Technologist

John Martin and
Barrie Selcoe

352-384-7122
281-721-8527

Risk assessment leads, data evaluation, analysis, and reporting

Validated data

Data Validator PM (DataQual
Environmental Services)

Laura Maschoff

636-330-1327

Data validator provides data validation reports (electronic and
hardcopy) that provide the data qualifiers and associated
explanations.

UXO avoidance

UXO avoidance subcontractor
PM

TBD

TBD

Field avoidance of UXO, UXO safety while conducting field
activities.

ES042710231858TPA/101300013




EASTERN CONSERVATION AREA SAP
JANUARY 2011
PAGE 13

SAP Worksheet #7 — Personnel Responsibilities Table

Name

Title

Organizational

Responsibilities

Affiliation

Kevin Cloe Vieques RPM Navy Environmental restoration program (ERP) activities implemented under this SAP

Jan Nielson QAO Navy Navy review of SAP and QA input

Madeline Rivera Vieques ERP Site Manager Navy On-island Navy liaison; provides logistical support for implementation of environmental
restoration program activities under this SAP

Brett Doerr Environmental Manager CH2M HILL Responsible for ERP at Vieques; primary Navy contractor point of contact (POC); assists
in data evaluation and interpretation; reviews report

John Swenfurth PM CH2M HILL Project administration; coordinates staffing; monitors project performance; directs and
oversees project staff

Barrie Selcoe and Senior Technologists CH2M HILL As the technical leads, support human health and ecological risk assessments.

John Martin

Anita Dodson Program Chemist CH2M HILL Provides program level review and support of the UFP-SAP.

Mike Zamboni Project Chemist CH2M HILL Establishes laboratory scope of work; ensures selected laboratory can meet project-
required analytical protocol; primary communications with laboratory and data validator;
performs data quality evaluation to determine availability of analytical data

Stephen Brand FTL CH2M HILL Supervises sampling and coordinates field activities; ensures onsite compliance with
work plan

Mark Orman Health and Safety Officer CH2M HILL Responsible for overall Navy CLEAN program health and safety performance; reviews
project-specific HASP; interacts with SSC to ensure project-specific safety of field
personnel

Stephen Brand SSC CH2M HILL Oversees and ensures safety of onsite personnel; responsible for use and completion of
all field work related H&S paperwork

Vickie Weber Environmental Systems Specialist CH2M HILL Manages sample tracking; coordinates assimilation of data from field collection through
analysis, validation, and upload to environmental database; performs data queries for
data evaluation and report writing

Bhavana Reddy Database Manager Critigen Uploads validated data to environmental database

Dr. Doug Weir

Quality Assurance Manager, primary office

Testamerica Laboratories

Responsible for laboratory QA program and review of QC data

Dave Wunderlich

Quality Assurance Manager, Seattle satellite
office

Testamerica Laboratories

Assist with laboratory QA program and review of QC data

Nasreen DeRubeis

Quality Assurance Manager, Pittsburgh
satellite office

Testamerica Laboratories

Assist with laboratory QA program and review of QC data
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SAP Worksheet #7 — Personnel Responsibilities Table (continued)
Name Title Orgar]i_za_tional Responsibilities
Affiliation
Nilo Ligi Project Manager, primary Point of Contact Testamerica Laboratories | Laboratory POC and overall manager for analytical work

Terri Torres

PM, Seattle satellite office

Testamerica Laboratories

Manager Seattle satellite office

Tara Martz

PM, Pittsburgh satellite office

Testamerica Laboratories

Manager Pittsburgh satellite office

Laura Maschoff

Project Manager and Data Validator

DataQual Environmental
Services

Responsible for validating analytical data in accordance with project-specific UFP-SAP

TBD

TBD

Investigation-derived
Waste (IDW)
Subcontractor

Responsible for transport and disposal of IDW deemed necessary for offsite disposal

1 Resumes are maintained by the individuals’ organizations and are available upon request; upon execution of the project, staff may be removed (if unnecessary to project execution) and

other staff may be added or substituted, as necessary and available.
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SAP Worksheet #8 — Special Personnel Training Requirements Table

Project Specialized Training Training Training Personnel/Groups Personnel Titles/ Location of Training
= - by Title or Description . o S Organizational o
unction Provider Date Receiving Training S Records/Certificates
of Course Affiliation
Field activities Hazwoper 40-hour Various qualified Training of CH2M HILL | All field personnel FTLs, field team CH2M HILL Human
Training, 8 hour training and subcontractors will members, and SSC Resources
refreshers, as organizations be verified as current (CH2M HILL personnel); Department for CH2M
applicable prior to starting field IDW subcontractor; and HILL personnel;
activities by SSC soil removal subcontractor
subcontractor organizations for field
subcontractors
Field activities CPR/First Aid Training Various qualified Training will be verified CH2M HILL SSC CH2M HILL SSC CH2M HILL Human
training as current prior to Resources
organizations starting field activities Department
Field activities SSC-hazardous waste Various qualified Training will be verified CH2M HILL SSC CH2M HILL SSC CH2M HILL Human
(SSC-HW) training training as current prior to Resources
organizations starting field activities Department
by SSC.
Field activities UXO Tech Il or better U.S. Department of | Training will be verified | Subcontracted UXO Subcontracted UXO Tech | Subcontractors
training Defense as current prior to Tech Il or better TBD records and CH2M
starting field activities HILL field safety files
by SSC.
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SAP Worksheet #9a — Project Scoping Session Participants Sheet

Project Name: Remedial Investigation Sampling, Eastern Conservation Area, Former VNTR

Projected Date(s) of Sampling: January 2011

Site Name: Eastern Conservation Area

PM: John Swenfurth

Site Location: Vieques, Puerto Rico

Dates of Session: January 26 through 28, 2010
Scoping Session Purpose: Sampling purpose, CSM, samples and analysis to be completed, and data use.

Name Title Affiliation Phone # E-mail Address Project Role
Kevin Cloe Vieques RPM Navy 757-322-4736 kevin.cloe@navy.mil Primary Navy POC
Chris Penny NAVFAC Atlantic Navy 757-322-4815 christopher.penny@navy.mil Navy Vieques Coordinator
Daniel Hood Vieques RPM Navy 757-322-4630 daniel.r.hood@navy.mil Navy POC for munitions related items
Pedro Ruiz Vieques Site Manager Navy 787-630-9881 pedroruizwork@gmail.com Navy site coordinator
Stacin Martin Senior Technical Advisor Navy 787-322-4780 Stacin.martin@navy.mil Navy additional POC for munitions
related items
Daniel Rodriguez Vieques RPM USEPA 787-741-5201 Rodriguez.daniel@epamail.gov | Primary USEPA POC
787-671-9879 (cell)
Michael Sivak Human Health Risk Assessment | USEPA 212-637-4310 Sivak.michael@epa.gov Technical input and review of human
Lead health risk evaluation
Diana Cultt Geology/Hydrogeology Lead USEPA 212-637-4311 Cutt.diana@epa.gov Technical input and review of
geology/hydrogeology
Mindy Pensak Ecological Risk Assessment USEPA 732-321-6705 Pensak.mindy@epa.gov Review of ecological risk assessments
Lead
Tom Hall MEC Support Contractor to EPA | TECHLAW Technical input and review of
munitions related items on behalf of
EPA
Wilmarie Rivera Vieques RPM PREQB 787-767-8181 x 6141 [ wilmarierivera@jca.gobierno.pr | Primary PREQB POC.
Jim Pastoric Technical Support Contractor to | UXO PRO Technical input and review of
PREQB, MEC munitions related items on behalf of
EQB
Katarina Rutkowski | Technical Support Contractor to | TRC 860-298-6202 krutkowski@trcsolutions.com Technical input and review of human

PREQB, Human Health Risk
Assessment Lead

health risk aspects on behalf of EQB;
Primary TRC POC
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SAP Worksheet #9a — Project Scoping Session Participants Sheet (continued)

VNTR

Project Name: Remedial Investigation Sampling, Eastern Conservation Area, Former

Projected Date(s) of Sampling: January 2011

Site Name: Eastern Conservation Area

PM: John Swenfurth

Site Location: Vieques, Puerto Rico

Dates of Session: January 26 through 28, 2010
Scoping Session Purpose: Sampling purpose, CSM, samples and analysis to be completed, and data use.

Name Title Affiliation Phone # E-mail Address Project Role
Phil Rury Technical Support Contractor to [ TRC 978-656-3590 PRury@trcsolutions.com Technical input and review of ecological risk
PREQB, Ecological Risk aspects on behalf of EQB
Assessment Lead
Diane Wehner Ecological Risk Assessor NOAA 732-872-3030 Diane.wehner@noaa.gov Technical input and draft document
review/No project-specific role.
Richard Henry Vieques RPM USFWS 732-906-6987 Richard_henry@fws.gov Primary USFWS POC/No project-specific
role
Tim Garretson Munitions Response Lead CH2M HILL 757-287-5222 timothy.garretson@ch2m.com Address munitions related items
John Tomik Activity Manager CH2M HILL 757-671-6259 john.tomik@ch2m.com Vieques Activity Manager
Brett Doerr Environmental Manager CH2M HILL 757-671-6219 brett.doerr@ch2m.com Navy contractor primary POC
John Swenfurth Project Manager CH2M HILL 813-281-7762 John.swenfurth@ch2m.com Navy contractor project manager
John Martin Ecological Risk Assessor CH2M HILL 352-384-7122 john.martin@ch2m.com Navy contractor lead ecological risk
assessor
Barrie Selcoe Human Health Risk Assessor CH2M HILL 281-721-8527 barrie.selcoe@ch2m.com Navy contractor lead human health risk
assessor
Felicia Arroyo Vieques Site Manager CH2M HILL 757-671-6205 felicia.arroyo@ch2m.com If on the island may help with logistics at site
Tim Flood Facilitator TME 727-867-2610 tflood@me.com Facilitator at meetings

Comments/Decisions: See meeting minutes from January 26,

Action Items: See below
Consensus Decisions: See below
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SAP Worksheet #9a — Project Scoping Session Sheet (continued)

Excerpt from the January 26 through 28, 2010 Environmental Restoration Program/ Munitions
Response Program Technical Subcommittee Meeting Minutes (Final)

Brett outlines the objectives of the scoping session to the team: All stakeholders are on board with
Why (why sampling), the CSM, the samples and analysis to be completed, and how the data will
be used.

ECA RI SAP Scoping Session

The Navy and CH2M HILL completed an internal scoping session and reviewed applicable
guidance (with internal experts) to pull together a “seed file” that will be useful in starting the
team conversations for the ECA RI SAP.

Brett Displays the ECA RI Scoping Key Elements seed file pulled together by the internal scoping
session for review and team discussion. Brett emphasizes that the document is merely to use as a
discussion guide for the team.

CSM
Brett explains the CSM while the team follows along with the figure in the support materials.

The ECA is not considered a “bombing range”, but some munitions were found in the ECA from
overshooting the LIA. Danny Rodriguez comments that in the early 1970s, the ECA was briefly
used as part of the LIA. Dan Hood comments that the ECA was briefly used as part of the LIA,
but, was cleaned up in the early 1970s.

Source

The source is MEC and the release mechanism is either detonation or surface MEC that has
deteriorated over time and released contents to the surface. Transport of contaminants is via
surface runoff and leaching to GW and migration to the ocean. The ECA has a temporal lagoon
and, therefore, does not likely receive groundwater discharge (at least not continually). Dan Hood
comments that the LiDar survey did not find evidence of burial or targets in the ECA.

Discussion: Phil Rury asks if the receptors are strictly terrestrial. Brett Doerr answers “yes, other
than the lagoon,” and Dan Hood mentions that the open ocean water is a different unit of
investigation.

[Brett] The ECA contains limestone and the bedrock is on the surface or within a few inches of the
surface over much of the area. The lagoon is a unique environment (e.g., significant evaporites
present), which may make it difficult to find a suitable environment for comparison (i.e.,
background sampling). The lagoon receives runoff and is dry part of the time.

Discussion: Katarina Rutkowski inquires about the lagoon. When it dries up, is the lagoon
completely dry, does any moisture remain? Dan Hood comments that it becomes completely dry
(i.e., can walk across it). John Martin adds that there are mangroves surrounding the edges of the
lagoon in some areas. John Martin explains that land crabs are a possible receptor and can burrow
to about 2 feet, which is why 2 feet in the vicinity of the lagoon is proposed for investigation. John
Martin indicates that “yes, the area is important to birds when flooded. Phil Rury inquires if the
evaporated dried up lagoon has a salt flat effect. Brett Doerr comments that yes, it is a salt flat
type of effect.
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SAP Worksheet #9a — Project Scoping Session Sheet (continued)

The team concurs that the sampling of the lagoon will be done when it is inundated so that
surface water and sediment can be collected.

Discussion: Diane Wehner stated that where it is evident that surface water is running off should
possibly consider targeting sampling. The Team clarified that the “offshore waters” will not be
sampled as part of the ECA RI and is a different unit, not part of the ECA UXO Site. Dan Hood
and John Tomik add that there is no evidence that the ECA was used for anything specific other
than for the short period of time during the 1970s as part of the LIA. Kevin Cloe included that
there was one point in the ECA that contained batteries from when batteries were changed out in
the light tower. Dan Hood clarified that the reef and cliffs do not allow for boat landing.

Discussion: Katarina Rutkowski - is there a potential for the presence of white phosphorous
(WP)? Tim Garretson explains that only one item containing WP (M 23) was encountered in the
LIA, which is used to ignite napalm. There were no projectiles with WP found in the ECA. John
Tomik indicates that all documentation shows that all the targets were in the LIA during the 60s
and 70s and that the ECA was not used as a target area.

Brett continues with the relevant physical characteristics from the ECA RI Scoping Key Elements
Dan Hood/Brett adds that the ECA is predominantly limestone with solution cavities in the rock.

Human Receptors (CSM)

[Brett] Trespassers are not likely in the ECA because of the difficulty of trespassers to get to the
ECA. A boat cannot readily land due to the reef, scarps, and cliffs, so a trespasser would likely
have to come through the LIA to get to ECA.

Danny Rodriguez explains that there is an opening to the ECA from the West side and poachers
can get in. Dan Hood indicates that due to the reef and currents, the chances of landing a boat are
slim Stacin Martin indicated that no land crab traps have been found in the ECA, but have been
found in the LIA. . Brett Doerr explains that the primary human receptors are FWS personnel and
the Coast Guard when inspecting and repairing the light tower. Rich Henry adds that the beaches
will be monitored by FWS for turtles and that internal areas of the ECA will be visited
infrequently (possibly for herpetology studies). Rich Henry indicates that the human receptors for
the ECA should strictly be law enforcement and natural resource activities (USFWS), not visitors.

The Team consensus on the trespassers is “Yes” that they will be considered an exposure
receptor, at least qualitatively.

Rich Henry indicates that USFWS is monitoring the beaches for sea turtle activity in order to
relocate if needed.

Dan Hood explains the light house does not house any facilities, is simply a light beacon on a
pole.

Brett summarizes the conceptual human receptors to the team. The team agrees that no decisions
on human receptors on the CSM will be made until after the site visit.

[Brett] Conceptually, ecological receptors would be land crabs around the lagoon and sea turtles
on the beaches. Based on that, it is proposed that 0 - 2 “will be sampled for “upland” terrestrial
receptors, but that the areas along the lagoon and beaches will be investigated to 2 feet (lagoon
area) and 3 feet (beach area), where possible.
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SAP Worksheet #9a — Project Scoping Session Sheet (continued)

Rich Henry indicates that nesting birds are probably not a receptor, but, birds that use the lagoon
and probe in the mud may need to be considered. Dan Hood explains that the physical
characteristics of the site will depend on how deep a sample can be collected. Rich Henry explains
that most of the area is exposed bedrock with a thin organic overlay. Diane Cutt and Mindy
Pensak inquire why sampling is from 0 - 2” when “standard” sampling for surface soil is deeper.
Brett responds that MIS sampling procedures are to sample to 2.”

Team Suggestions on the CSM
Michael Sivak - suggests adding ingestion of land crabs and sea turtle eggs to CSM

Diane Wehner - do not rule out aquatic receptors (fish could be a potential receptor)

Diana Cutt- consider groundwater seepage along the cliffs (nesting birds along the cliffs) if
present?

Proposed Sampling Protocol

[Brett] MIS for surface soil because is widely recognized as appropriate for characterizing ranges.
Data from discrete sampling locations are not as reproducible.

Discussion: Diane Wehner suggests that the team get the EPA training module on MIS. Diane
poses the question: If HHRA normally uses discrete sampling, does MIS provide a data set that
risk assessors can use? Brett explains that when considering the various types of sampling
approaches, the best option may still be MIS and not discrete sampling because of the release
mechanisms (not sure exactly the location where a release might have occurred). MIS is likely to
find the contamination and average concentrations are then used in the risk assessments. The key
is to define the decision appropriately. The combination of appropriate decision units and
sampling units (if smaller than the decision units) should provide the level of comfort that the
results can be used for characterization and for risk assessments. Diane asked that if the
explosives will be characterized with MIS, will the metals be as well. Brett indicates that the
conceptual model shows that the release mechanisms are the same, so, sampling can be the same
for metals. John Tomik adds that it is impossible to go back and identify discrete locations of
where munitions were detonated because only fragments remain. Although discrete locations of
some of the larger MEC items that were removed from the ECA were recorded, smaller items
were consolidated so specific locations are not available. Dan Hood adds that the GPS coordinates
of the items are not accurate enough (could be accurate to about 6 feet) to find the exact locations
for discrete sampling. Dan Hood indicates that Hawaii and Alaska have done MIS sampling and
it has progressed over the past 3 - 4 years and the Navy has internal guidance on the MIS
technique. Michael Sivak indicates that MIS has not been approved on any other site he is familiar
with, and does not have a lot of experience with the technique and agrees there is possibly value
with the technique, but, would need more information to accept it. Barrie Selcoe explains that
triplicates are collected at a rate of 10% and the standard deviation is calculated. Each decision
unit has 30 - 50 samples that are composited to make up one sample. Michael Sivak asks Barrie if
multiple composite samples are being collected for each exposure area. Barrie answers possibly, if
each exposure area (decision unit) contains multiple sampling units.
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SAP Worksheet #9a — Project Scoping Session Sheet (continued)

Katarina indicated that a study out of Arizona showed low recovery of explosives using the MIS
technique. Arizona DEQ was not certain of the cause, but suspected grinding of the sample.

