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Acetone
* Acetyl Triethyl Citrate

* Ammonium Nitrate

* Boron

* Butyl Stearate

* Diazodinitrophenol
Diethyl Phthalate
Dimethyl Phthalate
Di-n-butyl phthalate
Di-n-octyl Phthalate

Elements of a Bomb

2, 4- Dinitrotoluene
2, 6-Dinitrotoluene
Diphenylamine

* Ethyl Centralite

* Magnesium Powder

Magnesium Alloy Powder

Nitrocellulose
* Nitroglycerin
* Nitroguanidine
* Nitrostarch
* Pentolite
* Pentaerythritol Tetranitrate (PETN)

* Phosphorous

* Potassium Nitrate

* Sodium Nitrate
* Strontium Nitrate

* Tetracene

* Titanium Powder

* TNR (Trinitroresorcinol)

* Tri Amino Guanidine
Nltrate

Vinyl Acetate
Vinyl Chloride

* Zirconium Powder
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Is pollution at the Atlantic
Fleet Weapons Training

Facility contained?
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Disease specific age adjusted mortalities in
Vieques 1991-1998
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Data by Dr. Carmen Ortiz Roque




Why PLANTS?

“ih| v Transitory receptors of trace
= elements.

=\l v Plants can concentrate

4! environmental toxins, thus they can

be good bioindicators of
environmental degradation.
v'Ecological significance: start-up of the food chain.

v'Plants are relatively “immune” to human toxins.
(no diabetes, hypertension or cancer cases have been reported in plants)

Potential use in clean up efforts: Phytoremediation




Methodology

Life vegetation samples were manually
collected.

Each station was randomly sampled in a 2 to
5 m? circular plot. Sampling sites were
Independently established for each species.
Vegetation analysis always included leaves
material. Other plant components were
selected as indicated. The sampling was
consistently performed by selecting only
large, green, healthy looking leaves. Samples
from each species consisted of over 30
leaves picked alternately from upper, middle,
and the lower sections of 5to 10 individual
plants.

Samples were acid digested (2-4 replicates)
and analyzed in an atomic absorption
spectrophotometer.
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Autoridad de Carreteras y Transpartacian
Oficina de Fotogrametria
Fecha: 27 de febrero de 1996

Escala Aproximada: 1:20,000
Area: Punta Este, Yieques (Puerto Rico)

Areas de Muestreo:
® onte David
B Plava Carrucho
B Moroeste de la Laguna Gato
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Monte David |

Playa Carrucho |

L Mecn Aleatiz !




Quebradilla Barceloneta Guaynabo

Aguadilla
Carolina

Arecibo

Rio
Grande  Luquillo

Isla de Mona " Aguas
Buenas
Naguabo
Barran-
Hormigueros quitas
_ San Humacao
Aibonito Lorenzo
j Sabana
Grande
Santa
Isabel
9
{d)

Zonas Bajo Estudio por Massol y Diaz.
CasaPueblo, Adjuntas PR.

Areas de Muestreo
@ Poligono de Practicas Militares, Vieques oA o
@ Zona Civil, Vieques - s AR - @"“““ﬁ:ﬁ
@ Antigua Zona de Practicas Militares, Culebra : : it
@ Bosque Xerofitico de Guanica
@ Fincas, Mayagtiez y Las Marias

@ Zona Industrial, Pefiuelas




Bl Zona de Bombardeos, Vieques
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Urochloa Calotropis  Syringodium  Sporobolus
maxima procera filiforme virginicus
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Syringodium filiforme (Yerba Manati)

Bosque
Xerofitico de
Guanica

Zona de
Bombardeo Playa
Carrucho
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...analysis revealed sea around
Vieques is free of heavy metal
contamination!




Government Documentation

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

IN THE MATTER OF:

United States
Department of the Navy

Atlantic Fleet Weapons
Training Facility
Vieques Island, PR

EPA ID Number
PRD980536221

Respondent

REGION II

ADMINISTRATIVE CRDER
ON CONSENT

DOCKET No. RCRA-02-2000-7301
Proceeding under Section 3008(h),

of the Resource Conservation and
Recovery Act, as amended.

> In 1994, the EPA identified
to water quality parameters.

