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Executive Summary

This Decision Document provides formal concurrence among the stakeholder agencies (United States Navy
[Navy], Environmental Protection Agency [EPA] Region 2, Puerto Rico Environmental Quality Board [PREQB],
and United States Fish and Wildlife Service [USFWS]) that no action is necessary at Laguna La Chiva, located
within the former Vieques Naval Training Range (VNTR), under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). Figure ES-1 shows the geographic location of Vieques, including
the former VNTR, in relation to mainland Puerto Rico and the surrounding islands. The location of Laguna La
Chiva is shown in Figure ES-2.

The no action determination made for Laguna La Chiva is based on an understanding of historical site uses,
potential contaminant sources, and potential CERCLA-related release mechanisms; site visit observations;
and collection and evaluation of site-specific environmental media samples. Table ES-1 summarizes the
information upon which the no action determination has been made for Laguna La Chiva. More detailed
discussion is presented in Section 2 of this Decision Document.

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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TABLE ES-1

Summary of Conclusions and Recommendations
Laguna La Chiva No Action Decision Document
Former Vieques Naval Training Range
Vieques, Puerto Rico

Site Name

Site Description

Site History

Potential Source(s)

Potential Release
Mechanism(s)

Site-specific Data Collected

Results of 7-step Decision
Analysis

Rationale for No Action/No Further
Action Determination

Laguna La Chiva

Laguna La Chiva is an
approximately 10 acre shallow
marine lagoon located just
north of Playa La Chiva. The
general vicinity of the lagoon
was historically used as a
military training area for beach
landings.

Site evaluated during an
Environmental Baseline Survey
(EBS), a National Oceanic and
Atmospheric Administration
(NOAA) crab tissue study, a
NOAA marine ecosystem
characterization, investigation of
nearby former Camp Garcia
landfill (SWMU 1) north
(upgradient) of the lagoon, and a
Site Inspection (SI).

Normal pesticide use
associated with historical
military training, drum
remnants along the western
lagoon shore, and
upgradient SWMU 1.

Runoff from upland areas
surrounding the lagoon, release
from remnant drums, and
transport via ephemeral
streams from SWMU 1.

Sixteen sediment samples
(representing 12 locations) and
7 soil samples were collected
during the SI.

Data suggest potential source
areas were sufficiently
characterized

Data suggest the existing sediment and
soil constituent concentrations do not
pose a potentially unacceptable risk to
human or ecological receptors.
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Resumen Ejecutivo

Este Documento de Decision provee concurrencia formal entre las agencias interesadas (Marina de los
EE.UU. [Marina], la Agencia de Proteccion Ambiental [EPA, por sus siglas en inglés] Regién 2, la Junta de
Calidad Ambiental [JCA, o PREQB, por sus siglas en inglés], y el Servicio de Pesca y Vida Silvestre de los
EE.UU. [USFWS, por sus siglas en inglés] de que ninguna accidn es necesaria en Laguna La Chiva, localizada
dentro del Antiguo Campo de Adiestramiento Naval de Vieques (VNTR, por sus siglas en inglés), bajo la Ley
de Respuesta, Compensacion y Responsabilidad Ambiental (CERCLA, por sus siglas en inglés). La Figura ES-1
muestra la ubicacidn geografica de Vieques, incluyendo el antiguo VNTR, en relacidn a la isla principal de
Puerto Rico e islas circundantes. La localizacidon de la Laguna La Chiva se muestra en la Figura ES-2.

La determinacion de no accion tomada para la Laguna La Chiva es basada en el entendimiento de los usos
histoéricos del sitio, fuentes potenciales de contaminacion, y los mecanismos potenciales de descarga
regulados bajo la ley CERCLA; observaciones durante visitas al sitio; y la coleccidn y evaluacion de muestras
de los medios ambientales en el sitio. La Tabla ES-1 resume la informacion bajo la cual la determinacién de
no accion fue tomada para la Laguna La Chiva. Se presenta una discusion mas detallada en la Seccidn 2 de
este Documento de Decisidn.

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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TABLA ES-1

Resumen de Conclusiones y Recomendaciones
Documento de Decision de No Accion para la Laguna La Chiva
Antiguo Campo de Adiestramiento Naval de Vieques
Vieques, Puerto Rico

Resultados del

Razdén Fundamental

de poca profundidad
que cubre
aproximadamente
10 acres y esta
localizada justo al
norte de Playa La
Chiva. Las
inmediaciones
generales de la
laguna fueron
usadas
histéricamente
como un area de
adiestramiento
militar para
desembarcos en la
playa.

Ambiental Base (EBS, por
sus siglas en inglés), un
estudio de tejidos de
cangrejo por la
Administraciéon Nacional
Oceanica y Atmosférica de
los EE. UU. (NOAA, por sus
siglas en inglés), una
caracterizacion del
ecosistema marino por la
NOAA, una investigacion
del antiguo vertedero
cercano del Campamento
Garcia (SWMU 1) al norte
(gradiente arriba) de la
laguna, y una Inspeccidn
del Sitio (SI, por sus siglas
en inglés).

con
adiestramientos
militares historicos,
remanentes de
barriles a lo largo
de la orilla oeste de
la laguna, y el
SWMU 1 gradiente
arriba.

alrededores de la
laguna, descarga de
los barriles
remanentes, y
transporte a través de
corrientes efimeras
desde SWMU 1.

(representando 12
localizaciones) y 7
muestras de suelo
fueron colectadas
durante el SI.

fuente(s)
potencial(es) fueron
suficientemente
caracterizadas.

. L Mecanismo(s) Datos s L.
Nombre Descripcion Historia Fuente(s) . Analisis para la Determinacion
;. . ., . Potencial(es) Recolectados L .,
del Sitio del Sitio del Sitio Potencial(es) . .. L. de Decisién de No Accién/No
de Liberacion en el Sitio .. L.
de 7-Pasos Accion Adicional
Laguna La Laguna La Chiva es El sitio fue evaluado Uso normal de Escorrentia desde las | Dieciséis muestras de | Los datos sugieren Los datos sugieren que
Chiva una laguna marina durante un Estudio pesticidas asociado | areas altas en los sedimento que las dreas de las concentraciones de

constituyentes existentes
en sedimento y suelos no
representan un riesgo
potencial inaceptable
para los receptores
humanos o ecoldgicos.
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Declaration

The United States Department of the Navy (US Navy), in partnership with the United States Environmental
Protection Agency (USEPA), Puerto Rico Environmental Quality Board (PREQB), and United States Fish and
Wildlife Service (USFWS), has determined, based on the information contained within this Decision
Document, that no further investigative activities are warranted and that no action is necessary to be
protective of human health and the environment at Laguna La Chiva.

w g ¥
L// “3 _r,_.--"'-'\,,,/f"(.,"\.;_ 2;//’?’7 /’f / 4

Kevin Cloe, Navy Remedial Project Manager Date
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Declaration

The United States Department of the Navy (US Navy), in partnership with the United States Environmental
Protection Agency (USEPA), Puerto Rico Environmental Quality Board (PREQB), and United States Fish and
Wildlife Service (USFWS), has determined, based on the information contained within this Decision
Document, that no further investigative activities are warranted and that no action is necessary to be
protective of human health and the environment at Laguna La Chiva.

8/2%/201#

Daniel Rodriguez, USEPA Remedial Project Manager Date

ES121113032416TPA



Declaration

The United States Department of the Navy (US Navy), in partnership with the United States Environmental
Protection Agency (USEPA), Puerto Rico Environmental Quality Board (PREQB), and United States Fish and
Wildlife Service (USFWS), has determined, based on the information contained within this Decision
Document, that no further investigative activities are warranted and that no action is necessary to he
protective of human health and the environment at Laguna La Chiva.

Wb oo %[99 (2074

Wilmarie Rivera, PREQB Remedial Project Manager Date
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Declaration

The United States Department of the Navy (US Navy), in partnership with the United States Environmental
Protection Agency (USEPA), Puerto Rico Environmental Quality Board (PREQB), and United States Fish and
Wildlife Service (USFWS), has determined, based on the information contained within this Decision
Document, that no further investigative activities are warranted and that no action is necessary to be
protective of human health and the environment at Laguna La Chiva.

ﬁél 29 \‘ 2014

ilander, USFWS Remedial Project Manager Date
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SECTION 1

Introduction

This Decision Document provides formal concurrence among the stakeholder agencies (United States Navy
[Navy], United States Environmental Protection Agency [USEPA] Region 2, the Commonwealth of Puerto
Rico Environmental Quality Board [PREQB], and the United States Fish and Wildlife Service [USFWS]) that no
action is necessary at Laguna La Chiva, located within the former Vieques Naval Training Range (VNTR),
under the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) (Figures 1-1
and 1-2). The former VNTR is part of the Atlantic Fleet Weapons Training Area — Vieques, which was placed
on the National Priorities List (NPL) on February 11, 2005 (Comprehensive Environmental Response,
Compensation, and Liability Information System [CERCLIS] National Superfund database identification
number: PRN000204694).

This No Action Decision Document was prepared under the Navy Comprehensive Long-Term Environmental
Action (CLEAN) Contract N62470-08-D-1000, Contract Task Order 0037, for submittal to the Naval Facilities
Engineering Command (NAVFACENGCOM) Atlantic Division, USEPA Region 2, PREQB, and USFWS. The Navy,
USEPA, PREQB, and USFWS work jointly as the Vieques CERCLA Environmental Restoration Program (ERP)
Technical Subcommittee.

Laguna La Chiva is not a formal CERCLA site; however, military training activities were historically conducted
in the vicinity of the approximately 10-acre lagoon. Playa La Chiva (a.k.a., Blue Beach), to the south of the
lagoon, was one of the two most frequently used beaches for amphibious landing training (TAMS, 1979). In
addition, Solid Waste Management Unit (SWMU) 1 (the former Camp Garcia landfill) is located hydraulically
upgradient of Laguna La Chiva (Figure 1-2). In addition, as part of a 2007 island-wide characterization of
Vieques’ marine ecosystems, the National Oceanic and Atmospheric Administration (NOAA) collected
sediment samples from Laguna La Chiva in which pesticides (primarily 4,4’-dichlorodiphenyltrichloroethane
[DDT], 4,4’-dichlorodiphenyldichloroethane [DDE], and 4,4’-dichlorodiphenyldichloroethylene [DDD]) were
detected at concentrations higher than at other Vieques lagoons and above ecological screening values
(NOAA, 2010). Remnants of several steel drums were observed in Laguna La Chiva during various site
surveys.

Based on the above information, the ERP Technical Subcommittee concurred a Site Inspection (SI) was
warranted for Laguna La Chiva. The remainder of this Decision Document presents site-specific detail for
Laguna La Chiva, including pertinent historical information and analytical data evaluation, followed by the
rationale upon which the no action determination is based.

ES121113032416TPA 1-1
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SECTION 2

Decision Summary

This section presents a summary of the pertinent historical information and rationale for the no action
determination for Laguna La Chiva.

2.1 Site Background

Vieques Island is approximately 7 miles southeast of the eastern tip of the main island of Puerto Rico
(Figure 1-1). Vieques is the largest island in the Commonwealth of Puerto Rico, encompassing 33,088 acres.
The Navy purchased large portions of Vieques in the early 1940s to conduct military training activities.
Operations within the Former Naval Ammunition Support Detachment (NASD; western quarter of Vieques)
consisted mainly of ammunition loading and storage, vehicle and facility maintenance, and some training.
Operations within the Former VNTR (eastern half of Vieques) comprised various aspects of naval gunfire
training, including air-to—ground ordnance delivery and amphibious landings, as well as housing the main
base of operations for these activities at Camp Garcia. The former VNTR is over 14,000 acres and comprises
the Eastern Maneuver Area (EMA), Surface Impact Area (SIA), Live Impact Area (LIA), and Eastern
Conservation Area (ECA).

As noted in Section 1, Laguna La Chiva is sandwiched between two areas of former military activities
(Figure 1-2). Since the general vicinity of the lagoon was historically used as a training area for beach
landings, it is very likely to have involved spraying DDT for control of adult and larval mosquitoes and other
insect pests (e.g., biting midges [“no-see-ums”]), especially due to the presence of the lagoon where
mosquitoes and biting midges breed. Though there are no records available, a likely source of pesticides in
Laguna La Chiva may be normal pesticide application during training activities; however rusted remnants of
drums identified within the lagoon and the SWMU 1 landfill located hydraulically upgradient of the lagoon
were also recognized as potential sources.

In 2012, during refurbishment by USFWS of the bridge along Route 104 where it crosses Laguna La Chiva,
soil from the bank with some sediment from the southern arm of the lagoon was dredged and stockpiled
west of Laguna La Chiva. The dredging did not take place in the area where sediment samples containing
elevated pesticide concentrations were collected by NOAA.

2.2 Investigation History

The Navy ceased training exercises at the Former VNTR on April 30, 2003, in accordance with the
Presidential Directive to the Secretary of Defense on January 30, 2000, when the land was transferred to the
Department of Interior (DOI), to be managed by the USFWS as a National Wildlife Refuge. Although the DOI
is directed to protect and conserve the transferred land as a wildlife refuge, the Navy retains the
responsibility for conducting environmental investigations and clean-up of the property, as warranted.

Environmental investigations conducted at or in the vicinity of Laguna La Chiva include an Environmental
Baseline Survey (EBS) in 2003, a NOAA crab tissue study in 2005, a NOAA island-wide marine ecosystem
characterization in 2007, and an Sl in 2013. A summary of each investigation is provided below.

2.2.1 Environmental Baseline Survey

During the EBS, Potential Area of Concern (PAOC) W was identified as an area of stagnant, discolored water
where the road to Playa La Chiva crosses the southern arm of Laguna La Chiva (NAVFAC, 2003). An
evaluation of mangrove forest health noted a significant decline in mangrove density in Laguna La Chiva, but
attributed this to a variety of influences such as hurricane impacts, sediment accumulation, reduced inflow
of freshwater, and limited or blocked circulation with the sea (Geo-Marine, 2002). Since mangroves contain
large amount of tannins, the observation of discolored water was likely the result of tannins leached from
mangrove leaves which is a natural process common in lagoons, and when there is limited flushing of lagoon
water the dark color associated with the tannins can build. Observations made during a site visit performed

ES121113032416TPA 2-1
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by representatives of the Navy, USEPA, PREQB, USFWS, and National Oceanic and Atmospheric
Administration (NOAA) in 2007 supported these findings. Therefore, a no action determination was made
for PAOC W, which is documented in the No Action Decision Document for 4 Consent Order Sites and 6
PI/PAOC Sites (CH2M HILL, 2009).

2.2.2 NOAA Crab Tissue Study

In 2005, NOAA collected fiddler crab (Uca spp.) and land crab (Cardisoma guanhumi) tissue samples from
mudflats, mangrove wetlands, coastal forested areas, and sandy areas on the east and west ends of Vieques
Island, including around Laguna La Chiva (NOAA and Ridolfi, 2006) (Figure 2-1). The primary purpose of the
NOAA investigation was to characterize concentrations of explosive compounds, polychlorinated biphenyls
(PCBs), organochlorine pesticides, and trace elements in these species. While pesticides were detected in
crab tissue, the Public Health Consultation (PHC) prepared by the Agency for Toxic Substances and Disease
Registry (ATSDR), in part using the NOAA data, stated that the level of pesticides found in the land crab
samples were much lower than levels reported to cause harmful health effects (ATSDR, 2006). In addition,
NOAA evaluated the data and concluded that the pesticide concentrations in crabs did not exceed ecological
screening values intended for the protection of crustaceans.