It was concurred that the various agencies will upload available information regarding the use of
MIS to the Vieques website to help reach consensus on sampling approach.

Background Sampling Approach

Discussion: Brett explains that if the MIS approach is used, the existing background dataset is not
sufficient because those samples are discrete samples. Additionally, the ECA is a unique geology
and may not be present elsewhere on the island. For this reason, it is proposed that the
background dataset be collected in the ECA, in areas where there were no items found. Outlier
tests can be used to help minimize the likelihood of using any samples affected by past releases.
Danny Rodriguez suggests that Puerto Ferro may be similar to the ECA. Chris Penny adds that
we want to develop an approach that can be consistently applied to the other east Vieques areas
that will be investigated. Brett adds that site specific background would be an ideal situation. The
LIA and ECA are similar lithologically, so it is possible to use the same dataset for both of those
areas. Diana adds that there is always an unknown, and, if another similar area can be found, that
would be best. Brett agrees that the team should look to find other locations with similar geologic
settings like the ECA, noting that if it cannot be found, the team will have to determine how
metals can be considered. Katarina asks if we can look at relative ratios of certain metals from the
existing background dataset and then do the same on the dataset collected during the ECA RI (if
collected within the ECA) to support its use as background

Danny Rodriguez- reservations about using background within the ECA; it may be tough for
people to be convinced that it has not been impacted. Puerto Ferro has similar areas that should
be considered for background.

Mindy- marine sedimentary rock, how unique is that to the island? Bill Hannah explains that a
fault line runs across the area and limestone is predominant in the ECA and LIA, but not common
elsewhere.

Team suggests taking a closer look at the geology across Vieques to see if there are areas similar
to the ECA. Brett poses the question to the team: For the lagoon, how will we distinguish metals
concentrations attributable to releases from those attributable to background when the lagoon is
such a unique environment (temporal, evaporite), so we may not be able to find suitable
background sampling locations? Dan Hood adds that there are no other comparable lagoon
environments that can represent background. Danny Rodriguez suggests looking into salt flats at
Puerto Ferro. Brett asks the team: What is the alternative if we cannot find a suitable background
location? The question remained outstanding until we can do additional evaluation of potential
background areas.

Brett - We should keep in mind that while trying to convince the public that acceptable
background data were found in the ECA may be tough, it is better to have to do that than to use
an inappropriate background dataset.

John Martin asks if there are beach background data. Brett answers no; background MIS will need
to be performed on the beaches as well to get background.
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SAP Worksheet #9a — Project Scoping Session Sheet (continued)
Proposed Decision and Sampling Units

Brett reviews the decision and sampling units concept. Decision units defined based on exposure
scenarios, focusing on areas of suspected contamination (i.e., both high density of anomalies and
covering the range of munitions items that were found). The size of the decision units will vary by
human receptor and ecological receptor and will be some multiple of the 100 x 100 ft grids used
for the MEC removal. The sampling units may be the same as the decision units or smaller, if
more samples per decision unit are necessary.

Proposed Analytical Protocol

Based on contaminant sources, it is proposed that samples be analyzed for explosives by Method
8330B and 8332 (PETN and nitroglycerin) and metals.

There is a concern that the grinding process inherent to the MIS method can introduce metals into
the sample. It can also bias high the results due to changing the grain size.

Dan Hood notes that in EPA’s Method 8330B, the grinding is done to yield the most homogenous
sample and make the results statistically reproducible.

Action Items
CH2M HILL - add the battery pile location to the CSM for the ECA

CH2M HILL - provide MIS guidance to team (Alaska, Hawaii, others) by uploading to Vieques
website.

TEAM - after site visit, reconvene on conference call with other ideas for MIS approach and
background locations.

CH2M HILL - look back into the geology of the previous background samples to see if any of
these areas may be suitable for the ECA background. Also look into the geology of the LIA, SIA,
and EMA for future work.

CH2M HILL - look into the most prevalent metals contained within the munitions items found in
the ECA

TEAM - Conference call or meeting to get concurrence of sampling procedures (after site visit
and individual research)

Katarina - provide more information on MIS sampling conducted in Arizona by contacting
ADEQ.

CH2M HILL - provide US Army Corps MIS Guidance (2009) to team for review
USFWS - Determine if beaches are still viable turtle nesting habitats.

CH2M HILL - look along the cliffs to see if there are seeps present and provide observational and
technical information in SAP to justify how handled.

CH2M HILL - Create subdirectory on Vieques website to allow various agencies to upload MIS-
related guidance or studies

TEAM - Set up second scoping session.
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SAP Worksheet #9b — Project Scoping Session Participants Sheet

Project Name: Remedial Investigation Sampling, Eastern Conservation Area, Former VNTR

Projected Date(s) of Sampling: January 2011

Site Name: Eastern Conservation Area

PM: John Swenfurth

Site Location: Vieques, Puerto Rico

Dates of Session: February 11, 2010
Scoping Session Purpose: Reasonable Maximum Exposure (RME) Scenarios for Fish and Wildlife Service Workers.

PREQB, Human Health Risk
Assessment Lead

Name Title Affiliation Phone # E-mail Address Project Role

Richard Henry Vieques RPM USFWS 732-906-6987 Richard_henry@fws.gov Primary USFWS POC/No project-
specific role

Barrie Selcoe Human Health Risk Assessor CH2M HILL 281-721-8527 barrie.selcoe@ch2m.com Navy contractor lead human health risk
assessor

Michael Sivak Human Health Risk USEPA 212-637-4310 | Sivak.michael@epa.gov Technical input and review of human

Assessment Lead health risk evaluation
Katarina Rutkowski | Technical Support Contractor to | TRC 860-298-6202 | krutkowski@trcsolutions.com | Technical input and review of human

health risk aspects on behalf of EQB;
Primary TRC POC

Comments/Decisions: See below

Action Items: See below

Consensus Decisions: See below
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SAP Worksheet #9b — Project Scoping Session Participants Sheet (continued)

On February 11, 2010, a teleconference was held to discuss the draft memo sent by Richard Henry
on February 2, 2010 entitled “Draft Human Health Risk Assessment Scenarios and Exposure Model
Parameters for Fish and Wildlife Service Workers in the Eastern Conservation Area” (Appendix C).
Prior to the conference call, Richard indicated in the February 2, 2010 email to USEPA that the
memo summarized statements made by FWS during the site reconnaissance on January 27, 2010,
and was a starting point for HHRA discussions regarding the tasks and exposure parameters for
the HHRA. The memo presents what the FWS is required to do based on their mission in terms
of natural resource management and restoration, and activities and tasks may be added or
changed as additional data are gathered and funding is obtained.

The issues discussed and conclusions reached by all attendees are summarized below:
There are 5 general exposure areas for FWS workers:

Beaches (from the shoreline to 20 meters inland from the vegetation edge)

Highland (where evergreen scrub is present)

Lowland (where forest scrub is present, near the lagoon)

Lagoon (lagoon plus 10 meters inland)

Site-wide ECA (general exposure areas 1 through 4)
The specific activities performed within each exposure area can be grouped to address the RME
scenario for FWS workers in that exposure area.

Beaches - Current/future FWS workers perform sea turtle monitoring; appropriate RME
exposure factors for soil are:

exposure time (ET) = 6 hours/day

exposure frequency (EF) = 3 days/week

exposure duration (ED) = 10 months/year for 25 years
Highland - Future FWS workers will perform dry forest restoration
(surveying/monitoring/ planting); appropriate RME exposure factors for soil are:

ET =10 hours/day (surveying/monitoring) plus 10 hours/day (planting)
EF =5 days/week (surveying/monitoring) plus 5 days/week (planting)
ED = 2 weeks/year for 25 years (surveying/monitoring) plus 6 weeks/year for 5 years
(planting)
Lowland - Future FWS workers will perform forest restoration (surveying/monitoring/ planting);
appropriate RME exposure factors for soil are:

ET =8 hours/day (surveying/monitoring) plus 8 hours/day (planting)
EF = 3 days/week (surveying/monitoring) plus 3 days/week (planting)

ED =1 week/year for 25 years (surveying/monitoring) plus 3 weeks/year for 5 years (planting)

Lagoon - Current/future FWS workers perform migratory waterfowl surveying & monitoring;
appropriate RME exposure factors for soil, sediments, and surface water are:

ET =4 hours/day
EF = 3 days/week
ED = 4 months/year for 25 years
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SAP Worksheet #9b — Project Scoping Session Participants Sheet (continued)

Site-Wide ECA - Current/future FWS workers perform wildlife surveying & monitoring;
appropriate RME exposure factors for soil (site-wide) and sediment and surface water (in the
lagoon) are:

ET =10 hours/day
EF = 2 days/week
ED = 4 months/year for 25 years

Current/future FWS workers also perform law enforcement activities; however, the exposure
factors (ET, EF, ED) for law enforcement activities are minimal compared to the exposure factors
used for the FWS scenarios that will be quantified in the HHRA and therefore do not warrant
separate quantification.

A cumulative exposure scenario (summing general exposure areas 1 through 5) will be presented
in the HHRA to represent hypothetical FWS workers who may be involved in all activities. Prior
to adding the risk estimates for this hypothetical FWS worker group, the exposure time,
frequency, and duration for all activities combined should be checked to ensure that a typical
work schedule (e.g., approximately 250 days per year) is not exceeded.

Richard stated that FWS workers in all areas (general areas 1 through 5) are required to wear a
Health & Safety Level D work uniform; only the lower arms, hands, and face will be exposed;
these body parts should be addressed for dermal exposures in the HHRA.

FWS workers will use hip waders and/or kayaks to enter the lagoon; contact with surface water
and sediment can occur from touching the kayak bottom, oars, and wader boots.

An Executive Order designated the ECA as a Wilderness Area and as such, public access is barred
(and consequently, a recreational use scenario does not need to be evaluated); Richard will
provide a copy of the Executive Order.

The area near the Coast Guard light pole where the used batteries were disposed should be
addressed as a separate exposure area in the HHRA if data from that area indicate different
concentrations/ constituents from the remaining areas of the ECA.

Based on the conversations today, CH2M HILL will prepare draft RAGS D Tables 1 and 4 for
presentation at the technical subcommittee meeting on March 10and 11, 2010.
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SAP Worksheet #9¢c — Project Scoping Session Participants Sheet

Project Name: Remedial Investigation Sampling, Eastern Conservation Area, Former VNTR

Projected Date(s) of Sampling: January 2011

Site Name: Eastern Conservation Area

PM: John Swenfurth

Site Location: Vieques, Puerto Rico

Dates of Session: March 3, 2010

Scoping Session Purpose: Ecological Receptors Conference Call

Name Title Affiliation Phone # E-mail Address Project Role
Richard Henry Vieques RPM USFWS 732-906-6987 Richard_henry@fws.gov Primary USFWS POC, technical input and
draft document review
Phil Rury Technical Support TRC 978-656-3590 PRury@trcsolutions.com Technical input and review of ecological risk
Contractor to PREQB, aspects on behalf of EQB
Ecological Risk
Assessment Lead
Diane Wehner Ecological Risk Assessor [ NOAA 732-872-3030 Diane.wehner@noaa.gov Technical input and draft document review
John Martin Ecological Risk Assessor | CH2M HILL 352-384-7122 john.martin@ch2m.com Navy contractor lead ecological risk
assessor
Bill Kappleman Ecological Risk Assessor | CH2M HILL 703-376-5152 William.kappleman@ch2m.com | Navy contractor ecological risk assessor
Mindy Pensak Ecological Risk Assessor | USEPA EPA ecological risk assessor
Stan Powell Ecological Risk Assessor Technical support to USEPA on the
ecological risk assessment
Felix Lopez Site Manager USFWS Site manager for USFWS
Daniel Rodriguez Vieques RPM USEPA 787-741-5201 Rodriguez.daniel@epamail.gov | Primary USEPA POC

787-671-9879
(cell)

The scoping session included discussions of the potential ecological receptors and the “strawman” risk assessment information included in Appendix D. The draft “strawman” was
provided ahead of the meeting. Following the meeting the discussed changes were incorporated into the “strawman” and reviewed for approval at the March 10, 11 2010 meeting.
See March 10, 11 2010 meeting minutes for details.
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Project Name: Remedial Investigation Sampling, Eastern Conservation Area, Former VNTR

Projected Date(s) of Sampling: January 2011

Site Name: Eastern Conservation Area

PM: John Swenfurth

Site Location: Vieques, Puerto Rico

Dates of Session: March 10, 11, 2010
Scoping Session Purpose: Concurrence on sampling purpose, CSM, samples and analysis to be completed, and data use.

Name Dates Title Affiliation Phone # E-mail Address Project Role

Kevin Cloe 3-10&11 | Vieques RPM Navy 757-322-4736 Kevin.cloe@navy.mil Primary Navy POC

Daniel Hood 3-10&11 | Vieques RPM Navy 757-322-4630 daniel.r.nood@navy.mil Navy POC for munitions
related items

Stacin Martin 3-10&11 | Senior Technical Advisor Navy 787-322-4780 Stacin.martin@navy.mil Navy additional POC for
munitions related items

Daniel Rodriguez | 3-10&11 | Vieques RPM USEPA 787-741-5201 Rodriguez.daniel@epamail.gov | Primary USEPA POC

787-671-9879 (cell)

Michael Sivak 3-10&11 | Human Health Risk Assessment Lead USEPA 212-637-4310 Sivak.michael@epa.gov Technical input and
review of human health
risk evaluation

Wilmarie Rivera 3-10&11 | Vieques RPM PREQB 787-767-8181 x 6141 | wilmarierivera@jca.gobierno.pr | Primary PREQB POC.

Katarina Rutkowski | 3-10 Technical Support Contractor to PREQB, | TRC 860-298-6202 krutkowski@trcsolutions.com | Technical input and

Human Health Risk Assessment Lead review of human health
risk aspects on behalf of
EQB; Primary TRC POC
Phil Rury 3-11 Technical Support Contractor to PREQB, [ TRC 978-656-3590 PRury@trcsolutions.com Technical input and
Ecological Risk Assessment Lead review of ecological risk
aspects on behalf of
EQB

Diane Wehner 3-10&11 | Ecological Risk Assessor NOAA 732-872-3030 Diane.wehner@noaa.gov Technical input and draft
document review/No
project-specific role.
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Project Name: Remedial Investigation Sampling, Eastern Conservation Area, Former VNTR

Projected Date(s) of Sampling: November 2010

Site Name: Eastern Conservation Area

PM: John Swenfurth

Site Location: Vieques, Puerto Rico

Dates of Session: March 10, 11, 2010
Scoping Session Purpose: Concurrence on sampling purpose, CSM, samples and analysis to be completed, and data use.

Name Date Title Affiliation Phone # E-mail Address Project Role

Richard Henry 3-10&11 | Vieques RPM USFWS 732-906-6987 | Richard_henry@fws.gov Prlimary USFWS POC/No project-specific
role

Brett Doerr 3-10&11 | Environmental Manager CH2M HILL | 757-671-6219 brett.doerr@ch2m.com Scope development and technical review.
Primary CH2M HILL POC.

Bill Hannah 3-10&11 | Project Manager CH2M HILL | 757-671-6277 | bill.hannah@ch2m.com Project Management

John Martin 3-10&11 | Ecological Risk Assessor CH2M HILL | 352-384-7122 [john.martin@ch2m.com Technical input and review.

Barrie Selcoe 3-10&11 | Human Health Risk Assessor CH2M HILL | 281-721-8527 barrie.selcoe@ch2m.com | Technical input and review.

Stan Powell 3-10&11 [ Ecological Risk Assessor Technical input and support to USEPA on
the ecological risk assessment

Sergio Lopez 3-10&11 | EPA Quality Assurance USEPA USEPA QA review

Mindy Pensak 3-10&11 | EPA Ecological Risk Assessor | USEPA USEPA ecological risk assessment

Comments/Decisions:.

Action ltems: See below.

Consensus Decisions: See below.
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Excerpt from the March 10-11, 2010 Environmental Restoration Program/ Munitions Response
Program Technical Subcommittee Meeting Minutes (DRAFT)

ECA RI Sampling Approach - Scoping Session

Brett Doerr reviews the agenda, discusses the objectives of the scoping session, and walks the team
through the updated seed file.

Conceptual Site Model Elements

The team briefly revisited the CSM elements. Brett added the list of explosive constituents
analyzed using EPA Method 8330B. A list of potential munitions constituents associated with the
items found at the site was passed around.