> The EPA Discharge Monitoring
Reports identified

concentrations of the following

contaminants in the coastal waters of
Vieques:
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Pigeon Peas Leaf samples (June 2000)
Cu Mn Z2n Pb Ni Cd Co

MC VIEQ/CONTROL 1.4 1.4 1.0 2.1 1.4 3.0 3.4
SG VIEQ/CONTROL 2.3 0.5 26 10.0 0.9 1.2 1.4
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Pigeon Peas

(fruit & leaf samples)
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Monte Carmelo, Vieques (Puerto Rico)
Pigeon Peas

Cu Zn Ni Pb Cd Co

FRUIT/LEAF 0.8




2ND Draft
Preliminary Evaluation of Health Risks Related to Naval
Activities at the Atlantic Fleet Weapons Training Facility on
Vieques, Puerto Rico

August 2000

“‘Bombing activities that occur

on the eastern portlon of the

|S|and / ‘ Yy DrO \} 1CE
SSIONS that would

be carried in a westerly
direction.” US Navy
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r=1mm
Surface area = 12.6 mm?
4pr?
Volume = 4.2 mm?
tpr®
Surface
Volume

r=2mm
Surface area = 50.3 mm?

Volurme = 33.5 mm°®
Surface
Volume

Viento 65% del tiempo
de Este a Oeste
(aproximadamente 60
anos de bombardeo)

Esperanza 1}

\

Acumulacion a niveles toxicos
de plomo, cadmio, manganeso,
cobalto, niquel y cobre.









QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.




Vieqgues/ 2003-05
Departamento de Salud de PR




Caribbamn Jowrnal of Science, Vol. 39, No. 2, 000-000, 2003
Copyright 2000 College of Arts and Sciences
Lniversity of Puerto Rico, Mayagiez

Trace Element Composition in Forage Samples from a Military Target
Range, Three Agricultural Areas, and One Natural Area in Puerto Rico

ELBA DiAZ AND ARTURO MASSOL-DEYA

Department of Biology, University of Puerto Rico, Mayagiiez, Puerto Rico 00681 amassol@stahl.uprm.edu

ABSTRACT
scarce. Trace
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and marine

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.




Y Y MY Estudiodela uegetacmn como bicindicador (Centinela) de distur... de los residentes de la isla municipio de Viegues, Puerta Rica
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LABORATORIO DE MICROBIOLOGIA AMBIENTAL
UPR- MAYAGUEZ

@ Descripcion del provecto
@ Antecedentes

@ Towicologia de metales pesados

@ £Por gué |z vegetacion como bioindicador?

@ Objestivos especificos

@ Metodologia Debido a la conocida capacidad de las plantas para acumular contaminantes del
suelo, agua o aire, la wvegetacidn es un buen indicador de disturbios
@ Lista de abreviaturas ambientales. Este estudio ampliard trabajos realizados en nuestro Laboratorio
@ Resultados de Ecologia Trupical en la Universidad de Puerto Rico - Mayagiiez {(UPRM} junto
a la organizacion de autogestion comunitaria Casa Pueblo de Adjuntas para
@ Actividades realizadas analizar la vegetacion de consumo agricola y otras especies como indicadores

de contaminantes ambientales (ej. plomo, cadmio, uranio, entre otros)y su

Recomendaciones : : : S :
® riesgo a |la salud de los residentes de la isla municipio de Viegues.

@ Galena
@ FPublicaciones Er;, ) Universidad de Puerto Bico
® Agradecimientos by | Recinto de Mayaglez
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@ Descripcién del proyecto Publicaciones
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. Towacologia de metales
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@ Objetivos especificos
@ Metodologia
@ Lista de abraviaturas
@ Resultados
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Ciencia y Ecologia: Viegues en Crisis Ambiental. /
Publicaciones Casa Pueblo, Tercera Edicion 2002,
85 pp.

Massol-Deya, A. and E. Diaz. 2003. Trace elements composition in forage
samples from various anthropogenically impacted areas in Puerto Rico.
Caribbean Journal of Science. 39:215=-220.

Massol, A., D. Pérez, E. Pérez, M. Berrios, and E. Diaz. 2005. Trace elements
analysis in forage samples from a US Navy bombing range (Vieques, Puerto
Rico). Int. J. Environ. Res. Public Health, Vol 2 (1-2).

Biorremediacidn: de una realidad social a una solucién ecoldgica. Publicaciones
Casa Pueblo, Segunda Edicidn 2000, 65 pp.

Otros documentos:

Garcia, C. UPR-Humacao. "Praderas de Hierbas Marinas". Un resumen general
sobre la biologia v ecologia de las hierbas marinas en Puerto Rico.
http:/fcuhwww.upr.clu.edu/~cgarcia/ecologiacostanera/Clase,Thal01/
THALASIA.98.htm
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