2.2.3 NOAA Marine Ecosystem Characterization

In 2007, NOAA collected sediment samples from 78 near-shore and inland lagoon locations around Vieques
(NOAA, 2010). These data were collected as part of an island-wide characterization of Vieques’ marine
ecosystems, during which three of the inland lagoon sediment samples were collected from Laguna La Chiva
(Figure 2-2); results for the three samples showed the following:

e Pesticides — pesticides (primarily DDT, DDE, and DDD) were detected at concentrations higher than at
other lagoons on Vieques. Concentrations of DDT and DDD exceeded their respective ecological
screening levels in all three samples, while DDE exceeded its ecological screening level in two samples.
No pesticides exceeded USEPA Regional Screening Levels (RSLs).

e Polychlorinated Biphenyls (PCBs) — PCBs were detected at concentrations much lower than the National
Status and Trends mean values for the rest of US coastal waters (NOAA, 2010) and lower than or
comparable to PCB concentrations detected throughout NOAA's Vieques-wide sediment samples (i.e.,
not likely related specifically to Laguna La Chiva). Most importantly, no PCBs exceeded ecological
screening levels or USEPA RSLs.

e Polycyclic Aromatic Hydrocarbons (PAHs) — PAHSs, a subset of semi-volatile organic compounds (SVOCs),
were analyzed in accordance with NOAA’s National Status and Trends protocol. While PAHs were
detected in Laguna La Chiva sediment samples, all concentrations were lower than or comparable to
National Status and Trends median values for the rest of US coastal waters (NOAA, 2010) and generally
lower than or comparable to the PAH concentrations detected throughout NOAA’s sediment samples
(i.e., not likely related specifically to Laguna La Chiva). In fact, the NOAA report concluded: “Overall, the
concentrations of total PAHs in sediments were low; none of the concentrations of total PAHs exceeded
the sediment quality guidelines examined.” Most importantly, none of the PAH concentrations detected
in Laguna La Chiva sediment samples exceeded ecological screening levels or USEPA RSLs. Based on this
multiple-lines-of-evidence approach, PAHs were determined not to warrant further consideration as
potential contaminants of concern.

e  Butyltins — Butyltins are a class of compounds more typically used as biocides, such as tributytlin which
was historically incorporated into antifoulant paints such as on boat hulls. Butyltins were detected in
sediment at concentrations lower than or comparable to butyltin concentrations detected throughout
NOAA'’s island-wide data set (i.e., not likely related specifically to Laguna La Chiva). Most importantly no
tributyltin was detected and none of the butyltin concentrations exceeded ecological screening levels or
USEPA RSLs.
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e Explosives — No explosives were detected.

e Metals — Metals were detected in Laguna La Chiva samples, but no sediment concentrations were above
probable effects limit (PEL) or effects range-median (ERM) sediment quality guideline concentrations
which would have indicated that effects were likely in sediment-inhabiting organisms.

Based on the above information, the pesticides DDD, DDE, and DDT were identified by the ERP Technical
Subcommittee as the only potential contaminants of interest for further evaluation in the SI. Pesticides
(other than DDD, DDE, and DDT), PCBs, PAHSs, butyltins, explosives, and metals were eliminated by the ERP
Technical Subcommittee as potential contaminants of interest for further evaluation because they were
either not detected or were detected below ecological and human health risk-based screening levels.

2.2.4 SWMU 1

In March 2009, as part of an investigation of the former Camp Garcia landfill (SWMU 1), the Navy collected
surface and subsurface soil samples from depositional areas within two ephemeral streams upgradient of
Laguna La Chiva (Figure 2-3) to determine if hazardous constituents had been released to the streams. As
shown in the figure, DDD, DDE, and DDT were not detected in the most downgradient stations representing
the western and eastern ephemeral streams; stations SS26 and SB27, respectively. Upgradient ephemeral
stream stations SS25 and SS24 contained DDD, DDE, and DDT at concentrations below human health and
ecological screening levels; thus, there is no evidence from recent (2009) data of pesticide transport from
SWMU 1 downstream into Laguna La Chiva. Additional detail regarding the investigation of SWMU 1 is
presented in the Streamlined Remedial Investigation/Feasibility Study Report, Solid Waste Management
Unit 1 (SWMU 1), Former Vieques Naval Training Range, Vieques, Puerto Rico (CH2M HILL, 2011).

2.2.5 Laguna La Chiva Site Inspection

The Laguna La Chiva Sl was conducted in 2013 during which 16 sediment samples (representing 12 locations)
across Laguna La Chiva and 7 soil samples within the surrounding upland were collected (Figure 2-4), all in
accordance with the Sampling and Analysis Plan (CH2M HILL, 2013). The rationale for the locations, depths,
and analyses of the samples is as follows:

Twelve sediment locations were selected to provide broad spatial coverage across the lagoon to help
determine if there are any patterns of pesticide (or other contaminants) distribution. All sediment samples
were analyzed for pesticides (DDD, DDE, and DDT), VOCs, SVOCs (less PAHSs), total organic carbon (TOC), pH,
and grain size. At all locations, sediment was collected from the top 6 inches, except as noted in the fifth
bullet below.

e Sample locations SD01, SD02, SD03, and SD12 were placed to help evaluate potential transport of
contaminants (primarily pesticides) from upgradient SWMU 1 or surrounding areas to the lagoon via the
western ephemeral stream. Similarly, sample locations SD11, SD10, and SD09 were placed to perform
the same function for the eastern ephemeral stream.

e Sample locations SD02, SD03, and SD12 were placed to help evaluate potential releases from remnant
drums observed in those areas.

e Sample locations SD04, SD05, SD07, and SD0O8 were placed to help confirm the historical pesticide
concentrations reported at NOAA sampling stations 46P, 47P, and 115S3A.

e Sample location SD0O6 was placed to evaluate sediment (together with sample SD07) near the public
fishing pier on the vehicle bridge across the southern arm of the lagoon.

e At four of the sediment sampling locations (SD01, SD02, SD04, and SD11) both shallow (top 6 inches)
and deep (6 to 12 inches) sediment samples were collected to evaluate whether there were higher
concentrations in the deeper sediments, potentially corresponding to sediment present at or closer to
the surface when the Navy training activities (including normal pesticide application to control insect
pests) were taking place.
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Seven surface soil samples were collected in areas surrounding the lagoon (Figure 2-4) and analyzed for
pesticides (DDD, DDE, and DDT), TOC, pH, and grain size. The locations of the soil samples were selected to
provide broad spatial coverage around the lagoon, as well as target specific features.

e Sample location SSO1 was placed adjacent to where NOAA detected the highest pesticide concentrations
in sediment, and is also within an area where land crabs occur. Land crab habitat occurs within most of
the forested lagoon perimeter; however, samples SS05 and SS07 were collected to conservatively target
land crab habitat within the southern perimeter where historic military training operations frequently
occurred and where normal terrestrial pesticide application most likely occurred. Samples were
collected from 0 to 24 inches at these land crab habitat stations.

e Sample locations SS02, SS03, SS04, and SS06 were placed in lagoon perimeter salt flat areas to evaluate
pesticide concentrations in nearshore upland environments. These salt flats do not contain land crab
habitat; therefore, soil samples were collected from 0 to 12 inches at these stations.

2.3 Conceptual Site Model
2.3.1 Physical Characteristics

Laguna La Chiva is an approximately 10-acre estuarine lagoon. Under current (normal) conditions, the
hydrologic connection to the Caribbean Sea at the southern end of the lagoon is blocked by a large
accumulation of sand at Playa La Chiva, and this appears to be a well established barrier to the sea that is
infrequently breached by strong storm events. The interior of the lagoon contains extensive shallow water
and large exposed mud flats and salt flats with sparse mangrove vegetation. Historically, this lagoon was
dominated by mangroves, but a significant decrease in mangrove cover has occurred over time, likely the
result of long-term blocked circulation with the sea resulting in increased lagoon salinity and the associated
adverse effects on some mangrove species. Lagoon sediment, as evaluated during the SI, is characterized as
predominantly soft silt/clay (92%) with a small amount of sand (8%). Average total organic carbon is 4.3%.
Upland soils around the lagoon perimeter comprise silt/clay (59%) and sand (41%). The geology of the area
is alluvial marsh deposits likely underlain by Cretaceous sandstones, and/or siltstones, and/or volcanics. The
groundwater level is likely at the level of the lagoon, or within a few inches of this level. Average surface
water characteristics measured during the Sl included dissolved oxygen ranging from 4.9 to 6.6 milligrams
per liter (mg/L), temperature ranging from 26.4 to 26.6 °C, salinity ranging from 38.9 to 39.5 parts per
thousand (ppt), and pH ranging from 7.69 to 7.71 standard units.

The climate of Vieques is characterized as warm and humid (tropical-marine). Temperatures are nearly
constant with an annual average temperature of about 79 °F; August is the warmest month, with an average
temperature of 82 °F and February the coolest, with an average temperature of 76 °F. Vieques lies in the
path of the prevailing easterly trade winds, regulating the climate. The trade winds result in a rainfall pattern
characterized by a dry season from December through April and a rainy season from May through
November. Due to tropical low pressure systems carried by the trade winds, heavy precipitation results from
tropical storms and occasional hurricanes from July to November. The island’s average rainfall is
approximately 36 inches, with extremes of 25 inches in the east and 45 to 50 inches in the west.

Laguna La Chiva is an approximately 10-acre estuarine lagoon located in a low-lying area at an elevation less
than 3 ft above mean sea level (Figure 1-2). Two ephemeral streams drain into the lagoon. Under current
(normal) conditions, the hydrologic connection to the Caribbean Sea at the southern end of the lagoon is
blocked by a large accumulation of sand at Playa La Chiva, and this appears to be a well-established barrier
to the sea that is infrequently breached by strong storm events, as evident through time on historical aerial
photographs. The lagoon water level varies based on the amount of precipitation.

2.3.2 Potential Contaminant Sources and Release/Transport Mechanisms

Potential sources of pesticides include (1) normal historical application during military training activities in
the area, (2) leakage from historically disposed drums within the lagoon, and (3) migration of pesticides via
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two ephemeral streams from upgradient SWMU 1. As discussed in Section 2.2.4, an Rl was conducted at
SWMU 1 to evaluate the nature and extent of contamination and the potential for contaminants to migrate
downgradient of the site within the ephemeral streams. The RI/FS Report provides detail description of
SWMU 1 and concluded that there was no evidence of contamination from the SWMU being transported
along the ephemeral streams (CH2M HILL, 2011).

2.3.3 Future Land Use and Potential Receptors

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 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). Laguna La Chiva is managed and protected as part of the wildlife refuge. As a
result, associated workers may access the lagoon and conduct various maintenance or construction
activities. Although the site will not be developed for residential use, a residential scenario was included in
the HHRA to evaluate the unrestricted land use scenario. The vehicle bridge over the southwest end of the
lagoon includes a public fishing pier; thus, recreational fishing/crabbing can occur at this access point.
Though public access to the remainder of the lagoon perimeter is not restricted, shoreline access is
significantly impeded due to the lack of trails through the thick and thorny vegetation that surrounds the
lagoon and USFWS currently does not have plans to foster access around the lagoon. Playa La Chiva, a
popular beach just south of the lagoon, is currently open to the public and allows direct access to about 100
feet of open shoreline at the southern end of Laguna La Chiva where fishing or wading could occur.

A qualitative biological survey conducted during the Sl identified several species of fish in the lagoon
including snook (Centropomus sp.), tarpon (Megalops atlanticus), ladyfish (Elops saurus), white mullet
(Mugil curema), and mojarra (Eucinostomus spp.). Blue crabs (Calinectes sapidus) and fiddler crabs (Uca sp.)
are common in shallow water and mudflats throughout the lagoon. Common aquatic birds include clapper
rail (Rallus longirostris), multiple shorebird species (yellowlegs [Tringa spp.], spotted sandpiper [Actitis
macularius], black-bellied plover [Pluvialis squatarola], and ruddy turnstone [Arenaria interpres]), and
herons (little blue heron [Egretta caerulea], snowy egret [Egretta thula], and green heron [Butorides
virescens]). The white-cheeked pintail (Anas bahamensis), a Puerto Rico vulnerable species, has also been
observed occasionally.

The low-lying fringe of the lagoon contains a mix of unvegetated mud and salt flats, areas of dense saltwort
(Batis maritima), and patchy areas of black mangrove (Avicennia germinans) and some white mangrove
(Laguncularia racemosa). Red mangroves (Rhizophora mangle) are only found lining the deeper channel at
the southern end of the lagoon.

The vegetative community within the upland perimeter of Laguna La Chiva has historically been disturbed,
and as a result the habitat is now dominated by low-growing, thick thorn scrub. The more common plant
species include acacia (Acacia sp.), mesquite (Prosopis juliflora), white leadtree (Leucaena glauca), and box-
briar (Randia aculeata). Common birds observed include common ground dove (Columba passerina), gray
kingbird (Tyrannus dominicensis), bananaquit (Coerba flaveola), and yellow warbler (Dendroica petechia).
The small Indian mongoose (Herpestes auropunctatus) has been observed occasionally. Land crab
(Cardisoma guanhumi) burrows occur along most of the forested upland lagoon perimeter.

Thirteen federally listed species are known to occur, or have the potential to occur, on or near Vieques.
None of these plants or animals have been identified within Laguna La Chiva, and designated critical habitat
is not present at this site.

2.4 Laguna La Chiva Release Assessment Decision Analysis

Sixteen sediment samples (representing 12 locations) and 7 soil samples were collected during the SI
(Figure 2-4). These samples provide sufficient coverage of potential contaminant sources at Laguna La Chiva
to determine if a CERCLA-related release occurred at the site and whether further investigation or action is
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warranted. Chemical constituents detected in the sediment and soil samples at Laguna La Chiva are
summarized in Table 2-1 (sediment) and Table 2-2 (soil).

This subsection discusses the sample results in the context of the Data Evaluation Decision Tree (Figure 2-5).
Step 1: Is the site potentially CERCLA-eligible?

NOAA conducted an island-wide marine ecosystem evaluation in 2007 and found that the pesticides DDT,
DDE, and DDD in Laguna La Chiva sediment were higher than at other lagoons on Vieques and above
ecological screening values. Since the general vicinity of Laguna La Chiva was historically used as a frequent
training area for beach landings, it is very likely to have involved spraying DDT for control of adult and larval
mosquitoes and other insect pests. Though there are no records available, a likely source of pesticides in
Laguna La Chiva may be normal pesticide application during training activities; however, rusted remnants of
drums identified within the lagoon and the SWMU 1 landfill located hydraulically upgradient of the lagoon
were also recognized as potential sources. Based on this information, the potential presence of CERCLA
hazardous substance(s) could not be confidently ruled out without additional sample collection, which was
conducted during the 2013 SI. Therefore, the decision analysis proceeds to Step 2.

Step 2: Does the data quality evaluation indicate the dataset as a whole is available and
useful for the intended purpose?