Sample Media

The team had discussions on characterizing groundwater at the site. Michael Sivak had a
discussion with Diana regarding groundwater at the site and the potential for seepage through the
cliffs, and whether it was necessary to characterize groundwater in the lowland area. Brett
responded that LUCs will be in place for the site because of the potential presence of munitions,
which means this site cannot get a no further action with unrestricted use designation. Further, no
industrial or residential use of the ECA will be allowed because of legislation (the Congressional
Order designating the ECA as a Wilderness Area), and groundwater can only discharge to the
ocean or potentially the lagoon. Therefore, no additional institutional control is needed to restrict
its use. Michael added the site will require a Five Year Review because it will not get a no further
action with unrestricted use designation. He also questioned whether there is an ARAR for
groundwater that requires it to be characterized. He noted that it is not the typical case to require
institutional controls without having characterized the affected media. Katarina Rutkowski asked
if a phased approach could be used, and evaluate groundwater if we find contamination in soil.
Brett responded that this scenario was brainstormed (including surface water/sediment), but
would like the team to continue to consider the unique circumstances that exist and will continue to
exist at the ECA. Michael said that he needs to discuss with the EPA attorney (Jim Doyle) for
Vieques regarding the groundwater designation at the ECA. Michael indicated that it is EPA’s
preference to sample all media in most cases, and the SAP should provide rationale for why
groundwater is not being sampled in this round. Brett indicated that we will look at soil data,
weathering, and degradation issues for the detected constituents, and a decision tree will be
included in the SAP indicating the path to characterizing or not characterizing groundwater. Brett
also stated that the cliffs are limestone, and there is Karst terrain; during the ECA site visit, the cliff
faces were observed in several areas and no evidence of seeps was observed. Wilmarie Rivera said
that she will need site data to receive buy-off from her superiors to not characterize groundwater.

Consensus - Proceed with preparation of the SAP and do not include groundwater as a medium to
be characterized (at least in the initial phase of study). The rationale for when/why groundwater
will or will not be characterized will be included.

Sampling Method

Brett asked the regulators if they had looked into multi-incremental sampling (MIS) and come to
consensus on its applicability. Michael responded that he, Doug Maddox (EPA Federal Facilities
Restoration and Reuse Office [FFRO]), Mary Cook (FFRO), and Dina Crumbling (EPA Office of
Solid Waste and Emergency Response) had a conference call and discussed MIS in detail, and they
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learned that MIS is typically used for analysis of explosives only, and not for other constituents.
Michael added that they know of another sampling approach that could help discrete samples for
the other parameters (i.e., metals) may be considered in addition to the MIS for explosives. Michael
stated that he couldn’t find any other sampling options besides discrete and MIS. Michael
indicated that a phased approach to sampling could be conducted: first sampling using MIS for
explosives, and then discrete sampling targeting areas for metals if explosives MIS data indicate the
need. Rich Henry stated that from his understanding of the guidance documents, MIS could be
used for the analysis of metals, and the samples do not need to be ground. He added that the
samples could be split for explosives (grinding) and metals (no grinding). If the samples for metals
are ground, since the soil sample is ground to a fine-grain, the metals results will provide a more
conservative concentration. Katarina followed up with Alaska and Arizona project managers that
had implemented MIS. She said that for the project where grinding contaminated the sample with
metals (discussed in the January 26, 2010 meeting in San Juan), the lab (TestAmerica) had left the
stainless steel grinder operational over the weekend (i.e., longer than appropriate) and chromium
had been introduced into the sample. Two other options were discussed: (1) Grinding all samples
and excluding those metals from the analysis that could be introduced by the grinder and (2)
Grinding all samples, but using a non-metallic grinder, if available. Michael will have follow-up
discussions within EPA and provide feedback to the team.

Decision Units

Brett presented a plot size conceptual sampling approach map for the ECA. Five decision units
were selected based on receptor type and land cover: upland, lowland, lagoon, lagoon fringe, and
beach. Within each decision unit, sampling units were selected based on receptor exposure area,
and type and number of MEC items encountered. The team had further discussions on the
rationale for selection of the decision units and sampling units, and on how the sampling unit data
would be used in the risk assessment evaluation.

Rich stated that the approach presented is a really good starting point on the development of the
sampling approach at the site. Danny Rodriguez asked whether the items found were low order,
high order, cracked, etc., and if these details were recorded in the database. Stacin answered that
only some of this information was included. He also added that the munitions items found were
older munitions (pre-1970s), since the site was avoided when it was established as a conservation
area. Dan Hood indicated that the lagoon may have historically been used for bomb consolidation.
Danny asked about what we would do for the areas that were not covered as part of the ECA
removal action. Stacin added that there is only one small area (<1 acre) to the southeast of the turtle
nesting area and access to this area is difficult because of the steep cliff in the area. Danny added
that it was most likely covered by the aerial magnetometer survey. Dan Hood responded that the
aerial magnetometer survey fly-over only evaluates target areas and high density areas, and cannot
identify individual items smaller than a drum.

Rich asked for an inventory of items found in each sampling unit to justify why the sampling unit
was picked. Rich stated that solely scrap metal locations should not be selected as sampling units.
After the team reviewed the sampling approach map, they noted that the map included munitions,
munitions-related scrap, and non-munitions-related scrap and that the sampling units were based
on the number and location of all three. It was concurred that the map should be reproduced to
exclude the non-munitions-related scrap and the sampling units redrawn based solely on
munitions items and munitions-related scrap. It was further noted that the sampling units will not
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include the roads, and that a discrete sample will be collected at the “lighthouse” battery disposal

area instead of MIS due to its small size (less than 5 square feet). The draft sampling units will be

re-evaluated to consider spatial distribution, high density munitions items, the range of munitions
items, and munitions-related scrap. It was further determined that the sampling units do not need
to be made up of four contiguous grid cells.

The team then discussed the number of soil sample increments that would need to be collected per
sampling unit. Michael added that 100 increments are currently being collected at an industrial site
in Region 4 (Florida site). Barrie Selcoe asked what size the decision unit for that site was, and
Michael said he did not know. Rich added that a range of 30 to 100 increments are mentioned in
the Army Corps of Engineers (ACOE) guidance, and that a higher number is selected for highly
variable decision units. If there is no knowledge of the variability, 30 to 100 is a good range for
energetics. Rich stated that he expects a high degree of variability. Michael added that he would be
comfortable if we collected the number of increments near the higher end of that range, such as 70-
75 increments, but agreed that we should calculate the target number of increments using the
equation in the ACOE guidance (which is dependent on the size of the core sampler and mass
needed by the lab). Rich added that since we do not know the chemical variability at the site, he
would be comfortable near the higher end of the range as well.

Stacin added that collecting a smaller plug sample (1 cm in diameter) would facilitate collecting
more increments. The group discussed that a certain sample mass is needed to pass through a 2
mm size (#10 sieve); Brett stated that the sieving and drying would be performed by the lab. Dan
indicated that sticks/rocks/grass from each increment would be included in the sample. Katarina
asked if we could identify areas where the sample core method would and would not work. Brett
indicated that the field staff will perform a test-run of the proposed sampling methods while the
SAP is being prepared so that a feasible sampling approach(es) can be included in the SAP. Rich
answered that the key for this sampling approach is to be consistent on the sampling method, but
either a trowel or a sample corer can be used. Rich added that the sample mass has to be sufficient
to meet the analytical requirements (e.g., 500 grams is 170 increments).

Consensus - The team agreed to attempt to follow the prescriptive approach provided in the ACOE
guidance to calculate the appropriate number of increments required.

Action Item - CH2M HILL will attempt to collect core samples during the SAP development to
confirm that the core sampling method will work at the site.

The team then went into detailed discussions on the number of QA /QC samples required. Barrie
mentioned that the guidance documents say that at least one sampling unit needs to have a
triplicate. Sergio Lopez responded that 5 to 10% QA /QC would be required for each decision unit.
The team then had detailed discussions on how to analyze replicate results and what to do with the
calculation of the standard deviation. Brett added that the target data validation 30% standard
deviation may not be applicable in areas with really low concentrations, and as a group we should
accept that 30% is not a pass/fail criterion due to the analytical/natural variability, especially at
low concentrations. For example, 1 ppm vs 2 ppm can be a 100% difference, but the concentrations
are for all intents and purposes the same.

Consensus - Triplicate samples will be collected at a 10% frequency per decision unit. Replicate
samples will only be used to evaluate the analytical variability within one sampling unit for QC
purposes (not to calculate an upper confidence limit [UCL] on the mean concentration). The
maximum concentration of the three samples will be used to represent the analytical results from
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that sampling unit. ProUCL software will be used to calculate the 95% UCL on the mean for MIS
results in each decision unit, even when there are only 2 sampling units in the decision unit.

The team then had discussions on background samples. Background soil samples will be collected
using MIS in the same lithologic unit as that in the ECA that was sampled during the East Vieques
background study. If ECA samples are ground for metals analysis, background samples will need to
be ground too.

Brett proposed that since we do not have a background comparison for the lagoon, the team should
consider not analyzing for metals at the lagoon. An alternative could be conducting biological
community sampling to determine if a natural community exists in this lagoon, considering its
unique characteristics of frequent drying and high salt content. We could also consider just looking
for explosives initially and then base any future sample analysis on the explosive results. Michael
suggested we consider the feasibility of analyzing samples for metals and looking at a ratio
comparison. The team then had further discussions on how the metals data could be evaluated.
NOAA/EPA/EQB would prefer to analyze the lagoon for metals. Brett continued to point out that if
we cannot as a team come up with a certain ability to distinguish metals concentrations present as a
result of contamination from metals concentrations present from natural conditions, we should not be
analyzing the samples for metals.

Human Health Receptors and Exposure Pathways

Barrie led the discussion and presented the RAGs Tables 1 and 4. Michael indicated that our
discussion of the 0-2 inch surface soil being representative of 0-1 foot is a site-specific application
since subsurface soil is not present everywhere and activities at depth occur at a low frequency for
Fish and Wildlife Service (FWS) workers, and would need to be re-evaluated for other sites such as
the LIA. The team then walked through the receptor scenarios/exposure frequency for each decision
unit. Table 1 presented the exposure pathways and Table 4 presented the exposure frequency, etc.
for each receptor as discussed during the human health risk assessment conference calls.

Consensus - All soil profiles for the highland area will be characterized by the 0-2 inch surface soil
MIS samples. Clarification will also be added to describe that this is a site-specific decision.

The team then discussed subsurface soil samples at the lagoon fringe and beach area. Katarina asked
if we are collecting deeper surface soil samples within the lagoon fringe for the land crab, then why
are we not collecting deeper surface soil samples in the lowland area for human receptors. Dan
responded that the surface soil sample results would be the worst-case scenario. The team then had
further discussions on the lowland area.

Consensus - The team decided that only surface soil MIS samples would be collected in the lowland
area. The MIS results from each sampling unit will be compared to adjusted Regional Screening
Levels (RSLs). The team will regroup to discuss results of the individual sampling unit comparisons,
how data should be grouped, and the appropriate path forward.

Consensus -RAGS Table 1 will be modified to indicate that a qualitative analysis will be included for
the trespasser scenario instead of indicating “none” and to add references to the specific worker types
identified in Rich’s exposure memorandum (dated February 4, 2010). Barrie will schedule a
conference call with Michael and Katarina approximately 2 weeks after they have reviewed the
revised RAGS D Tables 1 and 4.

For the battery disposal area, the team discussed comparing the data to adjusted RSLs and based on
the results, possibly removing the soil rather than completing a full risk assessment.
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Kevin Cloe asked the team if we have evaluated too many FWS worker exposure scenarios for the
site. Katarina and Michael responded that if detailed exposure information is available, then you
use this information in a HHRA; therefore, there are not too many.

ECA RI Sampling Approach - Scoping Session
Ecological Receptors and Exposure Pathways

John Martin led the discussion and presented the target wildlife receptors to be evaluated in the
ERA, as previously discussed with the eco risk team during two conference calls. Two endangered
species were identified as potentially occurring at the site (brown pelican and roseate tern). John
discussed the general terrestrial habitat conditions, and summarized the terrestrial wildlife target
receptors as follows:

Fruit bat - terrestrial mammalian herbivore

Velvet free-tailed bat - terrestrial mammalian invertivore
Norway rat -- terrestrial mammalian omnivore

Indian mongoose -- terrestrial mammalian omnivore
Common ground dove - terrestrial avian herbivore
Pearly-eyed thrasher - terrestrial avian omnivore

Cave swallow - terrestrial avian insectivore

Red-tailed hawk - terrestrial avian carnivore.

Mindy Pensak added that the fruit bat was not identified at the site from the previous assessments,
but will be evaluated as a conservative measure. The team had further discussions on evaluation of
ecological risk nuisance and invasive species (i.e., mongoose and Norway rat).

Consensus - The Norway rat and Indian mongoose will be evaluated in the ecological risk
assessment (ERA) not for intrinsic risk, but for the risk to higher order predators that may feed on
these two species since they are a part of the food chain and can be eaten by other animals (i.e., red-
tailed hawk). The team will make a risk management decision for these species should potential
risk be identified in the ERA.

The team had discussions that the lagoon historically has not been connected to the ocean since at
least 1937 (based on aerial photos). John added that the vegetation line within the lagoon has been
retreating at the site, even before the Navy was involved at the site. He believes that this is related
to the increasingly hypersaline condition of the lagoon. Dan stated that the lagoon dries up each
year, that no fish were seen in the craters of the lagoon this year (the craters are the last areas of the
lagoon to dry), and that you can see an encrusting layer of salt across the lagoon when it dries. This
is why the lagoon is such a unique environment and finding suitable background may not be
possible.

The team discussed the potential aquatic receptors at the site. John identified the aquatic target
receptors as follows:

e Fishing bat - terrestrial mammalian piscivore

e Velvet free-tailed bat - terrestrial mammalian invertivore
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e Cave swallow - terrestrial avian insectivore

e Green heron - aquatic avian invertivore/ piscivore

e Spotted sandpiper - aquatic avian invertivore

e  White-cheeked pintail - protected aquatic avian herbivore

Michael stated that a qualitative evaluation of land crab ingestion at the site should be added to
RAGS D Table 1, and the percent of a person’s diet due to the inaccessibility of the site should be
indicated.

The ERA will evaluate the upland and lowland sampling units combined together for the terrestrial
receptors. At the beach, two MIS sampling units and two discrete samples from 18 to 24 inches will
be collected. The discrete samples will be placed at historical turtle nest sites (not active nests),
using existing location records. The team discussed how the data would be evaluated.

Consensus - The MIS and discrete samples collected at the beach generally will be evaluated as
separate exposure media for turtles in the ERA. The MIS and discrete samples will be merged and
evaluated together for land crabs only. Every other ecological receptor will be evaluated using MIS
data. The two MIS and two discrete samples collected from the beach will be merged together for
the HHRA and an EPC will be calculated using ProUCL.

The southern shoreline of the site will not be evaluated as a turtle nesting area, unless otherwise
verified by a site visit by USFWS. Rich stated that the high energy environment there is not very
conducive for turtle nesting and that even if turtles nest in the southern beach area, FWS workers
would not go there due to accessibility issues (i.e., inaccessible from land or sea).
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Introduction

This worksheet provides a summary of site background and key elements of the conceptual site
model (CSM), followed by a narrative description of the problems to be addressed during the
proposed RI sampling activities.

Site Background

The former VNTR consists of approximately 14,600 acres and is divided operationally into four
Munitions Response Areas (MRAs) that from west to east comprise: the 11,000-acre Eastern
Maneuver Area (EMA); the 2,500-acre Surface Impact Area (SIA); the 900-acre Live Impact Area
(LIA); and the 133-acre ECA (Figure 2). The former VNTR was transferred from the Navy to the
Department of Interior (DOI) in 2003 to be managed by USFWS as part of the National Wildlife
Refuge System. The ECA is managed as a wilderness area and public access is restricted. While all
military activities have ceased at the former VNTR, the Navy retains responsibility for any MEC
and/or environmental contaminant concerns attributable to past Navy activities that may exist.

The ECA was established as a conservation area and not used as an operational area for munitions.
However, the site is located immediately adjacent to the LIA, where naval gunfire and air to
ground (ATG)bombing took place. Due to the close proximity to the LIA, potential misfires likely
resulted in the MEC that was identified at the ECA.

Investigation History

In 2005, the VNTR was placed on the National Priorities List (NPL) and response activities are
conducted under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA). The NPL requires all subsequent environmental restoration activities for Navy
Installation Restoration (IR) sites on Vieques to be conducted under CERCLA unless and until
removed from CERCLA authority.

An Interim TCRA and ERA/SI conducted at the ECA identified over 1,400 MEC items within the
ECA, as show in Figure 3 (CH2M HILL, 2009 and 2010). The Interim TCRA was conducted from
June 2005 to February 2009 and included the removal of surface MEC from 125 acres of the ECA.
Areas inundated with water (some portions of the lagoon) and steep slope areas were not cleared.

Subsurface munitions may still remain at the site. Details on the MEC removal procedures are
included in the Interim TCRA (CH2M HILL, 2010).

The removal of subsurface MEC at the beaches and roads is currently planned as part of a non-
TCRA. Results of the Interim TCRA and ERA/SI will be included in the RI Report to characterize
the nature and extent of MEC and to assess the explosives safety hazard associated with the
munitions.

No environmental investigations have been conducted at the ECA.

Release History

MEC items identified within the ECA are likely a result of misfires of the targets in the LIA.
Munitions items found at the site from highest to lowest quantity include:
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e 1,087 projectiles/ mortars
e 130 rockets/guided missiles
e 45 MEC components
e 23 bombs
e 17 flares-pyrotechnics
e 6 submunitions

Potential chemical constituents associated with these items are summarized in Table 1. The density
of munitions items recovered was greater in the western half of the site (approximately 16 items per
acre) and decreased to the east (approximately 4.5 items per acre) (Figure 3). Craters were
identified along the western boundary and within the lagoon (CH2M HILL, 2009) (Figure 3).

Intact and detonated MEC items and munitions debris and the historical detonations had the
potential to release chemical contaminants to the environmental media. In addition, disposed
batteries from the operation of a “light post” located on the eastern end of the site may be a small,
isolated source of contamination (approximately 10-foot-diameter disposal area).

Potential contaminants of interest from the munitions items identified comprise explosives and
inorganic constituents. White phosphorous is not considered a constituent of interest at the ECA.
Only 1 item out of over 1,400 items within the ECA contained white phosphorous (an MK 23

igniter).
Conceptual Site Model

Figure 4 presents the generalized conceptual site model of the ECA.

Physical Characteristics

The ECA is characterized as a forested area along the west and northwest portions to rough terrain
of limestone and dolomite exposed at the ground surface with low-growing, dense vegetation in
the eastern portion. The topography ranges from 0 ft msl at Bahia Playa Blanca to above 60 ft msl
on the eastern and southwestern portions of the site. Large cliff faces separate the ocean from the
land, except at Playa Blanca (Figure 5).

A 9-acre lagoon partially surrounded by a narrow fringe of mangroves is also present in the
northwestern portion of the ECA. The lagoon is not tidally influenced and the temporal presence of
surface water is believed to be the result of precipitation. During dry periods, the lagoon has been
observed to dewater, with salts appearing on the lagoon flat. The lagoon has been isolated from the
adjacent Bahia Playa Blanca by a stretch of forested upland since 1937, based on historic aerial
photographs.

The soil overburden is expected to be thin (non-existent where the bedrock outcrops), fine-grained,
and to have a high clay content from the weathering of the bedrock. In the topographically
elevated areas, limestone and dolomite bedrock are exposed at the ground surface. In the western
portion, shallow weathering and beach deposits overly the limestone and dolomite bedrock.

Percolating rainwater infiltrates downwards within the Karst terrain and fractures of the limestone
and dolomite. Limestone typically does not have impermeable surfaces to cause perched
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groundwater conditions, especially under Karst conditions. Groundwater within the ECA likely
occurs within the limestone and dolomite bedrock and the water table is likely encountered near
sea level and tidally influenced. Groundwater seeps were not observed along the cliff faces, which
is consistent with what would be expected in a Karst terrain. Groundwater discharge is to the
ocean and is not believed to perennially discharge to the lagoon since the lagoon is periodically dry.
The general groundwater geochemistry is likely brackish to saline and hard.

Potential Contaminant Sources and Transport Pathways

Contaminated surface soils may be transported by surface runoff (overland flow) in the direction of
the sloping ground surface. In the western portion of the site, the ground surface generally slopes
from the LIA to the ECA and towards the lagoon and Playa Blanca. In the eastern portion of the
ECA, the ground surface primarily slopes to the west.

Contaminants at the ground surface may migrate downward through the unsaturated zone by
leaching from infiltration. Contaminants could then migrate within groundwater and discharge to
the ocean.

Other potential migration pathways at the ECA include wind dispersion, storm surges, tides, and
waves. Contaminated surface soils may be transported by wind erosion; however, the vegetation
onsite limits transport. Storm surges, tides, and waves could potentially erode and transport
impacted soils along the beach.

Future Land Use

The former VNTR was transferred to the DOI in 2003 to be managed by USFWS as part of the
National Wildlife Refuge System, pursuant to Section 1049 of the National Defense Authorization
Act for Fiscal Year 2002 (Public Law 107-107). A provision of this law states that the ECA must be
managed as a wilderness area and public access is restricted (Public Laws 106-398 and 107-107).
Therefore, no lawful public access is allowed on the ECA and groundwater cannot be developed for
use.

A Comprehensive Conservation Plan (CCP) for the Vieques National Wildlife Refuge was
completed by USFWS, which outlines the land use plan for managing the former VNTR as a
wildlife refuge (DOI, 2007). Roads within the ECA will be maintained to provide USFWS access to
natural resource areas, such as the turtle nesting area along the Bahia Playa Blanca beach, and to
access the navigational “light post” at the eastern end of the ECA for maintenance.

Receptors

Potential receptors at the site include both human and ecological.

Human Health

If contamination attributable to past Navy activities is identified, a baseline human health risk
assessment (HHRA) will be conducted on the data collected to evaluate potential harm to human
health. The HHRA will evaluate potential current and future health risks from exposure to
environmental media under actual or probable land use scenarios.

Potential human health exposure pathways and frequencies are summarized in more detail in the
USEPA Risk Assessment Guidance for Superfund (RAGS) D Tables 1 and 4, included in Appendix
C. Potential exposure pathways will be quantified for current and future USFWS workers (RAGS D
Table 1). There are five general exposure pathways for USFWS workers that comprise:
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e Beach - Ingestion, dermal contact, and inhalation of soil during sea turtle monitoring and
conservation activities. The beach includes the potential turtle nesting areas from the beach
vegetation line to 60 feet inland.

e Upland - Ingestion, dermal contact, and inhalation of soil while conducting restoration,
surveillance, and monitoring of the upland evergreen scrub.

e Lowland - Ingestion, dermal contact, and inhalation of soil while conducting restoration,
surveillance, and monitoring of the lowland forest scrub.

e Lagoon - Ingestion, dermal contact, and inhalation of soil, ingestion and dermal contact of
sediment, and dermal contact of surface water, while conducting surveillance and monitoring
of migratory water fowl. The area includes the lagoon and 30 feet inland from the lagoon.

e Site-wide - Ingestion, dermal contact, and inhalation of soil, ingestion and dermal contact of
lagoon sediment, and dermal contact of lagoon surface water, while conducting wildlife
surveillance and monitoring.

A cumulative exposure scenario will also be presented in the HHRA to represent hypothetical
USFWS workers who may be involved in all activities.

Qualitative evaluations will be conducted for the USFWS workers conducting law enforcement
activities, US Coast Guard workers maintaining the "light post," and for hypothetical public
trespassers. The USFWS law enforcement workers and US Coast Guard workers have minimal
exposures due to the short term duration of the activities. Public trespassers are unlikely to access
the ECA due to the inaccessible nature of the site; access by sea is unlikely due to the presence of
coral barriers and steep cliffs, and access by land is unlikely because the trespassers would have to
cross through the LIA.

It is important to note that if, prior to or during conduct of the HHRA, data gaps are identified that
warrant additional sampling, the additional sampling may be proposed/conducted prior to
completing the HHRA and preparing the RI Report. The additional sampling would be conducted
in accordance with this SAP or an addendum to this SAP should alternate sampling
methodologies/ protocols be proposed.

Ecological

If contamination attributable to past Navy activities is identified, a screening ecological risk
assessment (SERA), including Steps 1 and 2 of the ecological risk assessment (ERA) process, and the
first step (Step 3A) of a baseline ecological risk assessment (BERA) will be conducted for the ECA.
The ERA will evaluate the potential adverse effects to the environment do to any contamination
identified at the ECA. Detailed discussions of the potential ecological exposure pathways and
terrestrial/aquatic receptors at the ECA are summarized in the strawman ecological risk assessment
information included in Appendix D.

Exposure media for ecological receptors within the ECA include the following:

e Surface soil - 0 to 2 inches across the evergreen scrub (upland area) and forest scrub (lowland
area) habitats
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e Deeper surface soil - 2.5-inches to 2 feet within the lagoon fringe (lagoon boundary to 30 feet
inland), where habitat is suitable for land crabs around the perimeter of the lagoon; 18 to 24
inches in turtle nesting beaches (vegetation line to 60 feet inland)

e Surface water - in the lagoon
e Surface sediment - 0 to 6 inches in the lagoon

Potentially complete exposure pathways exist for terrestrial receptors exposed to surface soil and
deeper surface soil, and aquatic receptors exposed to surface water and sediment in the lagoon.
The receptors include:

e Terrestrial - plants, soil invertebrates, birds, mammals, and reptiles exposed to surface soil; land
crabs within the lagoon fringe exposed to deeper surface soil (0 to 2 feet); sea turtles eggs within
the beach exposed to deeper surface soil (18 to 24 inches)

e Agquatic - fish, benthic invertebrates (including crabs), aquatic plants, birds, and mammals
exposed to surface water and sediment in the lagoon

It is important to note that if, prior to or during conduct of the ERA, data gaps are identified that
warrant additional sampling, the additional sampling may be proposed/conducted prior to
completing the ERA and preparing the RI Report. The additional sampling would be conducted in
accordance with this SAP or an addendum to this SAP should alternate sampling
methodologies/protocols be proposed.

General Problems to Address

Details on the sampling approach, design, and rationale on incremental sampling and discrete
sampling at the ECA are detailed in Worksheet #17.

The ERP Technical Subcommittee met in January and March 2010 to scope and agree upon the
rationale, sampling approach, and analysis for the ECA RI. The objectives of the Rl are to
sufficiently characterize the nature and extent of potential contamination in the ECA environmental
media and, if present, to assess the potential risks posed by this contamination to human health and
the environment. This information will be used to determine whether additional investigation,
remedial /removal action, or control mechanisms are warranted.

Characterizing potential contamination within soil at the ECA is challenging due to the large size of
the site (approximately 200 acres), the random distribution of MEC and related scrap, and the large
number of discrete analyses that would be required (if that approach was taken). However, various
studies have shown that concentrations of energetic residues at military ranges measured using an
incremental sampling approach were statistically more representative relative to traditional
sampling and analytical protocols (USACE, 2009). Levels of statistical confidence and decision
uncertainty can be obtained using fewer incremental samples than multiple discrete analyses.
Incremental sampling reduces the impacts of soil heterogeneity on laboratory analytical results by
providing an average concentration over an exposure area rather than at a discrete point (i.e.,
reduces field sampling and laboratory processing errors), and has a higher likelihood of detecting
contamination than discrete sampling if the location of contamination is unknown. Quality
Assurance/Quality Control (QA/QC) field triplicate samples are also planned for this investigation
to confirm the representativeness of the analytical results. The greater of field triplicate samples
will be used to represent the sampling unit.
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SAP Worksheet #10 — Problem Definition (continued)

Incremental sampling provides a single result (per chemical) for a decision unit or from one or
more sampling units within that decision unit. A decision unit and associated sampling units are
generally selected based on the exposure domain for human or ecological exposure, by an area
influenced by a specific activity, and/or by an area influenced by a single event. Decision unit and
sampling unit size and shape are controlled by the environmental concerns posed by the
contaminants present and the intended use of the site.

A background data set for soil on Eastern Vieques was documented in the report titled East Vieques
Background Soil, Inorganics Investigation Report (CH2M HILL, 2007). However, the background data
set for soil was collected using discrete sampling techniques. As part of the ECA RI, ten surface soil
samples will be collected in background areas within the same lithologic unit as the ECA using
incremental sampling techniques for inorganic constituent comparison to the surface soil samples
collected using incremental sampling techniques at the ECA. Deeper surface soil samples collected
using discrete sampling techniques at the ECA will be compared to the historic East Vieques
background data set.

The primary goal of the RI at the ECA is to determine the nature and extent of contamination
associated with CERCLA-related release(s) attributable to past Navy activities. The ability to
distinguish constituents and constituent concentrations attributable to past Navy activities from
those attributable to other sources, such as background, is essential to achieving this objective,
especially when constituent concentrations pose potentially unacceptable risk. For constituents with
significant non-CERCLA-related sources, such as inorganic constituents, establishing a
representative background dataset is the surest means of making this important distinction.

The ECA lagoon is unique among lagoons on Vieques in that it is evaporative in nature, is a
depositional environment for surrounding eroded sediments, and is influenced by sea spray.
During dry conditions, evaporate-rich sediments (salt flats) are observed at the surface of the
lagoon. Therefore, even in the absence of inorganics contamination, naturally occurring inorganics
will accumulate in the lagoon as they are concentrated in the surface salts during successive
evaporative periods. There is no other known lagoon of this nature on Vieques, other than possibly
one within the LIA, which would not provide a suitable background dataset due the potential for it
to have been impacted by past Navy activities.

In the absence of a representative background dataset, other lines of evidence may be used to help
determine if inorganics concentrations observed in the lagoon are attributable to past Navy
activities. For example, if surface water or sediment samples collected from the ECA lagoon are
found to have inorganics concentrations above screening levels, a “weight of evidence” evaluation
may be conducted that could include, but not necessarily be limited to, the following;:

¢ Inorganics concentrations in ECA lagoon sediment relative to inorganics concentrations in
the east Vieques background soil dataset for the same lithology encountered in the ECA

¢ Inorganics concentrations in ECA lagoon sediment relative to inorganics concentrations in
soil samples collected from the perimeter of the lagoon

e Inorganics concentrations in ECA lagoon sediment relative to inorganics concentrations in
ECA lagoon surface water

e Distribution (uniformity) of inorganics concentrations detected across the ECA lagoon
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SAP Worksheet #10 — Problem Definition (continued)

e Ratio/fingerprint of inorganics concentrations in the ECA lagoon relative to the
ratio/fingerprint of inorganics concentrations expected in munitions identified in the ECA

e Ratio of inorganics concentrations in ECA lagoon sediment relative to the ratio of inorganics
concentrations in ECA soil samples

It is important to note that while the lines of evidence listed above may help distinguish inorganics
concentrations attributable to past Navy activities from those attributable to background, it is not a
certainty. For example, if the inorganics concentrations observed in ECA lagoon sediment are
within the range of inorganics concentrations observed in the east Vieques background soil dataset,
then it can be assumed that the lagoon inorganics concentrations are attributable to background.
However, exceedance of the east Vieques background soil concentrations would not necessarily
indicate the inorganics concentrations are a result of contamination. The levels may be elevated
simply as a result of being concentrated due to successive evaporation, as noted previously.
Therefore, if the weight of evidence evaluation is inconclusive, it will not be concluded that the
inorganics concentrations are present as a result of past Navy activities. In this case, further
evaluation or an alternative approach for considering the lagoon may be proposed.

Results of this investigation will be presented in a RI Report. The report will include evaluations of
the physical characteristics, nature and extent of contamination, fate and transport of contaminants,
human health and ecological risk assessments (if contamination is identified), and path forward for
the ECA.

Environmental Questions to be Answered by the RI

To achieve the objectives stated above, the following environmental questions will be answered via
implementation of this SAP:

1. What is the nature and extent of contamination at the ECA?

Details of the sampling design and rationale is presented in Worksheet #17. Delineation of
the extent of contamination will be answered by collecting environmental media (soil,
surface water, and sediment) samples concurred upon by the Vieques ERP Technical
Subcommittee during the scoping sessions. Sampling locations were selected to provide
sufficient spatial coverage across the site, to characterize potential contamination in areas
with the highest frequency of munitions items, and to account for the different munitions
types identified at the site. Due to the type of potential contaminant sources and release
mechanisms at the site, potential contamination is likely to occur primarily within the
surface soil, sediment, and/or surface water. The surface soil interval is identified in the
conceptual model as 0-2.5 inches throughout the site except under the following
circumstances:

e The beach Decision Unit, where the highly mobile sands that form the beach and turtle
nesting habits warrant the beach to be characterized by two separate zones: a 0-2.5-inch
zone to be sampled by incremental sampling methods, and an 18-24-inch zone to be
discretely sampled.
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SAP Worksheet #10 — Problem Definition (continued)

e The Lagoon Fringe Decision Unit, where the potential for land crab habitat warrant
the lagoon fringe to be characterized by two separate zones: a 0-2.5-inch zone to be
sampled by incremental sampling methods, and a 2.5-24-inch zone to be discretely
sampled.

e The battery disposal area, where Vieques soil sampling protocol requires sampling
surface soil under a former potential surface source at a depth of 0-12-inches below
ground surface.

However, to provide another line of evidence to determine if site contamination is
potentially impacting groundwater in the ECA, up to 15 subsurface soil samples will be
collected, 3 from within each sampling unit within the lowland decision unit.
Subsurface soil sample collection will be attempted in the 2-foot interval above
groundwater or bedrock surface, whichever is shallower. If insufficient soil exists to
collect a 2 foot sample below the surface soil sample depth, the sample will be shortened
accordingly. Subsurface soil samples will only be collected if there is greater than 6-
inches of soil below the surface soil sampling depth and above the water table or
bedrock, whichever is shallower. Up to three attempts will be made to collect each
subsurface soil sample at each sampling unit in the lowland decision unit, for a total of
up to 15 samples, not including QC. Details on why groundwater is not evaluated are
discussed in Worksheet #17.

2. What are the ecological communities present at the ECA?

Terrestrial species (flora and fauna), threatened and endangered species, and critical habitat
surveys at the ECA were previously evaluated, as documented in the report titled Live Impact Area
Biological Assessment — Amendment 1 by Geo-Marine Inc. (Geo-Marine, 2007). No protected plant or
animal species were identified. A qualitative survey of the aquatic communities (fish,
invertebrates, plants) within the isolated lagoon will be conducted as part of this sampling event to
support the characterization of aquatic receptors and potential exposure routes..

3. What are the potential human health and ecological risks posed by contamination
attributable to the ECA?

Results from the RI will be evaluated in the human health and ecological risk assessments.

4. Based on the data collected during the RI (including supplemental sampling if additional
data needs are identified), what is the appropriate path forward for the ECA?