The raw analytical data are provided in Appendix A. The data quality evaluation of the Sl data is summarized
in Appendix B. Based on the evaluation of the S| data, the 95% goal was met for each combination of matrix
and analysis group with the exception of sediment SVOCs where 79.5% completeness was obtained. A total
of 20.5% of the SVOC sediment data were R-qualified as “rejected” due to low recovery of a surrogate spike
which is used to ensure target compounds are accurately recovered during the analytical process. The low
recovery indicates there is a potential low bias due to matrix interference. Three of the 12 sediment stations
(SD04, SD05, and SD06) were affected, comprising samples VENO-SD04-000H, VENO-SD04-0H01, VENO-
SD05-000H, and VENO-SD06-000H. However, a number of SVOCs were still reportable (i.e., not rejected) in
sample VENO-SD04-000H as non-detect. In addition, the 12 remaining sediment samples (representing 9
stations throughout the lagoon) had acceptable surrogate spike recoveries, and very significantly, SVOCs
were non-detect for all results. In addition, PAHs detected in Laguna La Chiva sediment samples collected by
NOAA, including in the vicinity of samples SD04, SD0O5, and SD06, were up to orders of magnitude below
NOAA'’s toxicological values and ecological and human health screening values used for Vieques sites.
Further, there is no known or suspected source of an SVOC release to the lagoon; SVOC analysis was simply
included because it had not been included in past sampling. Based on the above information, the rejected
data do not represent a data gap that inhibits drawing conclusions and making determinations for Laguna La
Chiva. Further, because the rejected results were due to matrix interferences, which is common in samples
from settings such as Laguna La Chiva, additional samples from the area would likely result in similar matrix
interferences. Therefore, the dataset as a whole is available and useful for the intended purpose of meeting
the study objectives and making site-specific determinations.

Step 3: Were any pesticides, VOCs, or SVOCs detected?

For the samples collected during the Sl (2013), the following were detected by medium:

Sediment (samples SDO1 through SD12)

e Pesticides: DDD, DDE, and DDT
e VOCs: 2-butanone, acetone, bromoform, and carbon disulfide
e SVOCs: None detected

Surface Soil (samples $S01 through S507)

e Pesticides: DDE
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Step 4: Are there any pesticides, VOCs, or SVOCs that are potentially attributable to
historic CERCLA-related releases at the site?

Sediment (samples SD01 through SD12)

As noted previously, the pesticide concentrations detected in Laguna La Chiva may very well be present due
to normal pesticide application associated with the military training activities. However, they are carried
forward in the decision analysis as a conservative measure due to the presence of the drum remnants and
the location of the lagoon downgradient of the SWMU 1 landfill.

Four VOCs: 2-butanone, acetone, bromoform, and carbon disulfide were detected in sediment samples at
low concentrations relative to screening levels (orders of magnitude below). 2-Butanone, acetone and
bromoform are common laboratory contaminants and bromoform can also be produced by marine
vegetation; carbon disulfide can be produced naturally by sediment microorganisms in wetlands. However,
as a conservative measure, due to their other potential uses (e.g., solvents), they are carried forward in the
decision analysis.

Surface Soil (samples SS01 through $507)

Like the pesticides in sediment, the DDE detected in soil is retained for further evaluation in Step 5 as a
conservative measure.

Step 5: Are there any exceedances of the most conservative screening values?

In this step of the decision analysis, the data for the CERCLA-related constituents identified in Step 4 are
compared to the screening criteria shown on the detection tables (Tables 2-1 and 2-2). Those constituents
that exceed one or more criteria are listed below.

Sediment

DDD: Nine detections (stations SDO1 [0-6 and 6-12 inches], SD02 [0-6 inches only], SD03, SD04 [0-6 inches
only], SD05, SD06, SD0O7, and SD12) at concentrations (between 2.6 J micrograms per kilogram (ug/kg) and
150 J pug/kg) above the Ecological Screening Value (ESV) (1.22 pg/kg).

DDE: Eight detections (stations SDO1 [0-6 and 6-12 inches], SD02 [0-6 and 6-12 inches], SD03, SD04 [0-6
inches only], SD06, and SD12) at concentrations (between 11 J ug/kg and 41 J ug/kg) above the ESV (2.2

ug/kg).

DDT: Five detections (stations SDO1 [0-6 and 6-12 inches], SD02 [0-6 inches], SD03, and SD12) at
concentrations (between 3.2 J ug/kg and 210 J pg/kg) above the ESV (1.19 pg/kg).

VOCs: No exceedances

Surface Soil

DDE: One detection (station SS05) at a concentration (2,300 ug/kg) above the adjusted RSL for residential
soil (1,400 pg/kg) and ESV (114 pg/kg).

As shown above, there are pesticide exceedances of the most conservative screening values in soil and
sediment. Therefore, the decision analysis process continues to Step 6. It is noted here that in accordance
with the Vieques Master Ecological Risk Assessment Protocol (CH2M HILL, 2010a and 2010b), detected
constituents for which there are no ESVs are carried forward into quantitative ecological risk assessment
(ERA). Although quantitative risk assessments are not standard components of Sls, the ERP Technical
Subcommittee concurred during a preliminary review of the Sl data during the August 2013 Technical
Subcommittee meeting that quantitative risk assessments would be performed for the Laguna La Chiva SI.
Therefore, because the four VOCs detected in Laguna La Chiva sediment do not have ESVs, they are carried
forward into the ecological risk assessment performed in Step 6 of the decision analysis.

ES121113032416TPA 2-7



LAGUNA LA CHIVA NO ACTION DECISION DOCUMENT

Step 6: Can more realistic evaluations of the data be performed, and if so, do they suggest
contaminant levels that warrant no action?

As noted above, quantitative risk assessments were performed for the Laguna La Chiva Sl; these risk
assessments constitute the primary more realistic evaluation of the data and are summarized below. The full
risk assessments are provided in Appendix C (human health) and Appendix D (ecological). In addition, a
spatial evaluation of the pesticides detected in the lagoon is included in this step to help determine the
likely source of the pesticides (i.e., normal pesticide application, release from drums, release from SWMU 1
landfill).

Human Health Risk Assessment

A human health risk assessment (HHRA) was conducted for Laguna La Chiva that evaluated
potential/hypothetical current and future health risks from exposure to contaminants in site soil and
sediment, and as modeled in the tissues of biota (fish and blue crab), based on the analytical data collected
during the SI. Although the site will not be developed for residential use, a residential scenario was included
in the HHRA to evaluate the unrestricted land use scenario.

The following chemicals of potential concern (COPCs), by medium and receptor group, were identified for
surface soil and sediment using the screening process presented in the Vieques Master HHRA protocol
(CH2M HILL, 2010a):

e Current/Future Recreational Users/Trespassers/Site Visitors:
— DDE was identified as a COPC in surface soil for the direct contact exposure pathways.
— No COPCs were identified in sediment for the direct contact exposure pathways.

e Future Residents
— DDE was identified as a COPC in surface soil for the direct contact exposure pathways.

e Future Maintenance Workers/Industrial Workers/Construction Workers:
— No COPCs were identified in surface soil for the direct contact exposure pathways.

e Current/Future Fish and Blue Crab Consumers:
— Three pesticides (DDD, DDE, and DDT) were identified as COPCs for the fish/blue crab consumption
pathways.

USEPA ’s target (acceptable) range for excess lifetime cancer risk (ELCR) associated with CERCLA sites is 1-in-
10,000 (1x10™) to 1-in-1,000,000 (1x10°¢). Similarly, the target (acceptable) non-cancer hazard index (Hl) is 1
or less per target organ. Risk estimates were calculated for potential receptors and exposure pathways using
conservative assumptions for exposure factors and exposure point concentrations. The risk estimates are
summarized below:

e Recreational Users/Trespassers/Site Visitors — Current/Future Scenario — Surface soil (ingestion, dermal
contact, and inhalation):
— Adult: 2x107 ELCR
—  Youth: 1x107 ELCR
— Child: 3x107 ELCR

e  Fish Consumers — Current/Future Scenario — Fish (ingestion):

— Adult: 3x10° ELCR, target organ-specific HI <1
—  Youth: 2x107° ELCR, target organ-specific HI <1
—  Child: 1x10° ELCR, target organ-specific HI <1

e Blue Crab Consumers (Adult) — Current/Future Scenario — Blue Crab (ingestion):

— Adult: 5x107° ELCR, target organ-specific HI <1
—  Youth: 3x10” ELCR, target organ-specific HI <1
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—  Child: 3x107° ELCR, target organ-specific HI <1
e Residents (Child/Adult) — Future Scenario Soil — Surface Soil (ingestion, dermal contact, and inhalation):
— Adult/Child Aggregate: 2x10® cumulative ELCR

Chemicals of concern (COCs) are generally identified when the potential ELCR or Hl for a receptor group
exceeds USEPA threshold values (a total ELCR of 1x10* or a target organ-specific Hl of 1) and concentrations
are site-related and above background levels. For each receptor group, when a potential ELCR of 1x10* is
exceeded for an environmental medium, the COPCs above background levels and posing an individual ELCR
greater than 1x10°® in that environmental medium are identified as COCs. When a potential target organ-
specific HI exceeds 1 for an environmental medium, the COPCs above background levels and posing a hazard
guotient (HQ) greater than 0.1 for the target organ in that environmental medium are identified as COCs.
Factors such as nature of contamination source, laboratory contamination, and common pesticide use
(unrelated to spills, improper storage disposal or use) are considered when identifying COCs.

ELCR and HI estimates for potential soil, sediment, and biota exposures at Laguna La Chiva were within
USEPA -acceptable levels for all receptor groups. The potential ELCRs for the exposure scenarios evaluated
at Laguna La Chiva were within or less than the target ELCR range of 1x10° to 1x10*. Additionally, all
estimated target organ-specific HIs were less than the threshold of 1. Therefore, no COCs were identified in
soil, sediment, fish, or blue crab at Laguna La Chiva based on the exposure scenarios evaluated in the HHRA.

Ecological Risk Assessment

A screening ecological risk assessment (SERA), constituting Steps 1 and 2 of the ERA process, and the first
step (Step 3A) of a baseline ecological risk assessment (BERA) was conducted for Laguna La Chiva using
sediment and soil data collected during the SI.

For terrestrial habitats surrounding Laguna La Chiva, lines of evidence evaluated included: (1) comparison of
surface soil concentrations with ecological screening values (ESVs); (2) evaluation of modeled dietary doses
to wildlife; and (3) comparison with concentrations of pesticides detected in soil elsewhere on Vieques and
attributed to normal pesticide use. DDD and DDT were not detected in any soil sample. DDE, detected in
only one sample, had a concentration which exceeded the ESV. Seven terrestrial wildlife receptors were
evaluated for food web exposure to DDE; however, potential risk was conservatively identified only for the
velvet free-tailed bat consuming aerial insects with resulting HQs of 2.3 based upon the maximum
acceptable toxicant concentration (MATC), and slightly above one (1.04) based upon the lowest observed
adverse effect level (LOAEL). Concentrations of pesticides detected in soil elsewhere on Vieques and
attributed to normal pesticide use were considered in the risk evaluation. The maximum concentration of
DDE detected in Vieques soils and attributed to normal pesticide use is 3,990 pg/kg, a value based on the
record of decision (ROD) for Area of Concern (AOC) H, which presented a no action determination indicating
there is no unacceptable risk over that of background to human health or the environment under current or
potential future site use. At AOC H, DDE was detected in 22 of 32 surface soil samples ranging from 1.4 to
3,990 pg/kg. This maximum DDE concentration is greater than the maximum soil concentration of DDE
(2,300 pg/kg) at Laguna La Chiva. Thus, considering that the maximum (and only) detected concentration of
DDE in soil around Laguna La Chiva is within the range of concentrations detected in soil on Vieques and
attributed to normal pesticide use, DDE was not identified as a COC.

For the lagoon (aquatic) habitat, lines of evidence included: (1) comparison of sediment concentrations with
ESVs and equilibrium partitioning values (EqPs); and (2) evaluation of modeled dietary doses to aquatic
wildlife. Though DDD, DDE, and DDT were detected above ESVs, concentrations were below EqPs and
therefore they were not retained as COPCs in sediment. Carbon disulfide was the only sediment chemical
that exceeded the EgP, but was not identified as a final COC considering that is unlikely present as a result of
past releases, taking into account factors such as high volatility, low partitioning to sediment, and a half-life
in sediment of 7.4 months. Carbon disulfide is also known to be produced naturally by sediment
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microorganisms in wetlands. For the evaluation of modeled dietary doses to aquatic wildlife, the food web
evaluation did not identify any sediment COCs.

In conclusion, no COCs were identified for direct surface soil or sediment exposures at Laguna La Chiva.
Similarly, no COCs were identified for food web exposures to these media. Thus, risks to ecological receptors
are acceptable.

Spatial Evaluation of Pesticide Concentrations

Among the station locations (SD01, SD02, SD03, and SD12) placed to help evaluate the potential transport of
contaminants from upgradient SWMU 1 via the western ephemeral stream, DDD, DDE, and DDT were
detected in all surface (0-6 inches) sediment samples at maximum concentrations of 76 J ug/kg (SD03), 17 J
pg/kg (SD02 and SD03), and 54 J pug/kg (SD03), respectively. Additionally, DDD, DDE, and DDT were detected
in subsurface (6-12 inches) sediment at SDO1 (140 J, 41 J, and 210 J pg/kg, respectively), and DDE was
detected in subsurface sediment at SD0O2 (14 J ug/kg). DDD, DDE, and DDT concentrations are generally
greater in the subsurface sediment than in the surface sediment, which suggests there is no ongoing or
recent release from the ephemeral stream, but that there may have been historic releases via the
ephemeral stream. However, it is also just as likely that the higher concentrations at depth are due to the
fact that pesticide applications in support of military training activities ceased decades ago.

Samples from stations SD09, SD10, and SD11, collected to evaluate the potential transport of contaminants
from upgradient SWMU 1 or surrounding areas via the eastern ephemeral stream, were non-detect for DDD,
DDE, and DDT other than a very low-level DDE detection (1.5 J pg/kg). The non-detect (DDD and DDT) and
low detect (DDE) results for the eastern half of the lagoon suggest that an upgradient CERCLA-related
release potentially resulting in the transport of contaminants to the lagoon via the eastern ephemeral
stream is unlikely because if there was an upgradient CERCLA-related pesticide release, expected
concentrations of pesticides at samples from stations SD09, SD10, and SD11 would be higher.

Stations SD02, SD03, and SD12 were also sampled to evaluate potential releases from remnant drums
observed at those locations. DDD, DDE, and DDT were detected in surface sediment at all three locations
and DDE was detected in subsurface sediment at SD02. The highest concentrations of DDD and DDT were
found at SDO3 (76 J ug/kg and 54 ) pg/kg, respectively); the highest DDE concentration occurred at SD02 and
SDO03 at 17 J ug/kg for both. Additionally, DDE was detected in subsurface sediment at SD0O2 (14 J pg/kg). The
concentrations of DDD, DDE, and DDT at these three drum locations, including surface and subsurface data,
are within the range of concentrations at all other sediment stations at the southwestern end of the lagoon
(i.e., stations SDO1, SD04, SDO5, SD06, and SD0O7). DDD ranged from 3.6 UJ to 76 J ug/kg at the drum
stations, and from 6.3 UJ to 150 J ug/kg at the southwestern lagoon stations. DDE ranged from 14 J to 17 J
ug/kg at the drum stations, and from 2.6 UJ to 41 J pg/kg at the southwestern lagoon stations. DDT ranged
from 3.6 UJ to 54 J ug/kg at the drum stations, and from 2.6 UJ to 210 J ug/kg at the southwestern lagoon
stations. These comparable data sets indicate that the drums are not the likely source of pesticides detected
in Laguna La Chiva sediment.