The results of the HHRA and ERA will be used, in conjunction with risk management
considerations (e.g., land uses, control mechanisms, remedy feasibility), to determine: (1) if
additional data are warranted to make site-specific determinations, or (2) if remedy/removal
actions are warranted, or (3) if no further action (beyond the source removal that has already taken
place) other than land use controls is warranted.
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SAP Worksheet #11 — Project Quality Objectives/Systematic Planning Process
Statements

1. Who will use the data and what will the data be used for?

The Navy, USEPA, EQB, and USFWS will use the data collected during the RI at the ECA to
assess the nature and extent of contamination, evaluate if there are potential risks to human
health and the environment, and determine if further action is warranted for the site.

2. What are the Project Action Limits (PALs)?

The PALs are defined in the Master Standard Operating Procedures, Protocols, and Plans
(CH2M HILL, 2009) and are listed, by constituent group and medium, in Worksheet #15. In
general, the PALs are:

— Vieques human health screening values for soil, sediment, and surface water are the current
(as of the time the HHRA is being conducted) Regional Screening Levels (RSLs) (adjusted
for a hazard quotient [HQ] of 0.1 for non-carcinogens) provided by USEPA.

— Vieques ecological screening values for soil, sediment, and surface water are derived from
multiple sources, which are listed in the Vieques Master Ecological Risk Assessment
Protocol (CH2M HILL, 2010).

— Vieques soil-to-groundwater leaching screening values provided by USEPA.

— Vieques discrete surface soil inorganics screening values are the East Vieques background
soil inorganics upper tolerance limits (UTLs) (CH2M HILL, 2007). Surface soil inorganics
collected using incremental sampling at the site will be compared to background
incremental samples collected as part of the RI.

— Where a specific PAL deviates from the above, it is footnoted in the applicable Worksheet
#15 table.

— Results for screening data (i.e., general chemistry parameters such as total organic carbon
[TOC], pH, etc.) collected to support the interpretation of ecological risk results will not be
compared to strictly-defined PALs, but will be evaluated qualitatively. These parameters are
identified in Worksheet #15. If there are any indicator limits, these are identified in
Worksheet 15 as Project Indicator Limits (PILs).

In addition to listing the particular analytes, PALs, and quantitation limits (QLs), Worksheets
#15 identify where QLs are higher than PALs. Even though QLs may be higher than certain
PALs, method detection limits (MDLs) may be closer to or lower than PALs. Theoretically, the
laboratory instrument could detect a constituent down to its MDL at concentrations that would
then be reported as estimated. The majority of the constituents have MDLs below the PALS.
The explosive constituents tetryl and nitrobenzene for the surface soil, subsurface soil, and
sediment samples, and 2-NT, 3-NT, and nitroglycerin for the surface water samples have PALs
below QLs, but MDLs below the PALs. Therefore, these constituents could be detected at the
PALs and reported as estimated and therefore will not adversely impact the risk assessments.
Additionally, the human health PAL is the adjusted RSL for tap water, which is a conservative
(and unrealistic) screening criterion for the saline conditions of the surface water at the lagoon.
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SAP Worksheet #11 — Project Quality Objectives/Systematic Planning Process

Statements (continued)

3. What types of data are needed (matrix, target analytes, analytical groups, field screening, on-
site analytical or off-site laboratory techniques, sampling techniques)?

Soil, sediment, and surface water samples will be submitted to an offsite laboratory for
analysis (TestAmerica Laboratories of Sacramento, California)

Chemicals of interest consist of explosives constituents (USEPA Method 8330B list and
perchlorate) and inorganic constituents, as shown in Worksheet #15

Surface soil incremental background samples will be collected for inorganic constituents
A qualitative survey of terrestrial and aquatic communities occurring at the ECA

Worksheets #10, #15, and #18 define the matrices, analytical groups, and, where applicable,
specific target analytes for the ECA

How “good” do the data need to be in order to support the environmental decision?

The data will be of the quantity and quality necessary to provide technically sound and
defensible assessments of the site conditions and potential risks at the ECA. Laboratory
methods will meet CERCLA, USEPA Region 2, and Navy guidance and the data will be
validated by a third-party validator using national functional guidance, methodology, and
laboratory Standard Operating Procedures (SOPs) as described in Worksheet #36

The laboratory will follow the Measurement Performance Criteria (MPC) in Worksheet #12
for field QC samples and Worksheet #28 for laboratory QC samples. These MPC are
consistent with the DoD Quality Systems Manual (QSM) as applicable and laboratory in-
house limits where the QSM does not apply.

5. How much data should be collected (number of samples for each analytical group, matrix,
and concentration)?

Worksheet #18 contains the number of samples per matrix per analytical group for the ECA.
Worksheets #15 contain the particular analytes, PALs, and quantitation limits (QLs).
Worksheet #17 provides the rationale for the particular sampling at each area.

27 surface soil incremental samples, 8 deeper surface soil discrete samples, 5 surface water,
and 15 sediment samples will be collected at the site (Figure 6) and analyzed for explosives,
perchlorate, inorganic constituents, and general chemistry parameters. Fifteen subsurface
soil discrete samples will be collected and analyzed for explosives, perchlorate, and
inorganic constituents.

10 surface soil incremental samples will be collected as background samples within
limestone and dolomite soils (Figure 7) and analyzed for inorganic constituents

Field measurements of the surface water salinity, conductivity, dissolved oxygen (DO), pH,
oxidation-reduction potential (ORP), temperature, and turbidity will be made.

e  Where, when, and how should the data be collected / generated?

Samples will be collected during one field mobilization planned to occur in winter
2010/2011.

Data will be collected and generated in accordance with the procedures outlined in the UFP-
SAP. Specifically, see the SOPs in Appendix A for more details.
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SAP Worksheet #11 — Project Quality Objectives/Systematic Planning Process

Statements (continued)

e  Who will collect and generate the data? How will the data be reported?

CH2M HILL field staff will collect the samples.

Laboratory analysis will be performed by TestAmerica Laboratories of Sacramento,
California.

e How will the data be archived?

The data will be archived in accordance to procedures dictated in the Navy CLEAN
program/contract. At the end of the project, archived data will be returned to the Navy.

e List the PQOs in the form of if /then gualitative and quantitative statements

The general objectives of the decision analysis process are:

To assess the nature and extent of contamination and potential environmental and human
health risks associated with exposure to environmental media.

To determine the appropriate path forward for the site and determine if additional actions
are warranted to mitigate unacceptable risks.

The associated PQO/ decision statements were developed in lieu of a decision tree and include the
following:

The shallow surface soil data collected will be compared to the adjusted RSLs and the ERP
Technical Subcommittee will reconvene to discuss the results of the individual sampling
unit comparisons, how the data should be grouped, and the appropriate path forward to
evaluate potential risks to human health and ecological terrestrial receptors exposed to
surface soil.

If the human health and ecological risk assessments determine that no potentially
unacceptable risks occur at the ECA, no further investigation or action related to the
environmental media will be necessary. If the risk assessments determine that potential
risks remain, the ERP Technical Subcommittee will reconvene to discuss an appropriate
path forward for the site.

The soil sample collected from the battery disposal area will be compared to the adjusted
RSLs and the East Vieques background data. If the soil concentrations associated with the
former batteries exceed the RSLs and background, the soil in that area will be removed
rather than evaluating in a quantitative risk assessment. If the soil concentrations are below
the RSLs and background, no further action is required for the battery disposal area.

Sediment and surface water data will be evaluated in accordance with the Vieques Master
Human Health and Ecological Risk Assessment Protocols, unless deviations are warranted,
in which case they will be presented in the respective pre-interim and/or interim
deliverables.

If the environmental conditions do not allow for the incremental sampling device to collect samples
(i.e., bedrock depth shallower than 2.5-inches), a stainless steel spoon may be used.
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SAP Worksheet #12-1 — Measurement Performance Criteria Table
Matrix: Incremental Sample for Surface Soil
Analytical Group: METAL
Concentration Level: Medium (SW-846 6010B) and Low (SW-846-6020 and 7196A)
Measurement Performance Criteria Table — Field QC Samples
QC Sample2 Analytical Frequency Data Quality Measurement Performance QC Sample
Group1 Indicators Criteria Assesses Error for
(DQIs) Sampling (S),
Analytical (A) or
both (S&A)

Metals (SW-846 6010B); Arsenic, Selenium, and Thallium (SW-846 6020); and Hexavalent Chrom

ium (SW-846 7196A)

: - o o
Field Triplicates METAL One per 10 field Precision /oRSD <30% S&A
samples (advisory)
One per day Bias / Contamination | Same as method blank. S
Equipment Rinseate Blank | METAL Refer to Worksheet 28-1.
Temperature Blank METAL One per cooler Accuracy / . 2-6°C S
Representativeness

1

2 MS/MSD is described on Worksheet 28.

If information varies within an analytical group, separate by individual analyte.
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SAP Worksheet #12-1a — Measurement Performance Criteria Table

Matrix: Discrete Sample for Surface Soil, Subsurface Soil, or Sediment

Analytical Group: METAL

Concentration Level: Medium (SW-846 6010B) and Low (SW-846-6020 and 7196A)

Measurement Performance Criteria Table — Field QC Samples

QC Sample2 Analytical Frequency Data Quality Measurement QC Sample
Groupl Indicators Performance Assesses Error for
(DQIs) Criteria Sampling (S),
Analytical (A) or
both (S&A)
Metals (SW-846 6010B); Arsenic, Selenium, and Thallium (SW-846 6020); and Hexavalent Chromium (SW-846 7196A)
. . o <200
Field Duplicate METAL One per 10 field Precision %RPD <30% S&A
samples
One per day Bias / Contamination | Same as method | S
Equipment Rinseate Blank | METAL blank. Refer to
Worksheet 28-1.
Temperature Blank METAL One per cooler Accuracy / . 2-6°C S
Representativeness

If information varies within an analytical group, separate by individual analyte.

2 MS/MSD is described on Worksheet 28.
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SAP Worksheet #12-2 — Measurement Performance Criteria Table

Matrix: Incremental Sample for Surface Soil

Analytical Group: EXPLO

Concentration Level: Low (SW-846 8330B, 6850)

Measurement Performance Criteria Table — Field QC Samples

QC Sample2 Analytical Frequency Data Quality Measurement QC Sample
Groupl Indicators Performance Assesses Error for
(DQIs) Criteria Sampling (S),
Analytical (A) or
both (S&A)
Explosives (SW-846 8330B) and Perchlorate (SW-846 6850)
i . o <200
Field Triplicates EXPLO One per 10 field Precision /oRSD <30% S&A
samples (advisory)
One per day Bias / Contamination | Same as method | S
Equipment Rinseate Blank | EXPLO blank. Refer to
Worksheet 28-2.
Temperature Blank EXPLO One per cooler Accuracy / _ 2-6°C S
Representativeness

! If information varies within an analytical group, separate by individual analyte.

2 MS/MSD is described on Worksheet 28.
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SAP Worksheet #12-2a — Measurement Performance Criteria Table

Matrix: Discrete Surface Soil, Subsurface Soil, or Sediment

Analytical Group: EXPLO

Concentration Level: Low (SW-846 8330B, 6850)

Measurement Performance Criteria Table — Field QC Samples

QC Sample2 Analytical Frequency Data Quality Measurement QC Sample
Group1 Indicators Performance Assesses Error for
(DQIs) Criteria Sampling (S),
Analytical (A) or
both (S&A)
Explosives (SW-846 8330B) and Perchlorate (SW-846 6850)
. . o <200
Field Duplicate EXPLO One per 10 field Precision %RPD <30% S&A
samples
One per day Bias / Contamination | Same as method | S
Equipment Rinseate Blank | EXPLO blank. Refer to
Worksheet 28-2.
Temperature Blank EXPLO One per cooler Accuracy / . 2-6°C S
Representativeness

1

2
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SAP Worksheet #12-3 — Measurement Performance Criteria Table

Matrix: Incremental Sample for Surface Soil

Analytical Group: WCHEM

Concentration Level: N/A (SW-846 9045C)

Measurement Performance Criteria Table — Field QC Samples

QC sample Analytical Frequency Data Quality Measurement QC Sample
Groupl Indicators Performance Assesses Error for
(DQIs) Criteria Sampling (S),
Analytical (A) or
both (S&A)
pH (SW-846 9045C)
Temperature Blank WCHEM One per cooler Accuracy / 2-6°C
Representativeness

1

If information varies within an analytical group, separate by individual analyte.
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SAP Worksheet #12-3a — Measurement Performance Criteria Table

Matrix: Discrete Surface Soil or Sediment?

Analytical Group: WCHEM

Concentration Level: N/A (SW-846 9045C) and Low (Lloyd Kahn)

Measurement Performance Criteria Table — Field QC Samples
QC Sample Analytical Frequency Data Quality Indicators Measurement QC Sample
Groupl (DQIs) Performance Assesses Error for
Criteria Sampling (S),
Analytical (A) or
both (S&A)
pH (SW-846 9045C) and Total Organic Carbon (TOC) (Lloyd Kahn)
Temperature Blank WCHEM One per cooler Accuracy / Representativeness 2-6°C S

1

2
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If information varies within an analytical group, separate by individual analyte.

TOC will not be analyzed in the discrete surface soil sample collected at the former battery storage area..




EASTERN CONSERVATION AREA SAP
JANUARY 2011
PAGE 57

SAP Worksheet #12-4 — Measurement Performance Criteria Table

Matrix: Sediment

Analytical Group: GRAINSIZE

Concentration Level: N/A (ASTM D422)

Measurement Performance Criteria Table — Field QC Samples

QC Sample

Analytical Group*

Frequency

Data Quality Indicators

(DQIs)

Measurement
Performance
Criteria

QC Sample
Assesses Error for
Sampling (S),
Analytical (A) or
both (S&A)

N/A: Field QC samples are not planned for grain size (sieve) analysis.

1

If information varies within an analytical group, separate by individual analyte.
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SAP Worksheet #12-5 — Measurement Performance Criteria Table

Matrix: Aqueous (blanks associated with soil samples only)

Analytical Group: METAL

Concentration Level: Medium (SW-846 6010B) and Low (SW-846-6020 and 7196A)

Measurement Performance Criteria Table — Field QC Samples

QC Sample Analytical Frequency Data Quality Measurement QC Sample
Group1 Indicators Performance Assesses Error for
(DQIs) Criteria Sampling (S),
Analytical (A) or
both (S&A)
Metals (SW-846 6010B); Arsenic, Selenium, and Thallium (SW-846 6020); and Hexavalent Chromium (SW-846 7196A)
One per cooler Accuracy / 2-6°C S
Temperature Blank METAL Representativeness

1
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SAP Worksheet #12-5a — Measurement Performance Criteria Table

Matrix: Surface Water and Aqueous (blanks associated with surface water samples only)

Analytical Group: METAL and FMETAL

Concentration Level: Medium (SW-846 6010B) and Low (SW-846-6020 and 7196A)

Measurement Performance Criteria Table — Field QC Samples

QC Sample2 Analytical Frequency Data Quality Measurement QC Sample

Group1 Indicators Performance Assesses Error for
(DQIs) Criteria Sampling (S),
Analytical (A) or

both (S&A)

Metals (SW-846 6010B and 6020) and Hexavalent Chromium (SW-846 7196A)
One per 10 field Precision %RPD <20%

Field Duplicate METAL, FMETAL

samples

Equipment Rinseate Blank | METAL, FMETAL

One per day

Bias / Contamination

Same as method
blank. Refer to
Worksheet 28-5.

Temperature Blank METAL, FMETAL

One per cooler

Accuracy /
Representativeness

2-6°C

1

2 MS/MSD is described on Worksheet 28.

If information varies within an analytical group, separate by individual analyte.
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SAP Worksheet #12-6 — Measurement Performance Criteria Table

Matrix: Aqueous (blanks only)

Analytical Group: EXPLO

Concentration Level: Low (SW-846 8330B, 6850)

Measurement Performance Criteria Table — Field QC Samples

QC Sample Analytical Frequency Data Quality Measurement QC Sample
Group1 Indicators Performance Assesses Error for
(DQIs) Criteria Sampling (S),
Analytical (A) or
both (S&A)

Explosives (SW-846 8330B) and Perchlorate (SW-846 6850)

One per cooler Accuracy / 2-6°C S

Temperature Blank EXPLO .
Representativeness

! If information varies within an analytical group, separate by individual analyte.
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SAP Worksheet #12-6a — Measurement Performance Criteria Table

Matrix: Surface Water

Analytical Group: EXPLO

Concentration Level: Low (SW-846 8330B, 6850)

Measurement Performance Criteria Table — Field QC Samples
QC Sample2 Analytical Frequency Data Quality Measurement QC Sample
Group1 Indicators Performance Assesses Error for
(DQIs) Criteria Sampling (S),
Analytical (A) or
both (S&A)
Explosives (SW-846 8330B) and Perchlorate (SW-846 6850)
. . o <900
Field Duplicate EXPLO One per 10 field Precision %RPD <20% S&A
samples
One per day Bias / Contamination | Same as method | S
Equipment Rinseate Blank | EXPLO blank. Refer to
Worksheet 28-6.
Temperature Blank EXPLO One per cooler Accuracy / . 2-6°C S
Representativeness

! If information varies within an analytical group, separate by individual analyte.

2 MS/MSD is described on Worksheet 28.
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SAP Worksheet #13 — Secondary Data Criteria and Limitations Table

The table below provides general information on how secondary data will be used in meeting the current project objectives and the limitations

on their use in developing the SAP. Secondary data criteria and limitations tables are presented for each site where historical analytical data
exist (applicable to the scope of work covered by this SAP), specifically to address the use and limitations of the historical analytical data.

Secondary Data

Data Source

(Originating Organization,
Report Title, and Date)

Data Generator(s) (Data
Types, Data Generation/
Collection Dates)

How Data Will Be Used

Limitations on Data Use

ECA

MEC, MD item locations

Time Critical Removal Action
Interim Action-After Action Report,
Surface Munitions and Explosives
of Concern at Munitions
Response Area- Live Impact Area,
and Eastern Conservation Area,
Former Vieques Naval Training
Range (VNTR) Vieques, Puerto
Rico

MEC and MD items located
and disposed of during
surface clearance of ECA.

Locations, varieties, and
concentrations of MEC/MD
items have been used to
locate systematic
incremental sampling.

Locations of items limited to the
accuracy of the PDA used to collect
the data. In some cases MD scrap
was relocated to a central position on
each site prior to marking the
location.
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SAP Worksheet #14 — Summary of Project Tasks for ECA

The Master Standard Operating Procedures, Protocols, and Plans (MSOPPPs) (CH2M HILL, 2010) in
conjunction with the Random Incremental Sampling SOP A-7 (Appendix A) address the protocols
and standard operating procedures (SOPs) to be used for the RI. The proposed field activities for
the ECA are discussed below. The technical approach and sample design for the proposed field
activities are discussed in Worksheet #17. SOP A-7 has been incorporated into the MSOPPPs.

Mobilization

Prior to mobilization, NAVFAC Atlantic, USEPA, PREQB, and USFWS will be notified to allow for
appropriate oversight and coordination.

As part of the field mobilization, CH2M HILL will procure the following subcontractors to support
investigation activities:

e Analytical laboratory

e Data validation

e Investigation-derived waste (IDW) disposal contractor
e UXO avoidance support

Mobilization for the field effort includes procurement of necessary field equipment and initial
transport to the site. Equipment and supplies will be brought to the site when the CH2M HILL field
team mobilizes for field activities.

UXO Avoidance

A UXO avoidance subcontractor will be present at all times during field activities. Any anomaly
detected will be avoided with an exclusion zone of a distance specified by the UXO safety officer,
but not less than 2 feet in diameter. Very detailed UXO avoidance will be conducted in the areas
where submunitions were identified and removed (i.e., beach). UXO avoidance will be followed in
accordance with the Vieques Master Environmental Health & Safety Plan (CH2MHILL, 2010c).

Sample Location Mark-out

The sampling unit boundaries will be established with survey tape and pin flags or stakes at each
corner using Global Positioning System (GPS) coordinates. Each sampling unit area and discrete
sampling point will be walked by UXO avoidance subcontractors prior to staking and sampling for
UXO avoidance.

Soil Sampling

Incremental Sample Collection

Each sampling unit will be sampled for the specified analytes in accordance with the sampling
decision in Worksheet #17 and following the incremental sampling SOP (Appendix A). The
sampling device used to collect the subsample soil plugs will be the MIST™ 02 or equivalent
(Appendix A), using the 0.5-inch diameter 2.5-inch (nominal 2-inch) core bit. Samples will be
collected to approximately 2.5-inches or to refusal if bedrock/sample tool refusal is shallower than
2.5-inches. If the environmental conditions do not allow for the incremental sampling device to
collect samples (i.e., bedrock depth shallower than 2.5-inches), a stainless steel spoon may be used.
Due to the quantity of soil needed for analysis (1,000 grams) and sampling device size, each
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SAP Worksheet #14 — Summary of Project Tasks for ECA (continued)

sampling unit will have a target of 100 subsample soil plugs collected in approximately even
distribution over the entire sampling unit area. Some vegetation clearing may be required to
approximately evenly distribute subsample locations. More subsamples may be required if the soil
layer is particularly thin, or poor recovery is obtained from the subsample coring device, so that the
target 1,000-gram sample mass is achieved..

Background incremental samples will be collected in the general area of the former discrete samples
taken during the East Vieques Background Soil Inorganics Investigation in the Ti geologic terrane
(Figure 7). Samples will be collected following the incremental sampling SOP. Within the ECA and
background areas, locations will be inspected by the UXO subcontractor prior to sampling for
incidental metal scrap, and sampling units will be relocated away from any metal found.

Discrete Soil Sample Collection

Discrete samples from the beach (18 to 24 inches), lagoon fringe (2.5 to 24 inches) upland area (0 to
12 inches at the battery disposal area), and lowland subsurface soil samples (up to a 2 foot interval,
excluding the surface soil sampling interval, either the 2 foot interval above the water table or
bedrock, whichever is shallower), will be collected with a hand auger, direct push probe or similar
sampling devices in accordance with the Master Protocols (detailed in Worksheet #17).

Surface Water and Sediment Sampling

Surface water sampling will follow Vieques Master Protocols SOP G-1 (Surface Water Sampling) to
the extent practicable (based on quantity and depth of water present). Surface water samples will
be collected prior to sediment samples. Sediment will be sampled following Vieques Master
Protocols SOP G-2 (Sediment Sampling). Depending on the depth of the water, sediments will
either be sampled from a canoe or from waders. For UXO safety purposes, the preferred method of
sampling is from a canoe. Waders will only be used if the sampler sinks into the sediment less than
the safe resolution depth of UXO avoidance Schonstadts. Detailed UXO avoidance will be
conducted prior to sampling.

Field surface water quality parameters to be measured and logged in the field comprise
temperature, pH, DO, ORP, conductivity, salinity, and turbidity.

Sample Analysis

Incremental samples will not be homogenized or ground in the field, but will be sent to the
laboratory in appropriate sample containers for explosives, inorganic constituents, and pH. The
laboratory will sieve the samples to remove debris and in the process homogenize the sample. A
subsample will be collected in the laboratory from the main sample to analyze for inorganics and
ground with a non-metallic device (i.e., ceramic) by hand. Another subsample will be collected
from the main sample for pH (general chemistry parameter). Following removal of the inorganics
and general chemistry sample fractions, the main sample will be ground and further homogenized
for analysis for explosives. Details of the laboratory analysis are included in Worksheet #28 and
Appendix B.

The laboratory will maintain, test, inspect, and calibrate analytical instruments (Worksheets #24
and #25). The laboratory will analyze soil, sediment and surface water samples for various groups
of parameters as shown on Worksheets # 15 and #18.
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SAP Worksheet #14 — Summary of Project Tasks for ECA (continued)
Equipment Decontamination

Equipment decontamination will follow the Master Protocols SOP E-1.

Investigation-Derived Waste Management

IDW will be managed and disposed of in accordance with the Master Protocols. Liquid and solid
IDW will be sampled for TCLP and RCI to determine the disposal options. The disposal
subcontractor will determine the necessary parameters.

Shipments

All offsite analytical samples will be delivered to the laboratory by FedEx. All samples will be
shipped in accordance with the Master SOP H-9 “Packaging and Shipping Procedures for Low-
Concentration Samples.”

Quality Control

All quality control samples are listed on Worksheet #20. In reference to the field tasks, field work
will be overseen by a field team leader, or his delegate, who is responsible for the quality control of
the sampling and make sure the proper SOPs are followed for each task.

Data Management

The Project EIS, Vickie Weber, is responsible for data tracking and storage. In addition a third
party data validator will receive all analytical data from the laboratory and the data will be
validated prior to its use by the Navy. All validated analytical data will be loaded into the NIRIS
database.

Procedures for Recording and Correcting Data
Field data will be recorded in field logbooks.

Project Assessment/ Audit: Worksheets #31 and #32

Data Validation: Worksheets #35 and #36

Data Usability Assessment: Worksheet #37.
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SAP Worksheet #15-1 — Reference Limits and Evaluation Table

Matrix: SMI, SS, SB, and SD
Analytical Group: METAL

LCS, MS, and MSD

. RS.LS . Ecological Marine Project Laboratory-specific %R and %RPD
Analyte CAS Analysis Indus.trlal Soil Soil ESVs Sediment Q_uqntltatlolg Limits®
Number Method Adjusted (ma/kg) ESVs Limit Goal™ oLs MDLs

mag/k mg/k mg/k

(mg/kg) (mg/kg) (mg/kg) (makkg) | (mgkg) |Gt | UCL | RPD
Aluminum 7429-90-5 6010B 99000 NC 18000 9000 20 5.6 80 120 20
Antimony 7440-36-0 6010B 41 78 2 2 3 0.94 80 120 20
Arsenic 7440-38-2 6020 1.6 18 8.2 0.8 0.5 0.15 80 120 20
Barium 7440-39-3 6010B 19000 330 48 24 2 0.4 80 120 20
Beryllium 7440-41-7 6010B 200 40 NC 20 0.3 0.03 80 120 20
Cadmium 7440-43-9 6010B 80 32 1.2 0.6 0.3 0.03 80 120 20
Calcium 7440-70-2 6010B NC NC NC 50 50 4.5 80 120 20
Chromium 7440-47-3 6010B 5.6 64 81 2.8 1 0.14 80 120 20
Chromium (hexavalent) 18540-29-9 7196A 5.6 NC NC 2.8 0.05 0.01 85 115 30
Cobalt 7440-48-4 6010B 30 13 10 5 1 0.25 80 120 20
Copper 7440-50-8 6010B 4100 70 34 17 1.5 0.22 80 120 20
Iron 7439-89-6 6010B 72000 NC 220000 36000 10 1.1 80 120 20
Lead 7439-92-1 6010B 800 120 46.7 23.35 1 0.26 80 120 20
Magnesium 7439-95-4 6010B NC NC NC 50 50 4.5 80 120 20
Manganese 7439-96-5 6010B 2300 220 260 110 1 0.25 80 120 20
Nickel 7440-02-0 6010B 2000 38 20.9 10.45 1 0.24 80 120 20
Potassium 7440-09-7 6010B NC NC NC 100 100 10 80 120 20
Selenium 7782-49-2 6020 510 0.52 1 0.52 0.3 0.1 80 120 20
Silver 7440-22-4 6010B 510 560 1 0.5 0.5 0.09 75 120 20
Sodium 7440-23-5 6010B NC NC NC 100 100 11 80 120 20
Thallium 7440-28-0 6020 NC 1 NC 0.5 0.15 0.05 80 120 20
Vanadium 7440-62-2 6010B 520 130 57 28.5 2 0.19 80 120 20
Zinc 7440-66-6 6010B 31000 120 150 60 2 0.19 80 120 20

Shading represents cases where the PAL is less than the laboratory QL. Refer to Worksheet #11 "What are the project action limits" for discussion on how the data will be used and
how non-detections at the laboratory QL will be addressed.

NC: No screening level for this compound. Ca, Mg, K, and Na are nutrients. N/A: Not applicable.

'"The Project Action Limit for SMI and SS is "RSLs Industrial Soil Adjusted" (November, 2010) and "Ecological Soil ESVs" (August, 2010). The project action limit for SB is "RSLs Industrial Soil
Adjusted" (November, 2010). The project action limit for SD is "RSLs Industrial Soil Adjusted" (November, 2010) and "Marine Sediment ESVs" (August, 2010).
*The Project Quantitation Limit Goal is 1/2 the PAL, the PAL, or the Laboratory Specific QL, as applicable.

®DoD QSM v. 4.1 is the basis for LCS and MS/MSD limits.

DoD QSM v. 4.1 does not provide limits for this compound. In-house limits used.
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SAP Worksheet #15-2 — Reference Limits and Evaluation Table

Matrix: SMI, SS, SB, and SD

Analytical Group: EXPLO (SW-846 8330B, 6850)

RSLs _ Marine Project Laboratory- LC(:)S, MS, e:)nd MSD
Industrial Ecological . 1 ific %R a.nd. %RPD
Analyte CAS Soil Soil ESVs Sediment Q_uqntltat|cig Spec Limits®
Number Adjusted (ug/kg) ES/\k/s Limit (/ioal oLs MDLs

(ug/kg) (ng/kg) (Hg/kg) woke) | (uglka) LCL | UCL | RPD

Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 2691-41-0 4900000 10000 115000 5000 250 121 75 125 20
Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 121-82-4 24000 10000 891000 5000 250 12 70 135 20
1,3,5-Trinitrobenzene (1,3,5-TNB) 99-35-4 2700000 NC 7000 3500 250 10 75 125 20
1,3-Dinitrobenzene (1,3-DNB) 99-65-0 6200 NC NC 3100 250 4.2 80 125 20
Methyl-2,4,6-trinitrophenylnitramine (Tetryl) 479-45-8 250000 10000 72 72 250 10 10 150 20
Nitrobenzene (NB) 98-95-3 24000 2260 21 21 250 17.6 75 125 20
2,4,6-Trinitrotoluene (2,4,6-TNT) 118-96-7 42000 10000 20000 5000 250 19.4 55 140 20
4-Amino-2,6-dinitrotoluene (4-Am-DNT) 19406-51-0 190000 NC NC 95000 250 10 80 125 20
2-Amino-4,6-dinitrotoluene (2-Am-DNT) 35572-78-2 200000 80000 NC 40000 250 12.5 80 125 20
2,4-Dinitrotoluene (2,4-DNT) 121-14-2 5500 11000 NC 2750 250 5.3 80 125 20
2,6-Dinitrotoluene (2,6-DNT) 606-20-2 62000 8500 549 274.5 250 7.3 80 120 20
2-Nitrotoluene (2-NT) 88-72-2 13000 NC NC 6500 250 13 80 125 20
3-Nitrotoluene (3-NT) 99-08-1 6200 NC NC 3100 250 15.5 75 120 20
4-Nitrotoluene (4-NT) 99-99-0 110000 NC NC 55000 250 80 75 125 20
Nitroglycerin (NG) 55-63-0 6200 NC NC 3100 500 15 74 112 20
Pentaerythritol tetranitrate (PETN) 78-11-5 NC NC NC 500 500 25 75 117 20
3,5-Dinitroaniline (3,5-DNA) 618-87-1 NC NC NC 500 500 25 70 130 20
Perchlorate 14797-73-0 72000 1000 NC 500 0.5 0.26 80 120 15

Shading represents cases where the PAL is less than the laboratory QL. Refer to Worksheet #11 "What are the project action limits" for discussion on how the data will be used

and how non-detections at the laboratory QL will be addressed.

NC: No screening level for this compound. N/A: Not applicable.
'"The Project Action Limit for SMI and SS is "RSLs Industrial Soil Adjusted" (November, 2010) and "Ecological Soil ESVs" (August, 2010). The Project Action Limit for SB is "RSLs Industrial Soil
Adjusted" (November, 2010). The Project Action Limit for SD is "RSLs Industrial Soil Adjusted" (November, 2010) and "Marine Sediment ESVs" (August, 2010).
*The Project Quantitation Limit Goal is 1/2 the PAL, the PAL, or the Laboratory Specific QL, as applicable.

*DoD QSM v. 4.1 is the basis for LCS and MS/MSD limits.

DoD QSM v. 4.1 does not provide limits for this compound. In-house limits used.
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SAP Worksheet #15-3 — Reference Limits and Evaluation Table

Matrix: SMI, SS, and/or SD
Analytical Group: WCHEM

Project Laboratory-specific LCS, MS, and MSD %R and
Analyte CAS Number Quantitation %RPD Limits®
Limit Goal®
QLs MDLs LCL UCL RPD
pH PH N/A N/A N/A N/A N/A N/A
Total organic carbon (TOC) TOC 250 mg/kg 250 mg/kg 67 mg/kg 75 125 20

NC: No screening level for this compound. N/A: Not applicable.
'There are no project action limits for these wet chemistry analyses (they are screening data).
’DoD QSM v. 4.1 is the basis for LCS and MS/MSD limits.

DoD QSM v. 4.1 does not provide limits for this compound. In-house limits used.
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SAP Worksheet #15-4 — Reference Limits and Evaluation Table

Matrix: SD

Analytical Group: GRAINSIZE

Project Quantitation

Laboratory-specific’

Analyte CAS Number? Limit Goal*
(%) QLs (%) MDLs (%)
GS03 Sieve 3" (75 mm) SIEVE75.0 N/A N/A N/A
GS05 Sieve 2" (50 mm) SIEVE50.0 N/A N/A N/A
GS06 Sieve 1.5" (37.5 mm) SIEVE37.5 N/A N/A N/A
GS07 Sieve 1" (25.0 mm) SIEVE25.0 N/A N/A N/A
GS08 Sieve 0.75" (19.0 mm) SIEVE19.0 N/A N/A N/A
GS10 Sieve 0.375" (9.5 mm) SIEVE9.5 N/A N/A N/A
Sieve No. 004 (4.75 mm) SIEVE4.75 N/A N/A N/A
Sieve No. 010 (2.00 mm) SIEVE2.0 N/A N/A N/A
Sieve No. 020 (850 um) SIEVE850 N/A N/A N/A
Sieve No. 040 (425 um) SIEVE425 N/A N/A N/A
Sieve No. 060 (250 um) SIEVE250 N/A N/A N/A
Sieve No. 140 (106 um) SIEVE106 N/A N/A N/A
Sieve No. 200 (75um) SIEVE75 N/A N/A N/A
Gravel (%) GRAVEL N/A N/A N/A
Sand (%) 14808-60-7 N/A N/A N/A
Coarse Sand (%) COARSESAND N/A N/A N/A
Medium Sand (%) MEDIUMSAND N/A N/A N/A
Fine Sand (%) FINESAND N/A N/A N/A
Fines (%) FINES N/A N/A N/A

NC: No screening level for this compound. N/A: Not applicable.
'"There are no project action limits for GRAINSIZE (they are screening data). QLs and MDLs are not applicable to GRAINSIZE. The project
quantitation limit goal is not applicable to GRAINSIZE.