Samples collected at stations SD04, SD05, SD0O7, and SD08 were used to help confirm the historical (2007)
pesticide concentrations reported at NOAA sampling stations 46P, 47P, and 115S3A. The 2013 Sl results
show that the elevated DDD, DDE, and DDT concentrations previously measured at NOAA station 46P were
not found in the Sl sampling at this station (SD04) or in the nearby (approximately 30 ft) deeper channel
station (SD05). DDD was detected in surface sediment at SD04 at a concentration of 8.3 J ug/kg and at SD05
at a concentration of 7.2 J ug/kg (versus 195 pg/kg at NOAA station 46P). DDE was detected at a
concentration of 20 J pg/kg at SD04 (versus 123 pg/kg at NOAA station 46P) and was not detected at nearby
station SDO5. DDT was not detected at either SD04 or SDO5; DDT was previously detected at a concentration
of 654 pg/kg at station 46P. Sl sampling at NOAA stations 47P and 115S3A (Sl stations SDO8 and SDO07,
respectively) resulted in all concentrations below detection with the exception of a single detect of DDD
(2.6 J pg/kg) at SDO7.

2-10 ES121113032416TPA



SECTION 2—DECISION SUMMARY

Samples from stations SD06 and SDO7 were collected to evaluate sediment near the public fishing pier on
the vehicle bridge across the southern arm of the lagoon. DDD was detected at a concentration of 150 J
ug/kg upgradient of the fishing pier (SD06) and at a concentration of 2.6J ug/kg downgradient (SD07). DDE
was detected at SDO6 at a concentration of 14 J ug/kg but was non-detect at SDO7. DDT was not detected at
either station. As discussed previously, none of the pesticide concentrations in lagoon sediment poses an
unacceptable risk to potential human receptors, including those catching fish from the lagoon.

Step 7: Does the historic information and/or spatial distribution of data indicate the
potential source area was sufficiently sampled?

Evaluation of historical information, observations made during inter-agency site visits, and inter-agency
discussions determined that the transport of contaminants from upgradient SWMU 1 or surrounding areas
to the lagoon via the eastern and/or western ephemeral streams and drum remnants represented the
potential sources of potential CERCLA-related releases warranting investigations. Surface soil and sediment
samples were collected in these areas during the Sl. In addition, surface soil and sediment samples were
collected at locations previously sampled by NOAA in 2007 that exhibited elevated DDD, DDE, and DDT
concentrations. Sediment samples were also collected near the public fishing pier on the vehicle bridge
across the southern arm of the lagoon and surface soil samples were collected from the uplands
surrounding the lagoon. Additionally, samples were collected across the entire reach of the lagoon and at
multiple depths to help assess spatial variability, potential sources (including normal pesticide application),
and risks. Based on this information, the spatial distribution of the samples collected at Laguna La Chiva and
the resulting data indicate that the potential source areas were sufficiently sampled and the data are
representative of the lagoon surface water and sediment as a whole. Further, the information collected
during historical sampling by NOAA, observations made during the Sl (i.e., absence of source area), and
analytical results of Sl sampling throughout and adjacent to Laguna La Chiva indicate the data are also
representative of the dredged soil/sediment.

2.5 Conclusions and No Action Determination

The decision analysis process described above indicates that, based on the Sl data, the existing sediment and
soil constituent concentrations do not pose a potentially unacceptable risk to human or ecological receptors.
In addition, the concentrations and spatial distribution of pesticides support the assumption that the likely
source of pesticides was normal pesticide application. Therefore, no action is warranted for Laguna La Chiva
or the dredged soil/sediment associated with the bridge refurbishment. However, should the dredged
soil/sediment be identified for re-use, it will be characterized in accordance with the planned re-use.

ES121113032416TPA 2-11



TABLE 2-1

Laguna La Chiva Sediment Detection and Exceedance Results

Laguna La Chiva No Action Decision Document
Former Vieques Naval Training Range
Vieques, Puerto Rico

Sample ID Veno-SD01-000H | Veno-SD01-0HO1 | Veno-SDO1P-000H | Veno-SD02-000H Veno-SD02-0H01 Veno-SD03-000H VENO-SD04-000H VENO-SD04-0H01 VENO-SD05-000H VENO-SD06-000H
Sample Type RSL Residential ESV Native Native Field Duplicate Native Native Native Native Native Native Native

. . 1 .
Sample Depth (ft) Soil Adjusted” | Sediment 0-05 0.5-1.0 0-05 0-05 0.5-1.0 0-05 0-05 0.5-1.0 0-05 0-05
Sample Date 5/15/2013 10:30 5/15/2013 10:45 5/15/2013 10:30 5/15/2013 9:15 5/15/2013 10:00 5/15/2013 8:15 5/17/2013 8:35 5/17/2013 8:20 5/17/2013 9:10 5/17/2013 9:35
Chemical Name
\Volatile Organic Compounds (UG/KG)
2-Butanone 2,800,000 - 4.6 UJ 531J 49 ] 48 J 27 J 23] 23] 13J 25 7] 56 J
lAcetone 6,100,000 - 12.0J 26 J 22] 140 J 100 J 90 J 120 J 71 130 J 240 J
Bromoform 62,000 - 1.8 U 1.6 U 1.8 U 2.5 UJ 1.8 UJ 2.2 UJ 5.8 UJ 3.8 UJ 5UJ 3.9 UJ
Carbon disulfide 82,000 - 9.1U 82U 9UuU 13 UJ 9.1 UJ 841 51J 85J 16 J 203
Semivolatile Organic Compounds (UG/KG)
No Detections
Pesticides (UG/KG)
4,4'-DDD 2,000 1.22 841 140 J 15 J 713 3.6 UJ 76 J 8.31J 6.3 UJ 7.2 150 J
4,4'-DDE 1,400 2.2 11 J 41 J 16 J 17 J 14 J 17 J 203 6.3 UJ 7.2 UJ 14 J
4,4'-DDT 1,700 1.19 321 210 J 8.8 J 3.7J 3.6 UJ 54 ] 8.4 UJ 6.3 UJ 7.2 UJ 5.4 UJ
Notes:

1 - Adjusted Regional Screening Levels (RSLs)(USEPA, Nov 2013)
ESV - Ecological screening value

J - Estimated result

NS - Not sampled

U - Not detected

UJ - Not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

Bold text indicates detection

Blue shading indicates exceedance of ESV
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TABLE 2-1

Laguna La Chiva Sediment Detection and Exceedance Results

Laguna La Chiva No Action Decision Document
Former Vieques Naval Training Range
Vieques, Puerto Rico

Sample ID VENO-SD07-000H | VENO-SDO7P-000H | Veno-SD08-000H | Veno-SD09-000H | Veno-SD10-000H | Veno-SD11-000H | Veno-SD11-0HO1 | Veno-SD12-000H
Sample Type RSL Residential ESV Native Field Duplicate Native Native Native Native Native Native

. . 1 B
Sample Depth (ft) Soil Adjusted” | Sediment 0-05 0-05 0-05 0-05 0-05 0-05 0.5-1.0 0-05
Sample Date 5/17/2013 10:15 5/17/2013 10:15 5/16/2013 10:15 5/16/2013 10:45 5/16/2013 9:50 5/16/2013 8:50 5/16/2013 9:00 5/15/2013 8:30
Chemical Name
\Volatile Organic Compounds (UG/KG)
2-Butanone 2,800,000 - 2.8 U 33U 17 J 7.817J 24 0 23] 83 0 16 J
Acetone 6,100,000 -- 7.8J 8.1J 95 J 43 J 120 O 100 J 37 0 73 J
Bromoform 62,000 - 1.1 U 1.3 U 3.6 UJ 2.3 UJ 0.70 J 2.7 UJ 1.2 U 2.6 UJ
Carbon disulfide 82,000 -- 4.8 J 41 ] 34 J 257 9.6 U 13 21 0 21
Semivolatile Organic Compounds (UG/KG)
No Detections
Pesticides (UG/KG)
4,4'-DDD 2,000 1.22 26 J 257 5.8 UJ 4.7 UJ 3.8 UJ 4.7 UJ 2.1UJ 4]
4,4'-DDE 1,400 2.2 2.6 UJ 2.6 UJ 5.8 UJ 4.7 UJ 3.8 UJ 4.7 UJ 1517 14 J
4,4'-DDT 1,700 1.19 2.6 UJ 2.6 UJ 5.8 UJ 4.7 UJ 3.8 UJ 4.7 UJ 2.1 UJ 4]
Notes:

1 - Adjusted Regional Screening Levels (RSLs)(USEPA, Nov 2013)
ESV - Ecological screening value

J - Estimated result

NS - Not sampled

U - Not detected

UJ - Not detected, quantitation limit may be inaccurate

MG/KG - Milligrams per kilogram

Bold text indicates detection

Blue shading indicates exceedance of ESV
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TABLE 2-2

Laguna La Chiva Soil Detection and Exceedance Results
Laguna La Chiva No Action Decision Document

Former Vieques Naval Training Range

Vieques, Puerto Rico

Sample ID

Sample Type RSL Residential | ESV
Sample Depth (ft) Soil Adjusted* Soil
Sample Date

Veno-SS01-0002

Veno-SS01P-0002

VENO-SS02-0001

VENO-SS03-0001

Veno-SS04-0001

Veno-SS05-0002

VENO-SS06-0001

Veno-SS07-0002

Native

Field Duplicate

Native

Native

Native

Native

Native

Native

0-20

0-20

0-1.0

0-1.0

0-1.0

0-20

0-1.0

0-20

5/14/2013 9:30

5/14/2013 9:30

5/16/2013 14:35

5/16/2013 14:20

5/14/2013 11:00

5/14/2013 10:30

5/16/2013 15:10

5/14/2013 13:30

Chemical Name

Pesticides (UG/KG)

4,4'-DDE 1,400 114

13U

1.3 UJ

1.4UJ

14U

1.5UJ

2,300

2UJ

21U

Notes:

1 - Adjusted Regional Screening Levels (RSLs)(USEPA, Nov 2013)
ESV - Ecological screening value

NS - Not sampled

U - Not detected

UJ - Not detected, quantitation limit may be inaccurate
MG/KG - Milligrams per kilogram

Bold text indicates detection

Green shading indicates exceedance of Adjusted RSL for
Residential Soil and ESV

Blue shading indicates exceedance of ESV
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Prepare No Further Action
Is th Step ! all No ‘/ Decision Document with
s the site potentially '@ulatory approval or defer to

CERCLA-eligible? another regulatory program

Yes

A

Collect site-specific
samples if none exist

A

Stgp 2 L N Collect additional
Does the data quality e\(aluatlpn indicate 0 samples and retumn to
the dataset as a whole is available? and Step 2
useful® for its intended purpose?

Yes

A

Step 3 No

Prepare No Action
Decision Document
with regulatory
approval.

Yes

Step 7
Does the historic
information and/or spatial
distribution of data

A 4

Were any pesticides, VOCs, or 7y
SVOCs detected?

Yes

Step 4

Are there any pesticides, VOCs, or SVOCs that
are potentially attributable to historic
CERCLA-related releases* at the site?

No

Yes

Step 5

Are there any exceedances of the most

conservative screening values, which comprise ... No

indicate te potential
source area was
sufficiently sampled?

A

Collect additional
samples and return to
Step 2

adjusted residential RSLs (ss, sd°)?
or
ecological screening values (ss, sd)?

Collect additional
samples as part of an
Expanded Sl and return
to Step 2

Yes 4

Yes

Step 6 Step 6a

Can more realistic evaluations® of the No Would additional

Make a determination of whether an
interim action should be implemented or

No whether a remedial investigation is

A 4

source area data
permit more realistic
evaluations?

data be performed, and if so, do they
suggest contaminant levels that
warrant no action?

warranted. If remedial investigation is
warranted, collect additional samples and
proceed to Figure 6.

Yes

Notes:
The decision makers associated with this decision tree are the Navy, USEPA, PREQB,

and USFWS.

This decision tree, and the worksheets referenced below, originated from the

Sampling and Analysis Plan Laguna La Chiva Site Inspection/Remedial Investigation,
Atlantic Fleet Weapons Training Area - Vieques, Former Vieques Naval Training Range,
Vieques, Puerto Rico, April 2013.

! Determination of CERCLA eligibility is described in Worksheet #11
Z«Available” data are described in Worksheet #37

% “Useful” data are described in Worksheet #37

* CERCLA-related releases are defined in Worksheet #11

® ss = surface soil; sd = sediment

¢ Examples of the types of more realistic evaluations that may be performed are described in
Section 1.1.2 of the Final SI/ESI Report (CH2M HILL, October 2009)

FIGURE 2-5

Site Inspection Evaluation Decision Tree

No Action Decision Document Laguna La Chiva
Atlantic Fleet Weapons Training Area - Vieques
Former Vieques Naval Training Range

Vieques, Puerto Rico CH2MVIHILL.
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Appendix A
Analytical Data