“These CAS numbers are contractor-specific.
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Matrix: AQ (blanks associated with soil samples only)
Analytical Group: METAL
Analysis Project Quantitlation Laboratory-specific LCS, MS, and MSD OZA)R and
Analyte CAS Number Limit Goal %RPD Limits
Method
(Hg/L)
QLs (ug/L) MDLs (ug/L) LCL UCL RPD
Aluminum 7429-90-5 6010B 200 200 48 80 120 20
Antimony 7440-36-0 6010B 30 30 9.8 80 120 20
Arsenic 7440-38-2 6020 3 3 1 80 120 20
Barium 7440-39-3 6010B 20 20 0.25 80 120 20
Beryllium 7440-41-7 6010B 3 3 0.31 80 120 20
Cadmium 7440-43-9 6010B 3 3 0.5 80 120 20
Calcium 7440-70-2 6010B 500 500 50 80 120 20
Chromium 7440-47-3 6010B 10 10 1.2 80 120 20
Chromium (hexavalent) 18540-29-9 7196A 10 10 2.1 85 115 20
Cobalt 7440-48-4 6010B 10 10 3 80 120 20
Copper 7440-50-8 6010B 15 15 2.1 80 120 20
Iron 7439-89-6 6010B 100 100 20 80 120 20
Lead 7439-92-1 6010B 10 10 2.5 80 120 20
Magnesium 7439-95-4 6010B 500 500 40 80 120 20
Manganese 7439-96-5 6010B 10 10 0.43 80 120 20
Nickel 7440-02-0 6010B 10 10 2.4 80 120 20
Potassium 7440-09-7 6010B 1000 1000 93 80 120 20
Selenium 7782-49-2 6020 3 3 1 80 120 20
Silver 7440-22-4 6010B 5 5 0.84 80 120 20
Sodium 7440-23-5 6010B 1000 1000 250 80 120 20
Thallium 7440-28-0 6020 30 30 9 80 120 20
Vanadium 7440-62-2 6010B 20 20 1.9 80 120 20
Zinc 7440-66-6 6010B 20 20 3 80 120 20

NC: No screening level for this compound. Ca, Mg, K, and Na are nutrients. N/A: Not applicable.
'There are no project action limits for AQ because these samples are blanks (associated with soil samples) only.
’DoD QSM v. 4.1 is the basis for LCS and MS/MSD limits.

DoD QSM v. 4.1 does not provide limits for this compound. In-house limits used.

ES042710231858TPA/101300013



EASTERN CONSERVATION AREA SAP
JANUARY 2011
PAGE 74

SAP Worksheet #15-5A — Reference Limits and Evaluation Table

Matrix: SW and AQ (blanks associated with surface water samples only)
Analytical Group: METAL and FMETAL

. . Laboratory- LCS, MS, and MSD %R
RSLs Marine Project o L3
. L specific and %RPD Limits
Analyte CAS Analysis Tapwater Surface Q_ua_ntltatlolg
Number Method Adjusted Water ESVs Limit Goal™
(Ho/L) (Ho/L) (Ho/L) s | MDLS
(na/L) (na/L) LCL UCL | RPD

Aluminum 7429-90-5 6010B 3700 NC 1850 200 48 80 120 20
Antimony 7440-36-0 6020 1.5 500 1.5 6 2 80 120 20
Arsenic 7440-38-2 6020 0.045 36 0.045 3 1 80 120 20
Barium 7440-39-3 6010B 730 200 100 20 0.25 80 120 20
Beryllium 7440-41-7 6010B 7.3 100 3.65 3 0.31 80 120 20
Cadmium 7440-43-9 6020 1.8 8.8 1.8 1.5 0.5 80 120 20
Calcium 7440-70-2 6010B NC NC 500 500 50 80 120 20
Chromium 7440-47-3 6020 0.043 50 0.0215 5 1.5 80 120 20
Chromium (hexavalent) 18540-29-9 7196A 0.043 50 0.043 10 2.1 85 115 20
Cobalt 7440-48-4 6020 1.1 NC 1.1 3 1 80 120 20
Copper 7440-50-8 6020 150 3.1 3.1 3 1 80 120 20
Iron 7439-89-6 6020 2600 50 50 100 25 80 120 20
Lead 7439-92-1 6020 15 8.1 4.05 2.5 0.6 80 120 20
Magnesium 7439-95-4 6010B NC NC 500 500 40 80 120 20
Manganese 7439-96-5 6010B 88 100 44 10 0.43 80 120 20
Nickel 7440-02-0 6020 73 8.2 41 3 1 80 120 20
Potassium 7440-09-7 6010B NC NC 1000 1000 93 80 120 20
Selenium 7782-49-2 6020 18 71 9 3 1 80 120 20
Silver 7440-22-4 6020 18 2.24 1.12 1 0.3 80 120 20
Sodium 7440-23-5 6010B NC NC 1000 1000 250 80 120 20
Thallium 7440-28-0 6020 NC 21.3 10.65 1.5 0.5 80 120 20
Vanadium 7440-62-2 6020 18 50 9 12 4 80 120 20
Zinc 7440-66-6 6010B 1100 81 40.5 20 3 80 120 20

Shading represents cases where the PAL is less than the laboratory QL. Refer to Worksheet #11 "What are the project action limits" for discussion on how the data will be
used and how non-detections at the laboratory QL will be addressed.

NC: No screening level for this compound. Ca, Mg, K, and Na are nutrients. N/A: Not applicable.

'The Project Action Limit for SW is "RSLs Tapwater Adjusted" (November, 2010) and Marine Surface Water ESVs (August, 2010). There are no PALs for AQ samples because they are

blanks only.

“The Project Quantitation Limit Goal is 1/2 the PAL, the PAL, or the Laboratory Specific QL, as applicable.

°DoD QSM v. 4.1 is the basis for LCS and MS/MSD limits.
DoD QSM v. 4.1 does not provide limits for this compound. In-house limits used.
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SAP Worksheet #15-6 — Reference Limits and Evaluation Table

Matrix: SW and AQ (blanks only)

Analytical Group: EXPLO (SW-846 8330B, 6850)

. LCS, MS, and MSD
RSLs Marine Surface Pro!ect_ Laboratory-specific %R and %RPD
CAS Tapwater Quantitation Lo 3
Analyte N - Water ESVs - 1.2 Limits
umber Adjusted Limit Goal
(Ug/L) (“g/L) (I-lg/L) QLs MDLs
(pg/L) (ng/L) LCL | UCL | RPD

Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 2691-41-0 180 NC 90 0.10 0.036 80 115 20
Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 121-82-4 0.61 5000 0.305 0.10 0.036 50 160 20
1,3,5-Trinitrobenzene (1,3,5-TNB) 99-35-4 110 15 7.5 0.10 0.030 65 140 20
1,3-Dinitrobenzene (1,3-DNB) 99-65-0 0.37 180 0.185 0.10 0.050 45 160 20
Methyl-2,4,6-trinitrophenylnitramine (Tetryl) 479-45-8 15 8 4 0.10 0.050 20 175 20
Nitrobenzene (NB) 98-95-3 0.12 66.8 0.12 0.10 0.050 50 140 20
2,4,6-Trinitrotoluene (2,4,6-TNT) 118-96-7 1.8 100 0.9 0.10 0.050 50 145 20
4-Amino-2,6-dinitrotoluene (4-Am-DNT) 19406-51-0 7.3 NC 3.65 0.10 0.050 55 155 20
2-Amino-4,6-dinitrotoluene (2-Am-DNT) 35572-78-2 7.3 NC 3.65 0.20 0.1 50 155 20
2,4-Dinitrotoluene (2,4-DNT) 121-14-2 0.22 480 0.11 0.10 0.050 60 135 20
2,6-Dinitrotoluene (2,6-DNT) 606-20-2 3.7 1000 1.85 0.10 0.050 60 135 20
2-Nitrotoluene (2-NT) 88-72-2 0.31 NC 0.31 0.50 0.088 45 135 20
3-Nitrotoluene (3-NT) 99-08-1 0.37 NC 0.37 0.50 0.057 50 130 20
4-Nitrotoluene (4-NT) 99-99-0 4.2 NC 21 0.65 0.088 50 130 20
Nitroglycerin (NG) 55-63-0 0.37 NC 0.37 1 0.015 84 118 20
Pentaerythritol tetranitrate (PETN) 78-11-5 NC NC 1 1 0.23 75 118 20
3,5-Dinitroaniline (3,5-DNA) 618-87-1 NC NC 0.5 0.5 0.025 40 140 20
Perchlorate 14797-73-0 2.6 NC 1.3 0.5 0.082 80 120 15

Shading represents cases where the PAL is less than the laboratory QL. Refer to Worksheet #11 "What are the project action limits" for discussion on how the data will be

used and how non-detections at the laboratory QL will be addressed.

NC: No screening level for this compound. N/A: Not applicable.
'"The Project Action Limit for SW is "RSLs Tapwater Adjusted" (November, 2010) and Marine Surface Water ESVs (August, 2010). There are no PALs for AQ samples because they are

blanks only.

*The Project Quantitation Limit Goal is 1/2 the PAL, the PAL, or the Laboratory Specific QL, as applicable.

*DoD QSM v. 4.1 is the basis for LCS and MS/MSD limits.

DoD QSM v. 4.1 does not provide limits for this compound. In-house limits used.
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SAP Worksheet #16 — Project Schedule / Timeline

The field investigation activities are anticipated to occur in winter 2010/2011. The official schedule
is the Site Management Plan (SMP) schedule that is distributed and updated separately.
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SAP Worksheet #17 — Sampling Design and Rationale

The proposed sampling design is shown in Figure 6 for the ECA and Figure 7 for the background
samples.

Environmental Media

The ECA RI will include the environmental characterization of surface soil, subsurface soil,
sediment, and surface water. Groundwater will not be characterized (at least initially) as part of
this investigation, since: 1) groundwater likely only discharges to the ocean and not to the lagoon
or through the limestone cliff faces; 2) groundwater will not flow to other areas of Vieques where it
could impact existing or future groundwater users; 3) groundwater use cannot occur at the ECA
due to development restriction at the site by a Congressional Order; and 4) the general
groundwater geochemistry would be hard (due to the limestone bedrock) and brackish to saline as
it is likely tidally influenced and subject to saltwater mixing. However, the final determination of
whether groundwater evaluation is warranted will be deferred until after the other media have
been sampled and their data evaluated. Evaluation of the data to help make this determination will
include reviewing soil data to determine the potential for contaminants to leach to groundwater
(i.e., fate and transport mechanisms) and reviewing sediment and surface water data to determine
potential impacts to the lagoon (although groundwater discharge to the lagoon is not expected).

Surface soil will be analyzed for explosives and inorganic constituents (background samples will be
analyzed for inorganics). Subsurface soil samples and lagoon sediment and surface water will be
analyzed for explosives and inorganic constituents.

Sampling Method and Approach

Discrete deeper surface soil, sediment, and surface water will be collected in accordance with the
applicable Vieques SOPs (CH2M HILL, 2010). Surface soil sampling will be conducted using the
incremental sampling strategy and approach, in general accordance with the guidance document
prepared by the US Army Corps of Engineers (USACE) titled Interim Guidance 09-02, Implementation
of Incremental Sampling (IS) of Soil for the Military Munitions Response Program (USACE, 2009). Due to
the large size of the ECA and random distribution of MEC, incremental sampling will improve the
reliability of sampling data by reducing the variability inherent to discrete sampling strategies.

Decision units were established at the ECA to be a specific area about which a decision is to be
made. Since the human health and ecological exposure pathways and exposure areas at the ECA
are different, each decision unit was selected to be representative of the different receptors, receptor
exposure areas and durations, and type and number of MEC items encountered at the site. The
ECA was separated into five decision units (Figure 6):

¢ Upland - approximately 90 acres in size; human health (upland area and site-wide scenarios)
and ecological terrestrial receptors exposed to surface soil

e Lowland - approximately 20 acres in size; human health (lowland area and site-wide scenarios)
and ecological terrestrial receptors exposed to surface soil
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SAP Worksheet #17 — Sampling Design and Rationale (continued)

e Beach - approximately 10 acres in size; human health (beach and site-wide scenarios) and
ecological terrestrial receptors exposed to surface and deeper surface soil

e Lagoon Fringe - approximately 2 acres in size; human health (lagoon and site-wide scenarios)
exposed to surface soil and ecological terrestrial receptors exposed to surface and deeper
surface soil

e Lagoon - approximately 9 acres in size; human health (lagoon and site-wide scenarios) and
ecological aquatic receptors exposed to surface water and sediment

Within each decision unit, sampling units were selected to be the smallest area for which
concentrations will be obtained, and to be representative of the concentrations within that exposure
area. Sampling units were generally approximately 1 acre in size or less to account for the receptors
with smaller exposure areas (except at the beach). Each sampling unit is the same size within its
decision unit. Sampling units were designed to target areas with high density munitions items and
to account for each type of munitions item and munitions related scrap identified during the
Interim TCRA and ERA/SI (Figure 6). Sampling units in areas other than the beach and lagoon
fringe decision units were based on compiling multiple quarter-acre grid areas established for MEC
surface clearance. Where one or more of these quarter-acre grids shares a common boundary with
another decision unit, the sampling unit is configured to end at (and not cross over) the boundary.

Within each sampling unit, 100 subsamples (increments) will be collected using a 0.5-inch (1.3-
centimeter) diameter coring device (to a depth of approximately 2.5-inches) to achieve an adequate
total sample mass of 1,000 grams (in accordance with the approach in the USACE guidance and
SOPs in Appendix A). Each increment will include approximately 11 grams of soil (see coring
specifications for the incremental sampling tool in Appendix A). Subsamples will be collected in a
systematic random sampling approach, where the subsamples are collected in a general uniform
grid across the sampling unit.

Quality assurance/quality control (QA/QC) samples will be collected at a 10% frequency, as shown
in Worksheet #28. Triplicate incremental samples will be collected within the sampling unit by
“walking” in a different grid direction (i.e., if the “normal” sample was collected north to south,
triplicates will be collected west to east and northwest to southeast [or northeast to southwest]).

The sampling design and rationale for each decision unit and the background data set, and how the
data will be evaluated, is discussed below.

Upland

Fifteen incremental surface soil samples (0 to approximately 2.5 inches) will be collected within the
upland decision unit. Table 2 summarizes the MEC items historically found and removed within
the 15 sampling units. Due to the shallow depth of soils within the upland area (bedrock exposed
at the ground surface in areas) and limited subsurface activities for the receptors, the soil profile
will be characterized by the surface soil incremental samples (a site-specific decision by the ERP
Technical Subcommittee). The surface soil data will be compared to the adjusted RSLs and the ERP
Technical Subcommittee will regroup to discuss the results of the individual sampling unit
comparisons, how the data should be grouped, and the appropriate path forward to evaluate
potential risks to human health (upland area and site-wide scenarios) and ecological terrestrial
receptors (in combination with the lowland data) exposed to surface soil.
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SAP Worksheet #17 — Sampling Design and Rationale (continued)

One discrete shallow soil sample will be collected from the battery disposal area and evaluated
separately from the incremental samples. The soil sample will be compared to the adjusted RSLs
and background, and if the soil concentrations associated from the battery disposal area exceed the
RSLs and background, the soil in that area will be removed rather than evaluating in a quantitative
risk assessment.

Lowland

Five incremental surface soil samples (0 to approximately 2.5 inches) and up to 15 discrete
subsurface soil samples (2 feet above bedrock or the water table, whichever is shallower, not to
include the surface sample interval) will be collected within the lowland decision unit. Table 2
summarizes the MEC items historically found and removed within the five sampling units.

Surface and subsurface soil data will be compared to adjusted RSLs and the ERP Technical
Subcommittee will regroup to discuss the results of the individual sampling unit comparisons, how
the data should be grouped, and the appropriate path forward to evaluate potential risks to human
health (Lowland area and site-wide scenarios) and ecological terrestrial receptors (in combination
with the upland data) exposed to surface soil.

Beach

Two incremental surface soil samples (0 to approximately 2.5 inches) and two discrete deeper
surface soil samples (18 to 24 inches) will be collected within the beach decision unit. Table 2
summarizes the MEC items historically found and removed within the two sampling units. Since
the beach decision unit is a dynamic environment and there was less frequency of munitions items
found, two incremental surface soil samples are planned. Two discrete deeper surface soil samples
will be collected from 18 to 24 inches to best represent the depth of turtle egg nests. The discrete
sample locations will be located where historical turtle nests have occurred, and as close to possible
where higher frequencies of MEC have been identified. The surface soil data will be compared to
the adjusted RSLs and the ERP Technical Subcommittee will regroup to discuss the results of the
individual sampling unit comparisons, how the data should be grouped, and the appropriate path
forward to evaluate potential risks to human health (beach area and site-wide scenarios) and
ecological terrestrial receptors exposed to surface and deeper surface soil. The incremental and
discrete soil samples will be evaluated as separate exposure media in the ERA; surface soil to
terrestrial receptors, and deeper surface soil to turtle eggs only.

Lagoon Fringe

Five incremental surface soil samples (0 to approximately 2.5 inches) and five discrete deeper
surface soil samples (approximately 2.5 to 24 inches) will be collected within the lagoon fringe
decision unit. Table 2 summarizes the MEC items historically found and removed within the five
sampling units. The lagoon fringe boundary begins at the high water mark of the lagoon to 30 feet
inland where USFWS workers traverse while monitoring migratory water fowl. Five discrete
deeper surface soil samples will be collected from approximately 2.5 to 24 inches where higher
frequencies of MEC were found and removed to represent land crab exposure depth. The surface
soil data will be compared to the adjusted RSLs and the ERP Technical Subcommittee will regroup
to discuss the results of the individual sampling unit comparisons, how the data should be
grouped, and the appropriate path forward to evaluate potential risks to human health (lagoon
Fringe area and site-wide scenarios) from surficial soil exposure and ecological terrestrial receptors
exposed to surface and deeper surface soil. The incremental and discrete soil samples will be
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SAP Worksheet #17 — Sampling Design and Rationale (continued)

merged and evaluated together for land crabs only. All other ecological receptors will be evaluated
using only incremental soil samples.