Vieques East

Laguna La Chiva
Validated Sediment Raw Analytical Data

May 2013
Sample ID Veno-SD01-000H | Veno-SD01-0HO1 | Veno-SD01P-000H | Veno-SD02-000H | Veno-SD02-0HO1 | Veno-SD03-000H | VENO-SD04-000H | VENO-SD04-0H01 [ VENO-SD05-000H | VENO-SD06-000H | VENO-SD07-000H | VENO-SD0O7P-000H | Veno-SD08-000H | Veno-SD09-000H | Veno-SD10-000H | Veno-SD11-000H | Veno-SD11-0HO1 | Veno-SD12-000H
Sample Date 5/15/2013 10:30 | 5/15/2013 10:45 5/15/2013 10:30 5/15/2013 9:15 | 5/15/2013 10:00 | 5/15/2013 8:15 5/17/2013 8:35 5/17/2013 8:20 5/17/2013 9:10 5/17/2013 9:35 5/17/2013 10:15 5/17/2013 10:15 5/16/2013 10:15 | 5/16/2013 10:45 [ 5/16/2013 9:50 5/16/2013 8:50 5/16/2013 9:00 5/15/2013 8:30
Chemical Name
\Volatile Organic Compounds (UG/KG)
1,1,1-Trichloroethane 1.8U 1.6 U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23 U 19U 2.7 U 1.2U 2.6 UJ
1,1,2,2-Tetrachloroethane 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
1,1,2-Trichloroethane 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
1,1-Dichloroethane 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
1,1-Dichloroethene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
1,2,3-Trichlorobenzene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
1,2,4-Trichlorobenzene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
1,2-Dibromo-3-chloropropane 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 W 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
1,2-Dibromoethane 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
1,2-Dichlorobenzene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
1,2-Dichloroethane 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 W 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
1,2-Dichloropropane 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
1,3-Dichlorobenzene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
1,4-Dichlorobenzene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
2-Butanone 4.6 UJ 53J 491 48] 273 23] 23] 137 257 56 J 28U 33U 173 7.8 24 23] 8.3 16 J
2-Hexanone 46U 41U 45U 6.3 UJ 4.6 UJ 5.4 UJ 14 UJ 9.5 UJ 13 UJ 9.8 UJ 28U 33U 9 uUJ 5.8 UJ 48U 6.6 UJ 29U 6.4 UJ
4-Methyl-2-pentanone 46U 41U 45U 6.3 UJ 4.6 UJ 5.4 UJ 14 UJ 9.5 UJ 13 UJ 9.8 UJ 28U 33U 9 uUJ 5.8 UJ 48U 6.6 UJ 29U 6.4 UJ
/Acetone 123 26J 22 140 J 100 J 90 J 120 J 713 130J 240 J 7.8 81J 957 437 120 100 J 37 733
Benzene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
Bromochloromethane 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 W 11U 13U 3.6 UJ 23U 19U 2.7 U 12U 2.6 UJ
Bromodichloromethane 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
Bromoform 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 07J 2.7 U3 1.2U 2.6 UJ
Bromomethane 91U 82U 9uU 13 UJ 9.1UJ 11U 29 UJ 19 UJ 25 UJ 20 UJ 55U 6.6 U 18 UJ 12 U 9.6 U 13 UJ 59U 13 UJ
Carbon disulfide 91U 82U 9u 13 UJ 9.1 UJ 841J 51J 85J 16 J 20J 4817 413 347 251 9.6 U 137 21 211
Carbon tetrachloride 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 12U 2.6 UJ
Chlorobenzene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 W 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
Chloroethane 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
Chloroform 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23 U 19U 2.7 U 1.2U 2.6 UJ
Chloromethane 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
cis-1,2-Dichloroethene 1.8U 16U 1.8U 25 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
cis-1,3-Dichloropropene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23 U 19U 2.7 U 1.2U 2.6 UJ
Cyclohexane 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 W 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
Dibromochloromethane 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
Dichlorodifluoromethane (Freon-12) 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 W 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
Ethylbenzene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 W 11U 13U 3.6 UJ 23 UJ 19U 2.7 U 1.2U 2.6 UJ
Isopropylbenzene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
m- and p-Xylene 36U 33U 36U 5.1 UJ 3.6 UJ 43 UJ 12 UJ 7.6 UJ 10 UJ 7.8 UJ 22U 26U 7.2 U3 4.7 U 38U 5.3 UJ 23U 5.1 UJ
Methyl acetate 91U 82U 9u 13 UJ 9.1UJ 11 U 29 UJ 19 UJ 25 UJ 20 UJ 55U 6.6 U 18 UJ 12 U 9.6 U 13 UJ 59U 13 UJ
Methylcyclohexane 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23 U 19U 2.7 U 1.2U 2.6 UJ
Methylene chloride 91U 82U 9u 13 UJ 9.1 UJ 11 U 29 UJ 19 UJ 25 UJ 20 UJ 55U 6.6 U 18 UJ 12 W 9.6 U 13 UJ 59U 13 UJ
Methyl-tert-butyl ether (MTBE) 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23 U 19U 2.7 U3 1.2U 2.6 UJ
0-Xylene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23 UJ 19U 2.7 U 1.2U 2.6 UJ
Styrene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23 U 19U 2.7 U3 1.2U 2.6 UJ
Tetrachloroethene 1.8U 1.6 U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
Toluene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23 UJ 19U 2.7 U 1.2U 2.6 UJ
trans-1,2-Dichloroethene 1.8U 16U 1.8U 25 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 W 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
trans-1,3-Dichloropropene 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
Trichloroethene 1.8U 1.6 U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
Trichlorofluoromethane (Freon-11) 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
\Vinyl chloride 1.8U 16U 1.8U 2.5 UJ 1.8 UJ 2.2 U 5.8 UJ 3.8 UJ 5UJ 3.9 U 11U 13U 3.6 UJ 23U 19U 2.7 U 1.2U 2.6 UJ
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Sample ID Veno-SD01-000H | Veno-SD01-0HO1 | Veno-SD01P-000H | Veno-SD02-000H | Veno-SD02-0HO1 | Veno-SD03-000H | VENO-SD04-000H | VENO-SD04-0H01 [ VENO-SD05-000H | VENO-SD06-000H | VENO-SD07-000H | VENO-SD0O7P-000H | Veno-SD08-000H | Veno-SD09-000H | Veno-SD10-000H | Veno-SD11-000H | Veno-SD11-0HO1 | Veno-SD12-000H
Sample Date 5/15/2013 10:30 | 5/15/2013 10:45 5/15/2013 10:30 5/15/2013 9:15 | 5/15/2013 10:00 | 5/15/2013 8:15 5/17/2013 8:35 5/17/2013 8:20 5/17/2013 9:10 5/17/2013 9:35 5/17/2013 10:15 5/17/2013 10:15 5/16/2013 10:15 | 5/16/2013 10:45 [ 5/16/2013 9:50 5/16/2013 8:50 5/16/2013 9:00 5/15/2013 8:30
Chemical Name
Semivolatile Organic Compounds (UG/KG)
1,1-Biphenyl 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
1,2,4,5-Tetrachlorobenzene 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
2,2'-Oxybis(1-chloropropane) 180 U 160 UJ 180 UJ 210 WJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
2,3,4,6-Tetrachlorophenol 360 U 330 UJ 360 U 430 UJ 360 UJ 430 UJ 840 UJ 630 R 720 R 540 R 260 U 260 U 580 UJ 470 UJ 380 U 470 UJ 210 U 510 UJ
2,4,5-Trichlorophenol 180 U 160 UJ 180 U 210 UJ 180 UJ 220 UJ 420 UJ 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
2,4,6-Trichlorophenol 180 U 160 UJ 180 U 210 UJ 180 UJ 220 UJ 420 UJ 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
2,4-Dichlorophenol 180 U 160 UJ 180 U 210 UJ 180 UJ 220 UJ 420 UJ 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
2,4-Dimethylphenol 180 U 160 UJ 180 U 210 UJ 180 UJ 220 UJ 420 UJ 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
2,4-Dinitrophenol 550 UJ 490 UJ 540 UJ 640 UJ 550 UJ 650 UJ 1300 UJ 950 R 1100 R 810 R 400 UJ 390 UJ 870 UJ 700 UJ 570 UJ 710 UJ 320 UJ 770 UJ
2,4-Dinitrotoluene 180 UJ 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 UJ 130 UJ 290 UJ 230 UJ 190 UJ 240 UJ 110 UJ 260 UJ
2,6-Dinitrotoluene 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
2-Chlorophenol 180 U 160 UJ 180 U 210 UJ 180 UJ 220 UJ 420 UJ 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
2-Methylphenol 180 U 160 UJ 180 U 210 UJ 180 UJ 220 UJ 420 UJ 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
2-Nitroaniline 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
2-Nitrophenol 180 U 160 UJ 180 U 210 UJ 180 UJ 220 UJ 420 UJ 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
3- and 4-Methylphenol 360 U 330 UJ 360 U 430 UJ 360 UJ 430 UJ 840 UJ 630 R 720 R 540 R 260 U 260 U 580 UJ 470 UJ 380 U 470 UJ 210 U 510 UJ
3,3"-Dichlorobenzidine 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
3-Nitroaniline 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
14,6-Dinitro-2-methylphenol 550 UJ 490 UJ 540 UJ 640 UJ 550 UJ 650 UJ 1300 UJ 950 R 1100 R 810 R 400 UJ 390 UJ 870 UJ 700 UJ 570 UJ 710 UJ 320 UJ 770 UJ
4-Bromophenyl-phenylether 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
|4-Chloro-3-methylphenol 180 U 160 UJ 180 U 210 UJ 180 UJ 220 UJ 420 UJ 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
4-Chloroaniline 180 U 160 UJ 180 UJ 210 WJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
4-Chlorophenyl-phenylether 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
4-Nitroaniline 180 UJ 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 UJ 130 UJ 290 UJ 230 UJ 190 UJ 240 UJ 110 UJ 260 UJ
4-Nitrophenol 180 UJ 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 UJ 320 R 360 R 270 R 130 UJ 130 UJ 290 UJ 230 UJ 190 UJ 240 UJ 110 UJ 260 UJ
/Acetophenone 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
Atrazine 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
Benzaldehyde 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
bis(2-Chloroethoxy)methane 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
bis(2-Chloroethyl)ether 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
bis(2-Ethylhexyl)phthalate 180 U 160 UJ 180 UJ 210 WJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
Butylbenzylphthalate 180 UJ 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 UJ 130 UJ 290 UJ 230 UJ 190 UJ 240 UJ 110 UJ 260 UJ
Caprolactam 360 U 330 UJ 360 UJ 430 UJ 360 UJ 430 UJ 840 R 630 R 720 R 540 R 260 U 260 U 580 UJ 470 UJ 380 U 470 UJ 210 U 510 UJ
Carbazole 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
Dibenzofuran 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
Diethylphthalate 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
Dimethyl phthalate 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
Di-n-butylphthalate 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
Di-n-octylphthalate 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
Hexachlorobenzene 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
Hexachlorobutadiene 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
Hexachlorocyclopentadiene 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
Hexachloroethane 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
Isophorone 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
Nitrobenzene 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
n-Nitroso-di-n-propylamine 180 U 160 UJ 180 UJ 210 UJ 180 UJ 220 UJ 420 R 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
n-Nitrosodiphenylamine 360 U 330 UJ 360 UJ 430 UJ 360 UJ 430 UJ 840 R 630 R 720 R 540 R 260 U 260 U 580 UJ 470 UJ 380 U 470 UJ 210 U 510 UJ
Pentachlorophenol 550 U 490 UJ 540 U 640 UJ 550 UJ 650 UJ 1300 UJ 950 R 1100 R 810 R 400 U 390 U 870 UJ 700 UJ 570 U 710 UJ 320 U 770 UJ
Phenol 180 U 160 UJ 180 U 210 UJ 180 UJ 220 UJ 420 UJ 320 R 360 R 270 R 130 U 130 U 290 UJ 230 UJ 190 U 240 UJ 110 U 260 UJ
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Sample ID Veno-SD01-000H | Veno-SD01-0HO1 | Veno-SD01P-000H | Veno-SD02-000H | Veno-SD02-0HO1 | Veno-SD03-000H | VENO-SD04-000H | VENO-SD04-0H01 [ VENO-SD05-000H | VENO-SD06-000H | VENO-SD07-000H | VENO-SD0O7P-000H | Veno-SD08-000H | Veno-SD09-000H | Veno-SD10-000H | Veno-SD11-000H | Veno-SD11-0HO1 | Veno-SD12-000H
Sample Date 5/15/2013 10:30 | 5/15/2013 10:45 5/15/2013 10:30 5/15/2013 9:15 | 5/15/2013 10:00 | 5/15/2013 8:15 5/17/2013 8:35 5/17/2013 8:20 5/17/2013 9:10 5/17/2013 9:35 5/17/2013 10:15 5/17/2013 10:15 5/16/2013 10:15 | 5/16/2013 10:45 [ 5/16/2013 9:50 5/16/2013 8:50 5/16/2013 9:00 5/15/2013 8:30
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
4,4'-DDD 8.4 140 J 157 713 3.6 UJ 76 J 831 6.3 UJ 723 150 J 263 25137 58 UJ 4.7 UJ 3.8 UJ 4.7 UJ 2.1 UJ 4]
4,4'-DDE 110 41 16 J 173 140 173 20J 6.3 UJ 7.2 U3 140 2.6 UJ 2.6 UJ 58 UJ 4.7 UJ 3.8 UJ 4.7 UJ 157 14
4,4'-DDT 3217 210 J 8.81J 3.7 3.6 UJ 54 8.4 UJ 6.3 UJ 7.2 U3 54 UJ 2.6 UJ 2.6 UJ 58 UJ 4.7 UJ 3.8 UJ 4.7 UJ 21 UJ 47
\Wet Chemistry
pH (pH units) 7.7 7.5 NS 7.8 7.8 8 7.3 7.5 7.5 7.5 7.7 NS 7.6 8.1 7.8 7.8 8.1 8
| Total organic carbon (TOC) (MG/KG) 32000 22000 NS 48000 28000 47000 100000 67000 47000 38000 4500 NS 70000 44000 26000 36000 20000 55000
Grain Size (PCT)
Coarse Sand (%) 0.1 0 0.4 0 0.2 2.7 0.4 0 0 0.1 0.8 0 0 0 0 0.1
Fine Sand (%) 0.4 0.4 0.4 0.3 0.6 4 1.3 0.2 0.5 63.3 1.6 0.5 0.5 0.3 0.1 0.7
Fines (%) 99.3 99.3 98.1 99.3 98.5 88.5 97.2 99.7 99.4 6.7 96.5 99.3 99.4 99.7 99.8 98.7
Gravel (%) 0 0.1 0 0 0 0.5 0 0 0 0 0 0 0 0 0 0
Medium Sand (%) 0.2 0.2 1.1 0.4 0.7 4.3 1.1 0.1 0.1 29.9 1.1 0.2 0.1 0 0.1 0.5
Grain Size (PCT/P)
GS06 Sieve 1.5" (37.5 mm) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
GSO07 Sieve 1" (25.0 mm) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
GS08 Sieve 0.75" (19.0 mm) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
GS09 Sieve 0.5" (12.5 mm) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
GS10 Sieve 0.375" (9.5 mm) 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
Sieve No. 004 (4.75 mm) 100 99.9 100 100 100 99.5 100 100 100 100 100 100 100 100 100 100
Sieve No. 010 (2.00 mm) 99.9 99.9 99.6 100 99.8 96.8 99.6 100 100 99.9 99.2 100 100 100 100 99.9
Sieve No. 020 (850 um) 99.8 99.9 98.8 99.8 99.4 94.3 99 99.9 100 96.7 98.8 99.9 99.9 100 100 99.6
Sieve No. 040 (425 um) 99.7 99.7 98.5 99.6 99.1 92.5 98.5 99.9 99.9 70 98.1 99.8 99.9 100 99.9 99.4
Sieve No. 060 (250 um) 99.6 99.7 98.3 99.5 99 91 98 99.8 99 45 97.5 99.7 99.7 99.9 99.9 99.2
Sieve No. 140 (106 um) 99.4 99.5 98.2 99.3 98.6 89.1 97.4 99.8 99.5 6.9 96.6 99.5 99.5 99.8 99.9 98.9
Sieve No. 200 (75 um) 99.3 99.3 98.1 99.3 98.5 88.5 97.2 99.7 99.4 6.7 96.5 99.3 99.4 99.7 99.8 98.7

Notes:

J - Estimated result

NS - Not sampled

R - Rejected result

U - Not detected

UJ - Not detected, quantitation limit may be inaccurate
MG/KG - Milligrams per kilogram

PCT - Percent

PCT/P - Percent Passed
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Vieques East
Laguna La Chiva

Validated Surface Soil Raw Analytical Data

May 2013

Sample ID

Veno-SS01-0002

Veno-SS01P-0002

VENO-SS02-0001

VENO-SS03-0001

Veno-SS04-0001

Veno-SS05-0002

VENO-SS06-0001

Veno-SS07-0002

Sample Date

5/14/2013 9:30

5/14/2013 9:30

5/16/2013 14:35

5/16/2013 14:20

5/14/2013 11:00

5/14/2013 10:30

5/16/2013 15:10

5/14/2013 13:30

Chemical Name

Pesticide/Polychlorinated Biphenyls (UG/KG)

4,4'-DDD 13U 1.3 UJ 1.4 UJ 14U 1.5 UJ 110 U 2UJ 21U
4,4'-DDE 13U 1.3 UJ 1.4 UJ 14U 1.5 UJ 2300 2UJ 21U
4,4'-DDT 1.3 UJ 1.3 UJ 1.4 UJ 1.4 UJ 1.5 UJ 110 UJ 20 2.1 UJ
Wet Chemistry

[pH (pH units) 8.1 NS 7.6 7.5 8.2 7.7 7.8 7.8
Total organic carbon (TOC) (MG/KG) 14000 NS 10000 8900 13000 22000 17000 24000
Grain Size (PCT)

Coarse Sand (%) 0.7 NA 0.8 0 0.3 0.5 0.1 0.4
Medium Sand (%) 20.3 NA 1 0 3.7 27 4.2 22.6
Fine Sand (%) 62 NA 2.7 0.4 12.4 57.6 8.9 61.4
Fines (%) 17 NA 95.5 99.6 83.6 14.9 86.8 15.5
Gravel (%) 0 NA 0 0 0 0 0 0.1
GRAINSIZE (PCT/P)

GSO06 Sieve 1.5" (37.5 mm) 100 NA 100 100 100 100 100 100
GSO07 Sieve 1" (25.0 mm) 100 NA 100 100 100 100 100 100
GSO08 Sieve 0.75" (19.0 mm) 100 NA 100 100 100 100 100 100
GS09 Sieve 0.5" (12.5 mm) 100 NA 100 100 100 100 100 100
GS10 Sieve 0.375" (9.5 mm) 100 NA 100 100 100 100 100 100
Sieve No. 004 (4.75 mm) 100 NA 100 100 100 100 100 99.9
Sieve No. 010 (2.00 mm) 99.3 NA 99.2 100 99.7 99.5 99.9 99.5
Sieve No. 020 (850 um) 96.4 NA 98.7 100 99.1 96.1 98.9 96.9
Sieve No. 040 (425 um) 79 NA 98.2 100 96 72.5 95.7 76.9
Sieve No. 060 (250 um) 53.1 NA 97.5 99.9 915 42.8 92.3 43.9
Sieve No. 140 (106 um) 18.2 NA 96.2 99.8 84.8 15.7 87.6 16.3
Sieve No. 200 (75 um) 17 NA 95.5 99.6 83.6 14.9 86.8 15.5

Notes:

NS - Not sampled

NA - Not analyzed

U - Not detected

UJ - Not detected, quantitation limit may be inaccurate
UG/KG - Micrograms per kilogram

MG/KG - Milligrams per kilogram

PCT - Percent

PCT/P - Percent passing

PH - pH units
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APPENDIX B

Data Quality Evaluation

B.0 Data Quality Assessment

This data quality evaluation assesses the effect of the overall analytical process on the “availability” of the
analytical data. “Availability” in this context refers to whether results can be used by the project team
based on their analytical soundness. If a result is analytically sound, it is available for use for evaluating the
potential releases, nature and extent of contamination, and estimating potentially associated human
health and ecological risks. However, a particular result or group of results may not be “usable” for these
purposes if other conditions apply. For example, if there were a hypothetical site where a TCE spill had
occurred and the TCE data for many or all of the samples were rejected, the data may not be usable for
making site-specific determinations even if all the non-TCE data were analytically sound and available for
use by the project team. In order to avoid confusion of terms, this data quality evaluation differentiates the
“availability” of results from “usability” of results. “Available” results are analytically sound and available
for use by the project team to make decisions, even if they are not usable for a particular purpose.

The three major categories of data evaluation are laboratory performance, field collection performance
(i.e. blank contamination), and matrix interferences. Evaluation of laboratory performance is a check for
compliance with the method requirements; in other words, a check of whether the laboratory analyzed the
samples within the limits of the analytical method. Additionally, a third-party validator (DataQual
Environmental Services, LLC) conducted a review of the laboratory data to assess whether the analytical
methods were within required control limits at the time of analysis. Evaluation of potential matrix
interferences involves the review of several areas of results, including surrogate spike recoveries, matrix
spike recoveries, and duplicate sample results. Evaluation of field collection performance, such as blank
contamination and field duplicates, involves the review of field QC and the determination of their effect on
the sample results.

The data evaluation and validation is a multi-tiered approach. The process begins with an internal
laboratory review, continues with a review by a third-party data validator, and ends with an overall review
by the Navy contractor project chemistry team. The process provides a medium for essential
communication between the laboratory, validator, and project team, and allows for data quality to be
thoroughly evaluated.

This document presents the results of the data quality evaluation performed on the data set corresponding
to Laguna La Chiva (site), discrete surface soil and sediment (matrices), and May 14-17, 2013 (date range).

B.0.1 Laboratory Internal Quality Control Review

Prior to releasing the analytical data, the laboratory (ENCO Laboratories, Inc.) reviewed both the sample
and QC data to verify sample identity, instrument calibration, LOQs, dilution factors, numerical
computations, accuracy of transcriptions, and chemical interpretations. In addition, the QC data were
tabulated and the results reviewed to ascertain whether they were within the contract-required or
laboratory-defined limits for accuracy and precision. Any non-conforming data were discussed in the data
package cover letter and case narrative. The case narrative was then reviewed by the data validator and
incorporated into the data validation report. If necessary, the exceedances were verified and qualifiers
were applied based on this information.
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B.0.2 Data Validation

A third-party data validator reviewed all data packages using the validation criteria outlined in the site-
specific UFP-SAP Worksheets #34-36 (CH2M HILL, 2013). For the most part, these Worksheets reference
the appropriate Region Il SOP if such an SOP exists for that analysis method. Then, UFP-SAP limits are used
in place of those referenced in the SOP. If a Region Il SOP does not exist for the analysis method, then the
data are validated against the limits in the UFP-SAP. Guidance and qualifiers are taken from related Region
I SOPs and guidance is taken from National Functional Guidelines. The following protocol was used for
validation:

e For VOA via SW-846 8260B:
“Validation of Organic Data Acquired Using SW-846 Method 8260B (SOP HW-24, Rev. 2)"
(August, 2008)

—  UFP-SAP limits for accuracy/precision (CH2M Hill, 2013)

— Guidance from “USEPA Contract Laboratory Program National Functional Guidelines for Organic
Data Review” (EPA, October, 1999) as needed

e For SVOA via SW-846 8270D:
“Validation of Organic Data Acquired Using SW-846 Method 8270D (SOP HW-22, Rev. 4)”
(August, 2009)

—  UFP-SAP limits for accuracy/precision

— Guidance from “USEPA Contract Laboratory Program National Functional Guidelines for Organic
Data Review” as needed

e For PEST/PCB via SW-846 8081B:
“Validation of Organic Data Acquired Using SW-846 Method 8081B (SOP HW-44, Rev. 1)”
(August, 2009)

—  UFP-SAP limits for accuracy/precision

— Guidance from “USEPA Contract Laboratory Program National Functional Guidelines for Organic
Data Review” as needed

Although not subject to such stringent data validation, WCHEM and GRAINSIZE data were still subject to
the verification and validation procedures outlined in Worksheets #34-36.

As stated above, the data validation process was separate from the laboratory’s internal review. The
process was specifically focused on the effects of the laboratory’s performance and sample matrix on the
analytical results. Areas of review consisted of holding time compliance, surrogate recovery accuracy,
matrix spiked sample precision and accuracy, blank contamination, initial and continuing calibration
accuracy and precision, laboratory control sample accuracy, internal standard response and retention time
accuracy, instrument tune criteria accuracy, and duplicate sample precision (laboratory replicates and field
duplicates).

Multiple analyses are most-often the result of concentrations exceeding the calibration range or QC results
outside of control limits. When multiple analyses were performed, the “best result” was selected for
purposes of this data quality evaluation. Among multiple valid and/or invalid results, the “best result” is:

1. The non-rejected result
2. The result from the appropriate concentration range (dilution factor)
3. The detect when one or more result is detected and one or more result is nondetect
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4. The greater of detects, and
5. The lesser of nondetects (U-Values).

Qualification of data is not an unusual occurrence. To define a laboratory QC exceedance and when a
laboratory QC exceedance occurs, the laboratory refers to its in-house SOPs. The SOPs are based on
DOD requirements, the requested analytical method, and accumulated laboratory experience. When a
laboratory QC exceedance occurs, the situation may be acceptable or it may require further action by
the laboratory, such as application of a laboratory qualifier or re-extraction and/or reanalysis of the
sample. The data validator uses a separate set of QC criteria, based on guidance from the EPA region
that applies to the samples. A laboratory QC exceedance may not constitute a data validation
exceedance and a data validation exceedance may not constitute a laboratory QC exceedance. Data
validation criteria exceedances may result in the qualification of or rejection of data, as deemed
appropriate by the data validator.

The data validator examines each data point and determines any effects that QC exceedances have had.
Most often, these effects dictate that the result or limit of detection (LOD) should be considered
estimated, but is still available for use. The J-qualification, UJ-qualification, and U-qualification of results
are common occurrences and have no adverse effect on the availability of that result to the project
team for making decisions. J-qualified results are available, at the reported result, for use as detects as
long as they are considered “estimated” by the project team. Human health risk assessment guidance
suggests that these qualifiers “indicate uncertainty in the reported concentration of the chemical, but
not in its assigned identity. Therefore, these data can be used just as positive data with no qualifiers or
codes.” In addition, the same risk assessment guidance (EPA, 1989) suggests that one should use “J-
qualified concentrations the same way as positive data that do not have this qualifier”. U-qualified and
UJ-qualified results are available, at the reported LOD or level, for use as nondetects as long as they are
considered “nondetect,” “not detected at significantly greater than that in an associated blank” or
“nondetect, estimated LOD,” as appropriate.

In extreme cases, a result is rejected and deemed to be unusable. “Unusable” in this instance is defined
as a result that is not analytically sound and is not generally considered available for use by the project
team. In some cases, the project team may still decide to use a rejected result. An example of this
occurrence would be if a result is rejected because it is biased extremely high, yet it is still below the
screening level (SL). A conservative decision may be made to consider this result a non-exceedance,
even if its concentration was rejected. For that reason, it is important to examine why a result was
rejected. For the most part, however, rejected results are not usable, and the R-qualifier is the only
qualifier that has an adverse effect on the availability of data.

In large data sets, rejected results are often inconsequential because there are sufficient non-rejected
data available to the project team. If there are enough non-rejected data or the project team is able to
infer results from adjacent sampling locations or there is other site-specific information that can provide
additional lines of evidence, it may not be necessary to know the concentrations of some rejected
constituents. It may also not be necessary to prove a constituent’s absence if there are sufficient
additional lines of evidence.

B.0.3 Primary Data Validation Qualifiers

The following data validation qualifiers were applied to one or more analytical results:

e U - Not detected. Sample was analyzed for this parameter, but it was not detected at greater than
the reported LOD. The data validator may also apply this qualifier to indicate that a concentration
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was not detected at significantly greater than that in an associated blank. Thus, this qualifier does
not necessarily indicate a quality control exceedance.

e UJ — Not detected, LOD estimated. Sample was analyzed for this parameter, but it was not detected
above the reported LOD. The LOD for this parameter is estimated due to a quality control
exceedance.

e J - Concentration estimated. The parameter was positively identified and the associated numerical
value is the approximate concentration of the parameter in the sample. Often, a J-qualifier is applied
simply because the result was less than the limit of quantitation and thus does not necessarily
indicate a quality control exceedance.

e R - Rejected. The result was rejected because quality control limits were exceeded. It may or may
not have been detected by the laboratory. The presence or absence of the parameter cannot be
verified and the result generally is not usable as detected or not detected.

¢ [No qualifier present] - Detected. Qualification was not warranted.

B.0.4 Impact of Data Quality on Project Data Quality Objectives and Data Usability

The laboratories analyzed the samples in accordance with EPA SW-846 methods. The data packages
were reviewed by a data validator taking guidance from USEPA Region Il Validation procedures.

”n u

The laboratory utilized various qualifiers to represent “below reporting limit,” “nondetect,” and
“detected.” Any other extraneous laboratory qualifiers were superseded by data validation qualifiers.
The data validator utilized J-qualifiers, UJ-qualifiers, U-qualifiers, and R-qualifiers to represent
“estimated,” “nondetect, estimated LOD,” “nondetect or not detected at significantly greater than that
in an associated blank,” and “rejected,” respectively. The only time the data validator changed a result’s
detect status was when J-qualifiers were changed to U-qualifiers (detect to nondetect) as a result of
blank contamination. There were also 181 instances where R-qualifiers were applied to nondetected
data as a result of a surrogate spike recovery below QC limits.

The J- and UJ-qualifiers indicate that some results are estimated. These qualifiers indicate that data are

available for use as detects, and nondetects, respectively. These qualifiers do not necessarily indicate a

problem that adversely affects the availability of data. For example, J-qualifiers are often applied simply
because results are below the quantitation limit.

Region Il data validation guidance mandates the use of J- and UJ-qualifiers when QA/QC exceedances
dictate their necessity. This is distinctly different from other EPA regions, such as Region | and Region Il
In Region |, a data validator may use J* and J-qualifiers to indicate that data are biased high or biased
low, respectively. In Region lll, a data validator may use K- and L-qualifiers to indicate that data are
biased high or biased low, respectively. In Region Ill, a data validator may use UL-qualifiers to indicate
that quantitation limits are biased low and may use B-qualifiers to indicate when results may be
attributable to blank contamination. In Region ll, if the direction of bias is known, it is not implied by the
J- or UJ-qualifier. In Region Il, if a result is attributable to blank contamination, it is U-qualified and is no
longer distinguishable from results that are simply nondetect. The U-qualified value is elevated to the
LOD if necessary. This supports the practice that J-qualified results, while estimated, are available for
use as detects at their qualified concentration and U- and UJ-qualifiers are available for use as
nondetects at their qualified LOD or level. In general, J-, UJ-, and U-qualified results are available for use
as qualified for evaluating potential releases, the nature and extent of contamination, and estimating
potentially associated human health and ecological risks.
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It is a common occurrence for achieved LODs to be greater than SLs or for LODs to be elevated above
what was expected or requested. In many cases, SLs are simply unreasonably low or the laboratory was
forced, by the analytical method or sample matrices, to raise limits for various reasons. In the instance
where nondetect LODs are greater than SLs, the results are available for use as nondetects, but their use
adds uncertainty to the conclusions drawn. There are a variety of typical and potentially unavoidable
reasons why the reporting limits of nondetect results may exceed SLs:

e Ifan SLis unreasonably low, current instrumentation technology may not be able to achieve a LOD
less than the SL.

e The laboratory-specific limits may have been established at a time when the SL was higher (less
stringent) or not present, but the reporting is being done using new (more stringent) criteria.
Published screening levels, such as EPA Regional Screening Levels, may change periodically as
toxicity values are updated.

e |f atarget compound or analyte is present at an elevated level, the laboratory will dilute the entire
sample in order to report that concentration within the instrument’s linear calibration range. It may
not be possible to analyze the sample at a lesser dilution if the target compound’s high
concentration is likely to damage or saturate the instrument. The high concentration of a non-target
compound or analyte may also necessitate initial dilution for the same reason.

o If matrix effects mask low concentrations, the laboratory may be forced to elevate their limits to
demonstrate the fact that low concentrations cannot be detected.

e If matrix effects are particularly strong, the laboratory may be forced to analyze the sample at an
initial dilution in an attempt to dilute the matrix effects.

e [f historical concentrations warrant, the laboratory detects an odor or the field team designates a
sample as “expected high concentration,” the laboratory may pre-screen the sample and initially
dilute it.

o If the sample appearance indicates possible high concentrations, the laboratory may be forced to
analyze the sample at a concentration range different from what is requested. For example, if a
sample is designated as “groundwater,” but is actually an emulsion or sludge, the laboratory may be
forced to analyze the sample using the “medium” instead of the “low” or “SIM” concentration
range.

e If the field team cannot provide the full sample volume, the laboratory may be forced to dilute the
sample by adding water until the minimum volume is achieved.

o If a soil or sediment sample is characterized by high percent moisture, the reporting limits will be
elevated such that the concentrations and quantitation limits are reported on a dry-weight basis.

B.0.5 Comparison of Nondetects to Screening Levels

When evaluating the data and making decisions, the project team compares detected sample results to
SLs in order to determine exceedances. For this project, the SLs are as follows:

e Sediment samples are compared to Adjusted Residential Soil EPA RSLs (November, 2013), EPA SSLs
(Risk-Based if no MCL-Based; November, 2013) and Marine Sediment ESVs.

e Surface soil samples are compared to Adjusted Residential Soil RSLs, EPA SSLs, and Soil ESVs.