Lagoon

Fifteen discrete sediment samples (0 to 6 inches) and five surface water samples (at mid-depth) will
be collected within the lagoon decision unit. Samples will be collected following a minimum two to
four week period of inundation to allow aquatic communities to become established. Samples were
located for spatial distribution characterization and in areas with the highest frequencies of MEC
identified. The sediment and surface water data will be compared to the adjusted RSLs and the
ERP Technical Subcommittee will regroup to discuss the results, how the data should be grouped,
and the appropriate path forward to evaluate potential risks to human health (lagoon and site-wide
scenarios) and ecological aquatic receptors exposed to surface water and sediment

Background

Ten incremental surface soil samples (0 to approximately 2.5 inches) will be collected offsite within
East Vieques background study locations of similar lithology to the ECA. Each sampling unit will
be 1-acre in size. The background locations were chosen to match as closely as possible the
limestone of the ECA and using the same sampling technique and sampling unit size.

Laboratory Analysis

Details regarding laboratory analyses for explosives, inorganic constituents, pH, and TOC are
discussed in detail in Worksheet #28.
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Number of
. . Depth . Samples Sampling SOP
Station ID Sample ID Matrix (units) Analytical Group (identify field Reference
duplicates) ?
Beach Decision Unit (1)
VEECA-1DU01 VEECA-1SMI01-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 3 (triplicate) See Worksheet 21 (SOPs

incremental sample

Worksheet 15)

A-7, A-2, E-1, H-1, H-4,
H-5, and H-6)

VEECA-1DU02

VEECA-1SMI02-MMYY

Soil random
incremental sample

0-2.5-inches bgs

EXPLO, METAL, and WCHEM (see
Worksheet 15)

See Worksheet 21 (SOPs
A-7, A-2, E-1, H-1, H-4,
H-5, and H-6)

VEECA-1SB01

VEECA1SB01-TTBB-
MMYY (planned to be
1H-2, i.e. 18-24-inches)

Deeper surface Soil

1.5-2 (ft bgs) (high
enough in the beach that
18-24-inches is above the
water table, i.e. turtle
nesting zone )

EXPLO, METAL, and WCHEM (see
Worksheet 15)

See Worksheet 21 (SOPs
A-7, A-2, E-1, H-1, H-4,
H-5, and H-6)

VEECA-1SB02

VEECA1SB02-TTBB-
MMYY (planned to be

Deeper surface Soil

1.5-2 (ft bgs) (high
enough in the beach that

EXPLO, METAL, and WCHEM (see
Worksheet 15)

2 (including 1
duplicate)

See Worksheet 21 (SOPs
A-7, A-2, E-1, H-1, H-4,

1H-2, i.e. 18-24-inches) 18-24-inches is above the H-5, and H-6)
water table, i.e. turtle
nesting zone )
Lowland Decision Unit (2)
VEECA-2DU01 VEECA-2SMI01-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21

incremental sample

Worksheet 15)

(SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)

VEECA-2DU02 VEECA-2SMI02-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 3 (triplicate) See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-2DU03 VEECA-2SMI03-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-2DU04 VEECA-2SMI04-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21

incremental sample

Worksheet 15)

(SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
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SAP Worksheet #18 — ECA Sampling Locations and Methods/SOP Requirements Table (continued)
Number of
. . Depth . Samples Sampling SOP
Station ID Sample ID Matrix (units) Analytical Group (identify field Reference .
duplicates) *
VEECA-2DU05 VEECA-2SMI05-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21

incremental sample

Worksheet 15)

(SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)

whichever is shallower

VEECA-2SB01 VEECA-2SB01-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 1 See Worksheet 21
MMYY bedrock or water table, (SOPs A-7, A-2, E-1, H-
whichever is shallower 1, H-4, H-5, and H-6)
VEECA-2SB02 VEECA-2SB02-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 1 See Worksheet 21
MMYY bedrock or water table, (SOPs A-7, A-2, E-1, H-
whichever is shallower 1, H-4, H-5, and H-6)
VEECA-2SB03 VEECA-2SB03-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 2 (including 1 See Worksheet 21
MMYY bedrock or water table, duplicate) (SOPs A-7, A-1, A-2, E-
whichever is shallower 1, H-1, H-4, H-5, and H-
6)
VEECA-2SB04 VEECA-2SB04-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 1 See Worksheet 21
MMYY bedrock or water table, (SOPs A-7, A-1, A-2, E-
whichever is shallower 1, H-1, H-4, H-5, and H-
6)
VEECA-2SB05 VEECA-2SB05-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 1 See Worksheet 21
MMYY bedrock or water table, (SOPs A-7, A-1, A-2, E-
whichever is shallower 1, H-1, H-4, H-5, and H-
6)
VEECA-2SB06 VEECA-2SB06-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 1 See Worksheet 21
MMYY bedrock or water table, (SOPs A-7, A-1, A-2, E-
whichever is shallower 1, H-1, H-4, H-5, and H-
6)
VEECA-2SB07 VEECA-2SB07-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 1 See Worksheet 21
MMYY bedrock or water table, (SOPs A-7, A-1, A-2, E-
whichever is shallower 1, H-1, H-4, H-5, and H-
6)
VEECA-2SB08 VEECA-2SB08-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 1 See Worksheet 21
MMYY bedrock or water table, (SOPs A-7, A-1, A-2, E-
whichever is shallower 1, H-1, H-4, H-5, and H-
6)
VEECA-2SB09 VEECA-2SB09-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 2 (including 1 See Worksheet 21
MMYY bedrock or water table, duplicate)1 (SOPs A-7, A-1, A-2, E-

1, H-1, H-4, H-5, and H-
6)
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SAP Worksheet #18 — ECA Sampling Locations and Methods/SOP Requirements Table (continued)
Number of
. . Depth . Samples Sampling SOP
Station ID Sample ID Matrix (units) Analytical Group (identify field Reference *
duplicates) ?
VEECA-2SB10 VEECA-2SB10-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 1 See Worksheet 21
MMYY bedrock or water table, (SOPs A-7, A-1, A-2, E-
whichever is shallower 1, H-1, H-4, H-5, and H-
6)
VEECA-2SB11 VEECA-2SB11-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 1 See Worksheet 21
MMYY bedrock or water table, (SOPs A-7, A-1, A-2, E-
whichever is shallower 1, H-1, H-4, H-5, and H-
6)
VEECA-2SB12 VEECA-2SB12-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 1 See Worksheet 21
MMYY bedrock or water table, (SOPs A-7, A-1, A-2, E-
whichever is shallower 1, H-1, H-4, H-5, and H-
6)
VEECA-2SB13 VEECA-2SB13-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 1 See Worksheet 21
MMYY bedrock or water table, (SOPs A-7, A-1, A-2, E-
whichever is shallower 1, H-1, H-4, H-5, and H-
6)
VEECA-2SB14 VEECA-2SB14-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 1 See Worksheet 21
MMYY bedrock or water table, (SOPs A-7, A-1, A-2, E-
whichever is shallower 1, H-1, H-4, H-5, and H-
6)
VEECA-2SB15 VEECA-2SB15-TTBB- Subsurface soil 2 foot interval above EXPLO, METAL, (see Worksheet 15) 1 See Worksheet 21

MMYY

bedrock or water table,
whichever is shallower

(SOPs A-7, A-1, A2, E-
1, H-1, H-4, H-5, and H-
6)

Lagoon Fringe

Decision Unit (3)

VEECA-3DU01

VEECA-3SMI01-MMYY

Soil random
incremental sample

0-2.5-inches bgs

EXPLO, METAL, and WCHEM (see
Worksheet 15)

See Worksheet 21
(SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)

VEECA-3DU02

VEECA-3SMI02-MMYY

Soil random
incremental sample

0-2.5-inches bgs

EXPLO, METAL, and WCHEM (see
Worksheet 15)

3 (triplicate)

See Worksheet 21
(SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)

VEECA-3DU03

VEECA-3SMI03-MMYY

Soil random
incremental sample

0-2.5-inches bgs

EXPLO, METAL, and WCHEM (see
Worksheet 15)

See Worksheet 21
(SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)

VEECA-3DU04

VEECA-3SMI04-MMYY

Soil random
incremental sample

0-2.5-inches bgs

EXPLO, METAL, and WCHEM (see
Worksheet 15)

See Worksheet 21
(SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
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SAP Worksheet #18 — ECA Sampling Locations and Methods/SOP Requirements Table (continued)
Number of
. . Depth . Samples Sampling SOP
Station ID Sample ID Matrix (units) Analytical Group (identify field Reference *
duplicates) ?
VEECA-3DU05 VEECA-3SMI05-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-3SB01 VEECA3SB01-TTBB- Deeper surface Soil 2-inches to 2-ft bgs (land EXPLO, METAL, and WCHEM (see 1 See Worksheet 21

MMYY

crab sample depth )

Worksheet 15)

(SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)

VEECA-3SB02

VEECA3SB02-TTBB-
MMYY

Deeper surface Soil

2-inches to 2-ft bgs (land
crab sample depth )

EXPLO, METAL, and WCHEM (see
Worksheet 15)

2 (including 1
duplicate)

See Worksheet 21
(SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)

VEECA-3SB03

VEECA3SBO03-TTBB-
MMYY

Deeper surface Soil

2-inches to 2-ft bgs (land
crab sample depth )

EXPLO, METAL, and WCHEM (see
Worksheet 15)

1

See Worksheet 21
(SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)

VEECA-3SB04

VEECA3SB04-TTBB-
MMYY

Deeper surface Soil

2-inches to 2-ft bgs (land
crab sample depth )

EXPLO, METAL, and WCHEM (see
Worksheet 15)

See Worksheet 21
(SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)

VEECA-3SB05

VEECA3SBO05-TTBB-
MMYY

Deeper surface Soil

2-inches to 2-ft bgs (land
crab sample depth )

EXPLO, METAL, and WCHEM (see
Worksheet 15)

See Worksheet 21
(SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)

incremental sample

Worksheet 15)

Upland Decision Unit (4)
VEECA-4DUO01 VEECA-4SMI01-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-4DU02 VEECA-4SMI02-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 3 (triplicate) See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-4DU03 VEECA-4SMI03-MMYY | Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-4DU04 VEECA-4SMI04-MMYY | Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-4DU05 VEECA-4SMI05-MMYY Soil random 0-2.5-inchse bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21

(SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
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SAP Worksheet #18 — ECA Sampling Locations and Methods/SOP Requirements Table (continued)
Number of
. . Depth . Samples Sampling SOP
Station ID Sample ID Matrix (units) Analytical Group (identify field Reference *
duplicates) ?
VEECA-4DU06 VEECA-4SMI06-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-4DU07 VEECA-4SMI07-MMYY | Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-4DU08 VEECA-4SMI08-MMYY | Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-4DUO09 VEECA-4SMI09-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-4DU10 VEECA-4SMI10-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-4DU11 VEECA-4SMI11-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-4DU12 VEECA-4SMI12-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-4DU13 VEECA-4SMI13-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-4DU14 VEECA-4SMI14-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-4DU15 VEECA-4SMI15-MMYY Soil random 0-2.5-inches bgs EXPLO, METAL, and WCHEM (see 1 See Worksheet 21
incremental sample Worksheet 15) (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-4SS01 VEECA4SS01-TTBB- Surface Soil 0-1 ft bgs Standard METAL and pH (see Worksheet 15) 2 (including 1 See Worksheet 21
MMYY (battery disposal surface sample duplicate) (SOPs A-7, A-2, E-1, H-
area) 1, H-4, H-5, and H-6)

Lagoon Decision Area (5)
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SAP Worksheet #18 — ECA Sampling Locations and Methods/SOP Requirements Table (continued)
Number of
. . Depth . Samples Sampling SOP
Station ID Sample ID Matrix (units) Analytical Group (identify field Reference *
duplicates) ?
VEECA-5SDO01 VEECA-5SD01-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 1 See Worksheet 21
MMYY GRAINSIZE (see Worksheet 15) (SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)
VEECA-5SD02 VEECA-5SD02-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 2 (including 1 See Worksheet 21
MMYY GRAINSIZE (see Worksheet 15) duplicate) (SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)
VEECA-5SD03 VEECA-5SD03-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 1 See Worksheet 21
MMYY GRAINSIZE (see Worksheet 15) (SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)
VEECA-5SD04 VEECA-5SD04-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 1 See Worksheet 21
MMYY GRAINSIZE (see Worksheet 15) (SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)
VEECA-5SD05 VEECA-5SD05-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 1 See Worksheet 21
MMYY GRAINSIZE (see Worksheet 15) (SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)
VEECA-5SD06 VEECA-5SD06-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 1 See Worksheet 21
MMYY GRAINSIZE (see Worksheet 15) (SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)
VEECA-5SD07 VEECA-5SD07-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 1 See Worksheet 21
MMYY GRAINSIZE (see Worksheet 15) (SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)
VEECA-5SD08 VEECA-5SD08-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 1 See Worksheet 21
MMYY GRAINSIZE (see Worksheet 15) (SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)
VEECA-5SD09 VEECA-5SD09-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 1 See Worksheet 21
MMYY GRAINSIZE (see Worksheet 15) (SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)
VEECA-5SD10 VEECA-5SD10-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 1 See Worksheet 21
MMYY GRAINSIZE (see Worksheet 15) (SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)
VEECA-5SD11 VEECA-5SD11-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 2 (including 1 See Worksheet 21
MMYY GRAINSIZE (see Worksheet 15) duplicate) (SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)
VEECA-5SD12 VEECA-5SD12-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 1 See Worksheet 21
MMYY GRAINSIZE (see Worksheet 15) (SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)
VEECA-5SD13 VEECA-5SD13-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 1 See Worksheet 21

MMYY

GRAINSIZE (see Worksheet 15)

(SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)
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SAP Worksheet #18 — ECA Sampling Locations and Methods/SOP Requirements Table (continued)
Number of
. . Depth . Samples Sampling SOP
Station ID Sample ID Matrix (units) Analytical Group (identify field Reference *
duplicates) ?
VEECA-5SD14 VEECA-5SD14-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 1 See Worksheet 21
MMYY GRAINSIZE (see Worksheet 15) (SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)
VEECA-5SD15 VEECA-5SD15-TTBB- Sediment 0-6-inches bgs (00-0H) EXPLO, METAL, WCHEM, and 1 See Worksheet 21

MMYY

GRAINSIZE (see Worksheet 15)

(SOPs C-1, E-1, G-2, H-
1, H-4, H-5, and H-6)

VEECA-5SWO01 VEECA-5SW01-MMYY Surface water Mid-column EXPLO, METAL, and FMETAL (see 1 See Worksheet 21
Worksheet 15) (SOPs G-1, H-1, H-4, H-
5, and H-6)
VEECA-5SW02 VEECA-5SW02-MMYY Surface water Mid-column EXPLO, METAL, and FMETAL (see 2 (including 1 See Worksheet 21
Worksheet 15) duplicate) (SOPs G-1, H-1, H-4, H-
5, and H-6)
VEECA-5SW03 VEECA-5SW03-MMYY Surface water Mid-column EXPLO, METAL, and FMETAL (see 1 See Worksheet 21
Worksheet 15) (SOPs G-1, H-1, H-4, H-
5, and H-6)
VEECA-5SW04 VEECA-5SW04-MMYY Surface water Mid-column EXPLO, METAL, and FMETAL (see 1 See Worksheet 21
Worksheet 15) (SOPs G-1, H-1, H-4, H-
5, and H-6)
VEECA-5SW05 VEECA-5SW05-MMYY Surface water Mid-column EXPLO, METAL, and FMETAL (see 1 See Worksheet 21

Worksheet 15)

(SOPs G-1, H-1, H-4, H-
5, and H-6)

Background Decision Area (6)

VEECA-6DUO01 VEECA-6SMI01-MMYY Soil random 0-2.5-inches bgs METAL (see Worksheet 15) 1 See Worksheet 21
incremental sample (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-6DU02 VEECA-6SMI02-MMYY Soil random 0-2.5-inches bgs METAL (see Worksheet 15) 3 (triplicate) See Worksheet 21
incremental sample (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-6DU03 VEECA-6SMI03-MMYY Soil random 0-2.5-inches bgs METAL (see Worksheet 15) 1 See Worksheet 21
incremental sample (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-6DU04 VEECA-6SMI04-MMYY Soil random 0-2.5-inches bgs METAL (see Worksheet 15) 1 See Worksheet 21
incremental sample (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VEECA-6DU05 VEECA-6SMI05-MMYY Soil random 0-2.5-inches bgs METAL (see Worksheet 15) 1 See Worksheet 21

incremental sample

(SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
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SAP Worksheet #18 — ECA Sampling Locations and Methods/SOP Requirements Table (continued)
Number of
. . Depth . Samples Sampling SOP
Station ID Sample ID Matrix (units) Analytical Group (identify field Reference *
duplicates) ?
VEECA-6DU06 VEECA-6SMI06-MMYY Soil random 0-2.5-inches bgs METAL (see Worksheet 15) 1 See Worksheet 21
incremental sample (SOPs A-7, A-2, E-1, H-
1, H-4, H-5, and H-6)
VE