Nondetect results are also compared to SLs, typically during a risk assessment or exceedance screening,
by comparing one-half the LOD to the SL. However, this is only done when the same constituent was
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detected in another sample of the same matrix at the same site. The assumption is that, if the
constituent is present in a given sample of a particular matrix at a site, then it may also be present at
low concentrations (less than the LOD) in a nondetect sample of the same matrix from the same site.
However, when a constituent was not detected in any samples of a particular matrix at a site, then it is
considered not present at the site in that matrix. In this instance, it is important to compare the
nondetect results to the SL. If the nondetect results (LODs) are not low enough when compared to the
SL, then it may be possible that the constituent is present in a sample at greater than the SL but not
detected or reported by the laboratory instrumentation. This situation is a common occurrence and is
not cause for alarm. There are various typical reasons why this occurs and is expected. Please refer to
section B.0.4, above.

B.0.5.1  Concentration Ranges for Sediment Pesticides

For this specific effort, the following reasons most-notably affected reporting limits:
e Matrix effects necessitating dilution

e High percent moisture (results and reporting limits are reported on a dry-weight basis). Sediment
samples contained as much as 76% moisture.

All non-detect results (U-values) were less than the RSLs and SSLs.

In 12 samples, the LOD of one or more targeted pesticide was elevated to greater than the ESV. Of these
12 samples, six had detected exceedances for at least one target pesticide against the ESV. Therefore, in
those six cases, the elevated reporting limits are inconsequential because the data user is forced to
acknowledge that a detected exceedance (for a targeted pesticide against its ESV) occurred within that
same sample.

In the remaining six cases, the DL should be considered because it is the level above which the
instrumentation can distinguish a positive detection from noise.

Consider the “worst-case” example; VENO-SD04-0HO01 has the most-elevated reporting limits for
nondetect results and was 68.4% moisture. Note the narrow ranges of concentration which may be of
interest when assessing added uncertainty. 4,4’-DDD (between 1.22 and 3ug/kg); 4,4’-DDE (between
2.2ug/kg and 3.3ug/kg) and/or 4,4’-DDT (between 1.19 and 4.2ug/kg) may have been detected at
greater than the ESV yet not reported by the laboratory because such a detection would not be at a
level which can be distinguished from noise (possible false positive if detected). If such resulting added
uncertainty cannot be accepted, then the data user could calculate risk based on these concentrations.

Nondetect results (including for VENO-SD04-0HO01) consisted of DLs both less than and greater than
screening levels. For 4,4’-DDD, nondetect DLs ranged from 1 to 3ug/kg (ESV = 1.22ug/kg). For 4,4’-DDE,
nondetect DLs ranged from 1.4 to 3.7ug/kg (ESV = 2.22ug/kg). For 4,4’-DDT, nondetect DLs ranged from
1.4 to 5.5ug/kg (ESV = 1.19ug/kg).

B.0.5.2 Concentration Ranges for Soil Pesticides

Reporting limits were elevated for the same reasons as for sediment samples. However, the effect is not
as significant, and reporting limits are not as elevated as for sediment samples.

All non-detect (U-values) were less than the RSLs and ESVs. Percent moisture was not as significant an
issue as for sediment samples.

There were only two instances (4,4’-DDD and 4,4’-DDT in VENO-5505-0002) where the U-qualified result
(LOD) exceeded the SSL. However, this sample also exhibited a detected exceedance for 4,4’-DDE
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against the SSL. Therefore, the elevated reporting limits are inconsequential because the data user is
forced to acknowledge that a detected exceedance (for a targeted pesticide against its SSL) occurred
within that same sample.

B.0.5.3 Alternative Analytical Techniques for Soil/Sediment Pesticides

At the time of UFP-SAP preparation, it was determined that analysis was sufficiently-low concentration
for the data needs. Although it may have been possible to predict high percent moisture values, it could
not be predicted that matrix interference would be an issue. Lower-concentration analysis using routine
methods is not available. Other laboratories may have marginally-lower reporting limits, but the
difference is not expected to be significant. Specialty analysis methods may be available, either to
eliminate interferences or to be such low-concentration that dilution and percent moisture can be
tolerated. However, for the reasons described above, further analysis should not be necessary because
the data user can still draw conclusions from this data set.

B.0.5.4 Concentration Ranges for Sediment VOAs and SVOAs

It should be noted that for sediment VOAs and SVOAs, there were no detected exceedances. There were
very few detections overall.

Please refer to Table B-1. For the purpose of performing this comparison, the minimum of applicable SLs
for each analyte is considered to be the SL for that analyte. One row (combination of matrix and analyte)
was generated if there was at least one instance where a nondetect U-Value (LOD or detected result U-
qualified due to blank contamination) exceeded a SL.

The number of detects is not presented because there were no detects for analytes where at least one
nondetect U-value exceeded a SL. The number of nondetects and number of rejected points is
presented. The minimum and maximum U-Values are further presented in Table B-1. The minimum U-
Value is generally understood as the lowest LOD that the instrumentation can practically report
considering the conditions at the site. The maximum U-Value is then generally understood as the LOD
adjusted for the worst conditions (i.e. greatest dilution factors, matrix interference, and percent
moisture). Because there is not a large spread (greatest factor is 5.3X) between the minimum and
maximum U-Values, it is therefore concluded that the site conditions did not have a significant impact
on the analysis for this data set. There are 1,573 nondetect (U- or UJ-qualified) data points in this data
set. Of these, 764 nondetect data points exceeded the SL. They corresponded to 261 nondetect data
points in the VOA fraction and 503 nondetect data points in the SVOA fraction. In most cases (42 shaded
rows out of 58 analytes shown on Table B-1), the maximum U-Value exceeded the SL but the minimum
U-Value did not. These are instances, represented by unshaded rows, where the LOD is usually low
enough, but conditions necessitated elevating the LOD in one or more samples. In the remaining cases,
the minimum U-Value exceeded the SL. These are instances, represented by rows shaded in yellow (or
pink) where the concentration range is not low enough to practically report an LOD at less than the SL.
In these instances, however, where the LOD > SL, the instrumentation may still be able to report a
result, if an analyte is detected in a sample at greater than the SL, when the DL is less than the SL.

Therefore, when a U-Value exceeds a SL, it is worthwhile to consider the DL. Note that DLs, as reported
by the laboratory and as presented in Table B-1, are “Adjusted DLs” in that they are adjusted for dilution
factors, matrix interference, etc. This is synonymous with the adjustment of nondetect results (U-Values
or LODs), and also detected results. The DL is the level at which the laboratory is able to distinguish a
detection from noise, and therefore is able to report a detection. Furthermore, the laboratory will
report (J-qualified as applicable) any detections at greater than the DL. The minimum and maximum DLs
are also presented in Table B-1. A total of four rows (corresponding to 2-Hexanone, Benzene,
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Ethylbenzene, and MTBE)) correspond to instances where the U-Value is greater than the SL in all
samples but the DL is still less than the SLin all samples. A total of 38 rows (corresponding to 561
results, represented by rows shaded in pink) correspond to instances where the U-Value is greater than
the SL and the DL is also greater than the SL for all nondetect results.

Looking at Table B-1 from an analytical group standpoint, one can see that there are several affected
analytes for VOAs and SVOAs. This phenomenon is due to unrealistically low SLs (established without
considering current instrumentation technology) which the reporting limits could not meet.

For these instances where the DL is greater than the SL, the data user must understand that an analyte
may be present in a sample at or at greater than the SL (but less than the DL), but the laboratory
instrumentation may not be sensitive enough to detect it. This phenomenon is unavoidable when
projects use a “full analysis group” approach and the project team is not able to focus on constituents of
concern. Recall that pesticides were addressed separately in sections B.0.5.1 and B.0.5.2, above. This
“full analysis group” approach is most-common for projects in the early stages of investigation.
However, because there is no suspected release for any of these contaminants, it should not be
necessary to demonstrate their absence at less than the SL. It is also worth noting that the achieved
reporting limits are comparable to those required by the UFP-SAP and so the laboratory performed the
analyses at the concentration ranges specified in the approved work plan.

B.0.6 Laboratory Qualifications, Data Validation Qualifiers, Data Validation Reason
Codes, Data Availability, and Data Use

Please refer to Table B-2. For the complete data set, all combinations of laboratory qualifier, data
validation qualifier, and data validation qualifier are provided. For each combination, the count (humber
of results that possess this combination) is provided as well as the determination of whether such a
result is available for use as reported, available for use as qualified, or not available for use (rejected).
Totals for each are provided. In addition, the procedure used for qualification is described in addition to
the reason for qualification.

A total of 44.32% of the data are available for use as reported by the laboratory. A total of 47.86% of the
data are available for use as qualified by the data validator. Altogether, a total of 92.18% of the data are
available for use, qualified as applicable. A total of 7.82% of the data are rejected and not available for
use. Data rejection occurred only for soil SVOAs. The UFP-SAP project completeness goal of “95%
available data” was not met for this data set.

B.1 Vieques Laguna La Chiva Soil

The purpose of this data quality evaluation is to summarize the findings of the data validation and any
effects on the availability of the soil data within Vieques Laguna La Chiva, as well as to provide an
assessment of data usability. Soil samples were collected by CH2M HILL, Inc. on May 14, 2013 and May
16, 2013.

B.1.1 Soil Pesticides

4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were analyzed via SW-846 8081B. The validation process resulted in
the following qualifiers for results in the pesticides fraction:
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Matrix Analysis Group Validator Qualifier Reason Code Count Percent
Soil PEST/PCB uJ SSL 12 50.00%
Soil PEST/PCB u [none] 6 25.00%
Soil PEST/PCB uJ CCL 4 16.67%
Soil PEST/PCB U 2C 1 4.17%
Soil PEST/PCB [none] [none] 1 4.17%
24 100.00%

100.00% not R-flagged and available for use

B.1.2 Soil Wet Chemistry

Wet chemistry (pH and TOC) were analyzed via SW-846 9045C and Walkley-Black, respectively. No
qualifiers were deemed necessary or applied.

B.1.3 Soil Grain Size

Grain size (sieve-only, no hydrometer) was analyzed via ASTM D422. No qualifiers were deemed
necessary or applied.

B.2 Vieques Laguna La Chiva Sediment

The purpose of this data quality evaluation is to summarize the findings of the data validation and any
effects on the availability of the soil data within Vieques Laguna La Chiva, as well as to provide an
assessment of data usability. Sediment samples were collected by CH2M HILL, Inc. on May 15, 2013
through May 17, 2013.

B.2.1 Sediment VOA

SOMO1-List VOAs (excluding 1,4-Dioxane) were analyzed via SW-846 8260B. The validation process
resulted in the following qualifiers for results in the VOA fraction:

Matrix Analysis Group Validator Qualifier QC Narrative Count Percent
Sediment VOA U [none] 341 37.15%
Sediment VOA ul %SOL 337 36.71%
Sediment VOA uJ SSL 193 21.02%
Sediment VOA J %SOL 20 2.18%
Sediment VOA J SSL 11 1.20%
Sediment VOA J [none] 9 0.98%
Sediment VOA [none] [none] 5 0.54%
Sediment VOA uJ FD 1 0.11%
Sediment VOA J FD 1 0.11%

918 100.00%

100.00% not R-flagged and available for use

B.2.2 Sediment SVOA

SOMO1-List SVOAs (excluding PAHs) were analyzed via SW-846 8270D. The validation process resulted in
the following qualifiers for results in the pesticides fraction:
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Matrix Analysis Group Validator Qualifier QC Narrative Count Percent
Sediment SVOA U [none] 227 25.74%
Sediment SVOA uJ SSL 196 22.22%
Sediment SVOA uJ %SOL 196 22.22%
Sediment SVOA R SSL 181 20.52%
Sediment SVOA uJ HT 49 5.56%
Sediment SVOA uJ CCH 21 2.38%
Sediment SVOA uJ ICH 12 1.36%

882 100.00%

79.48% not R-flagged and available for use

All R-flags were applied due to an extremely low recovery of a surrogate spike. The surrogate spike is
used to ensure that target compounds are accurately recovered during the analytical process. The
extremely low recovery indicates that there is a potential extreme low bias due to matrix interference.
Therefore, related nondetects were R-qualified as “rejected” by the data validator.

R-qualified results are not available for use by the project team, but the data user can confidently draw
conclusions using the remaining available data in the overall dataset. The only affected samples were
VENO-SD04-000H, VENO-SD04-0H01, VENO-SD05-000H, and VENO-SD06-000H. There are still twelve
other sediment samples with no SVOA detections associated with acceptable surrogate spike recoveries.

B.2.3 Sediment Pesticides

4,4’-DDD, 4,4’-DDE, and 4,4’-DDT were analyzed via SW-846 8081B. The validation process resulted in
the following qualifiers for results in the pesticides fraction:

Matrix Analysis Group Validator Qualifier QC Narrative Count Percent
Sediment PEST/PCB ulJ SSL 27 50.00%
Sediment PEST/PCB J SSL 24 44.44%
Sediment PEST/PCB J FD 2 3.70%
Sediment PEST/PCB J CCL 1 1.85%

54 100.00%

100.00% not R-flagged and available for use

B.2.4 Sediment Wet Chemistry

Wet chemistry (pH and TOC) were analyzed via SW-846 9045C and Walkley-Black, respectively. No
qualifiers were deemed necessary or applied.

B.2.5 Sediment Grain Size

Grain size (sieve-only, no hydrometer) was analyzed via ASTM D422. No qualifiers were deemed
necessary or applied.
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B.3 PARCC Considerations

B.3.1 Precision

Precision is defined as the agreement between duplicate results and was characterized by comparing
duplicate matrix spike recoveries, laboratory replicates, and field duplicate sample results. For this data
set, precision was also assessed by examining dual-column reproducibility (percent difference between
instrument columns). There is no actual significant negative impact on precision because no data points
were deemed unusable (rejected) due to precision exceedances. Minor precision exceedances were
noted. Please refer to Table B-2. Three detections were J-qualified as “estimated” and one nondetect
was UJ-qualified as “nondetect, estimated reporting limit” due to field duplicate relative percent
difference exceeding 30%. Affected analytes were 2-Butanone; 4,4’-DDD; and 4,4’-DDE. Because they
are noted via the field duplicate, these are likely the result of matrix heterogeneity and not associated
with analytical non-conformances. One detection (4,4’-DDD in VENO-SS05-0002) was U-qualified as “not
detected” due to dual-column reproducibility because the data validator determined that the detection
was not confirmed. These minor precision exceedances do not affect the overall reliability of the results
because the affected (qualified but not rejected) results are available for use by the project team.

B.3.2 Accuracy

Accuracy is a measure of the agreement between an experimental determination and the true value of
the parameter being measured. For organic analyses, each sample was spiked with surrogate
compounds; and for organic and inorganic analyses, an MS/MSD and LCS were spiked with a known
parameter concentration before preparation. Internal standards also provide a measure of accuracy.
Internal standards, surrogates and MS/MSD provide a measure of the matrix effects on the analytical
accuracy. LCS demonstrates accuracy of the method and the laboratory’s ability to meet the method
criteria. Accuracy is also assessed by calibration recoveries. There is a negative impact on accuracy due
to QC exceedances because a significant number of data points were deemed unusable (rejected) due to
accuracy exceedances (surrogate spike recovery). Refer to Section B.2.2, above. Minor accuracy
exceedances were also noted, as shown in Table B-2. In addition to the rejected results discussed above,
463 results were J-qualified as “estimated” or UJ-qualified as “nondetect, estimated reporting limit” due
to low spiked surrogate recovery. This comprised 63 pesticides results, 196 SVOC results, and 204 VOC
results and is likely a result of matrix effects because the surrogate QC is sample-specific and confirmed
by reanalysis. Although this may indicate a potential low bias, the exceedance is not severe enough to
warrant rejection, and thus this does not affect the availability or reliability of the data. Twenty one
nondetect results were UJ-qualified due to high recovery in the continuing calibration and 12 nondetect
results were UJ-qualified due to high recovery in the initial calibration. Because this may indicate a
potential high bias associated with nondetect data, the results are qualified simply to indicate that an
exceedance has occurred, and there is no effect on the usability of the data set. A very small amount of
data (four nondetects and one detection, all for pesticides) were UJ- or J-qualified due to low recovery in
a continuing calibration. Continuing calibration exceedances may be due to analytical effects but can
also be due to matrix effects. Although these minor accuracy exceedances may indicate a potential low
bias, they do not affect the overall reliability of the results because the affected (qualified but not
rejected) results are available for use by the project team.

B.3.3 Representativeness

Representativeness is a qualitative measure of the degree to which sample data accurately and precisely
represent a characteristic environmental condition (in this case, nature and extent of contamination).
Representativeness is a subjective parameter and is used to evaluate the efficacy of the sample planning
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design. In terms of data quality, representativeness was assured because the sampling team followed
approved standard operating procedures for sample collection and handling, and the laboratory
followed approved standard operating procedures for sample handling, preparation, and analysis.

B.3.4 Completeness

For purposes of this DQE, completeness is defined as the percentage of measurements that are judged
to be valid; validity being defined by the DQOs. Therefore, completeness is calculated as the number of
analytically-sound results that are available for use compared to the total number of measurements
made. USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review; EPA
540/R-99/008; October, 1999; SOP HW-24 Validation of Organic Data Acquired Using SW-846 Method
8260B (Rev. 2, August, 2008), SOP HW-22 Validation of Organic Data Acquired Using SW-846 Method
8270D (Rev. 3, October, 2006); SOP HW-44 Validation of Organic Data Acquired Using SW-846 Method
8081B (Rev. 1, October, 2006) designate all results except those R-qualified as “rejected” to be available
for use as analytically-sound results. The R-qualifier is the only qualifier that negatively affects a data
point’s availability. Completeness is provided, above, for each combination of matrix and analysis group.

The overall completeness goal of 95% was not met for this data set; it was, however, met for each
combination of matrix and analysis group with the exception of sediment SVOA.

B.3.5 Comparability

Comparability is a qualitative measure designed to express the confidence with which one data set may
be compared to another. Factors that affect comparability are sample collection and handling
techniques, sample matrix, and analytical methods. In this case, because approved standard operating
procedures were used for sample collection and handling, a common sample matrix was evaluated
(sediment and soil) and EPA SW-846 methods were utilized, the data user may express confidence in the
fact that this data set is comparable to others of acceptable data quality. In addition, comparability is
controlled by the other PARCC parameters because data sets can be compared with confidence only
when precision and accuracy are known. Except in the case of rejected data, precision and accuracy
were demonstrated to be acceptable, and the data user may be confident that this data set is
comparable to others of high data quality.

B.4 References

CH2M HILL. 2013. Final Sampling and Analysis Plan, Laguna La Chiva Site Inspection/Remedial
Investigation. April.

EPA. 1999. Contract Laboratory Program National Functional Guidelines for Organic Data Review.
October.

EPA. 1989. Risk Assessment Guidance for Superfund: Volume | - Human Health Evaluation Manual.
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TABLE B-1
Comparison of Nondetects to Screening Levels
Laguna La Chiva No Action Decision Document

Former VNTR, Vieques, Puerto Rico

Group Analyte CAs RSL*? | ssL™* | ESV'[#R|#ND| min ND* | max ND*|# U >SL| min ND DL' | max ND DL" | # ND DL > SL
VOA 1,1,2,2-Tetrachloroethane 79-34-5 560 0.026 18 1.1 5.8 18 0.3 1.7 18]
VOA 1,1,2-Trichloroethane 79-00-5 160 1.6 18 1.1 5.8 14 0.7 3.5 5
VOA 1,1-Dichloroethane 75-34-3 3300 0.68 18 1.1 5.8 18 0.6 3.3 17|
VOA 1,1-Dichloroethene 75-35-4 24000 2.5 18 1.1 5.8 7 0.7 3.6 2
VOA 1,2,4-Trichlorobenzene 120-82-1 6200 200 4.8 18 1.1 5.8 2 0.9 4.9 1
VOA 1,2-Dibromo-3-chloropropane 96-12-8 5.4 0.086 18 1.1 5.8 18 0.6 3.3 18
VOA 1,2-Dibromoethane 106-93-4 34 0.014 18 1.1 5.8 18 0.3 1.8 18]
VOA 1,2-Dichloroethane 107-06-2 430 1.4 18 1.1 5.8 15 0.4 1.8 2
VOA 1,2-Dichloropropane 78-87-5 940 1.7 18 1.1 5.8 14 0.6 3.2 5
VOA 2-Hexanone 591-78-6 21000 7.9 18 2.8 14 5 1 5.2
VOA Benzene 71-43-2 1100 2.6 18 1.1 5.8 6 0.4 2.3
VOA Bromomethane 74-83-9 730 1.8 18 5.5 29 18 1 5.2 10
VOA Carbon tetrachloride 56-23-5 610 1.9 18 1.1 5.8 10 0.7 3.5 B
VOA cis-1,3-Dichloropropene 10061-01-5 1700 0.15 18 1.1 5.8 18 0.3 1.7 18"
VOA Ethylbenzene 100-41-4 5400 780 4 18 1.1 5.8 2 0.6 3.2 "
VOA Methylene chloride 75-09-2 36000 1.3 18 5.5 29 18 0.8 4 10,
VOA Methyl-tert-butyl ether (MTBE) 1634-04-4 43000 2.8 18 1.1 5.8 5 0.3 1.6
VOA Tetrachloroethene 127-18-4 8600 2.3 57 18 1.1 5.8 8 0.5 2.8 2
VOA trans-1,3-Dichloropropene 10061-02-6 1700 0.15 18 1.1 5.8 18 0.3 1.8 18
VOA Trichloroethene 79-01-6 440 1.8 41 18 1.1 5.8 11 0.6 2.9 4
VOA Vinyl chloride 75-01-4 60 0.69 18 1.1 5.8 18 0.5 2.5 15]
SVOA 2,4,5-Trichlorophenol 95-95-4 610000 3300 3 3 15 110 420 15 61 240 15j
SVOA 2,4,6-Trichlorophenol 88-06-2 6100 13 6 3 15 110 420 15 63 250 15
SVOA 2,4-Dichlorophenol 120-83-2 18000 41 3 15 110 420 15 75 300 15j
SVOA 2,4-Dimethylphenol 105-67-9 120000 320 29 3 15 110 420 15 78 310 15j
SVOA 2,4-Dinitrophenol 51-28-5 12000 34 3 15 320 1300 15 130 500 15
SVOA 2-Chlorophenol 95-57-8 39000 57 3 15 110 420 15 86 340 15]
SVOA 2-Methylphenol 95-48-7 310000 580 63 3 15 110 420 15 74 290 15j
SVOA 3- and 4-Methylphenol m&pCRESOL 310000 570 670 3 15 210 840 2 170 670 1
SVOA 4,6-Dinitro-2-methylphenol 534-52-1 490 2 3 15 320 1300 15 140 550 15
SVOA Pentachlorophenol 87-86-5 890 10| 360 3 15 320 1300 15 150 590 15
SVOA 1,1-Biphenyl 92-52-4 5100 8.7 17 4 14 110 290 14 100 270 14|
SVOA 1,2,4,5-Tetrachlorobenzene 95-94-3 1800 5.8 4 14 110 290 14 73 200 14"
SVOA  [2,2'-Oxybis(1-chloropropane) 108-60-1 4600 0.11 4 14 110 290 14 86 240 14|
SVOA 2,4-Dinitrotoluene 121-14-2 1600 0.28 4 14 110 290 14 76 210 14"
SVOA 2,6-Dinitrotoluene 606-20-2 330 0.058] 549 4 14 110 290 14 73 200 14"
SVOA 2-Nitroaniline 88-74-4 61000 62 4 14 110 290 14 70 190 14"
SVOA 3,3'-Dichlorobenzidine 91-94-1 1100 0.71 4 14 110 290 14 96 260 14"
SVOA 4-Chloroaniline 106-47-8 2400 0.13 4 14 110 290 14 97 270 14"
SVOA 4-Nitroaniline 100-01-6 24000 1.4 4 14 110 290 14 86 240 14"
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TABLE B-1

Comparison of Nondetects to Screening Levels
Laguna La Chiva No Action Decision Document

Former VNTR, Vieques, Puerto Rico

Group Analyte CAS RSL™? | ssL™* | ESV'|#R|# ND| min ND' | max ND* | # U > SL| min ND DL | max ND DL" | # ND DL > SL
SVOA Atrazine 1912-24-9 2100 1.9 4 14 110 290 14 78 210 14|
SVOA bis(2-Chloroethoxy)methane 111-91-1 18000 11 4 14 110 290 14 67 180 14||
SVOA bis(2-Chloroethyl)ether 111-44-4 210/ 0.0031 4 14 110 290 14 97 270 14||
SVOA bis(2-Ethylhexyl)phthalate 117-81-7 35000 1400 182 4 14 110 290 7 89 250 4||
SVOA Butylbenzylphthalate 85-68-7 260000 200 63| 4 14 110 290 14 98 270 14||
SVOA Dibenzofuran 132-64-9 7800 110| 110 4 14 110 290 13 69 190 10||
SVOA Diethylphthalate 84-66-2 4900000 4700 6] 4 14 110 290 14 79 220 14||
SVOA Dimethyl phthalate 131-11-3 6] 4 14 110 290 14 65 180 14||
SVOA Di-n-butylphthalate 84-74-2 610000 1700 58] 4 14 110 290 14 83 230 14||
SVOA Di-n-octylphthalate 117-84-0 61000 44000 61 4 14 110 290 14 70 190 14||
SVOA Hexachlorobenzene 118-74-1 300 13 6] 4 14 110 290 14 85 230 14||
SVOA Hexachlorobutadiene 87-68-3 6100 0.5 13| 4 14 110 290 14 84 230 14||
SVOA Hexachlorocyclopentadiene 77-47-4 37000 160 4 14 110 290 10 98 270 10"
SVOA Hexachloroethane 67-72-1 4300 0.48 73| 4 14 110 290 14 78 210 14||
SVOA Isophorone 78-59-1 510000 22 4 14 110 290 14 76 210 14||
SVOA Nitrobenzene 98-95-3 4800 0.079 21 4 14 110 290 14 83 230 14||
SVOA n-Nitroso-di-n-propylamine 621-64-7 69 0.007 4 14 110 290 14 95 260 14"
SVOA n-Nitrosodiphenylamine 86-30-6 99000 57 28] 4 14 210 580 14 150 400 14
Notes:

1. All numbers (except counts) are in ug/kg.
2.
3.

"RSLs" are Adjusted Residential Soil RSLs and are current as of November, 2013.

"SSLs" are MCL-based or else Risk-based if not MCL-based. They are current as of November, 2013.

One row is provided for each analyte where at least one nondetect U-Value exceeds the screening level. For each row, at least one nondetect DL also exceeded the screening level.

Rows are shaded in yellow if all nondetect U-Values exceeded the screening level.

Rows are shaded in pink if all nondetect DLs exceeded the screening level.
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TABLE B-2

Data Availability and Use

Laguna La Chiva No Action Decision Document

Former VNTR, Vieques, Puerto Ricc

Lab_Qual

DV_Qual

DV_Qual_Code

Count

Percent

Available as
Reported

Available as
Qualified

Not Available

Comment

U (and UD)

[none]

574

24.79%

24.79%

Not detected by the laboratory and may have been the result of a dilution. The
reported result is the LOD. No further qualification was necessary.

U (and UQ)

ul

%SOL

533

23.02%

23.02%

Not detected by the laboratory and miscellaneous QA/QC exceedances were noted.
The reported result is the LOD. The result is available for use at the reported LOD as
long as the data user understands that it is "not detected, LOD estimated" due to
high percent moisture.

[none]

[none]

[none]

442

19.09%

19.09%

Detected by the laboratory. No further qualification was necessary.

U (and UQ, UD, and
ubQ)

uJ

428

18.49%

18.49%

Not detected by the laboratory and miscellaneous QA/QC exceedances were noted.
May have been the result of a dilution. The reported result is the LOD. The result is
available for use at the reported LOD as long as the data user understands that it is
"not detected, LOD estimated" due to low spiked surrogate recovery.

U (and UQ)

SSL

181

7.819%

7.819%

Not detected by the laboratory and a miscellaneous QA/QC exceedance was noted.
The reported result is the LOD. The result was rejected and is not available for use
due to extremely low spiked surrogate recovery. This corresponds to 34 SVOCs
compounds in VENO-SD04-000H and all (49) SVOCs compounds in each of VENO-
SD04-0HO01; VENO-SD05-000H; and VENO-SD06-000H.

uQ

uJ

HT

49

2.117%

2.117%

Not detected by the laboratory and miscellaneous QA/QC exceedances were noted.
The reported result is the LOD. The result is available for use at the reported LOD as
long as the data user understands that it is "not detected, LOD estimated" due to
holding time exceedance.

U (and UQ)

ul

CCH

21

0.9071%

0.9071%

Not detected by the laboratory. The reported result is the LOD. The result is
available for use at the reported LOD as long as the data user understands that it is
"not detected, LOD estimated" due to high continuing calibration recovery.

D (and Q and DPQ)

SSL

16

0.6911%

0.6911%

Detected by the laboratory and a miscellaneous QA/QC exceedance is noted. May
have been the result of a dilution. The result is available for use at the reported
value as long as the data user understands that it is "estimated" due to low spiked
surrogate recovery.

J(and JD and JDQ)

SSL

13

0.5616%

0.5616%

Detected by the laboratory at less than the LOQ and a miscellaneous QA/QC
exceedance is noted. May have been the result of a dilution. The result is available
for use at the reported value as long as the data user understands that it is
"estimated" due to low spiked surrogate recovery.

[none]

%SOL

12

0.5184%

0.5184%

Detected by the laboratory. The result is available for use at the reported value as
long as the data user understands that it is "estimated" due to high percent
moisture.

U (and UQ)

uJ

12

0.5184%

0.5184%

Not detected by the laboratory and miscellaneous QA/QC exceedances were noted.
The reported result is the LOD. The result is available for use at the reported LOD as
long as the data user understands that it is "not detected, LOD estimated" due to
high initial calibration recovery.
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TABLE B-2

Data Availability and Use

Laguna La Chiva No Action Decision Document

Former VNTR, Vieques, Puerto Ricc

Lab_Qual

DV_Qual

DV_Qual_Code

Count

Percent

Available as
Reported

Available as
Qualified

Not Available

Comment

[none]

0.3888%

0.3888%

Detected by the laboratory at less than the LOQ. No further qualification was
necessary. The result is available for use at the reported value as long as the data
user understands that it is "estimated".

%SOL

0.3456%

0.3456%

Detected by the laboratory at less than the LOQ. The result is available for use at
the reported value as long as the data user understands that it is "estimated" due to
high percent moisture.

[none]

SSL

0.2592%

0.2592%

Detected by the laboratory. The result is available for use at the reported value as
long as the data user understands that it is "estimated" due to low spiked surrogate
recovery.

U (and UD)

uJ

CCL

0.1728%

0.1728%

Not detected by the laboratory. May have been the result of a dilution. The
reported result is the LOD. The result is available for use at the reported LOD as
long as the data user understands that it is "not detected, LOD estimated" due to
low continuing calibration recovery.

FD

0.0864%

0.0864%

Detected by the laboratory and is the result of a dilution. The result is available for
use at the reported value as long as the data user understands that it is "estimated"
due to field duplicate precision exceedance.

[none]

[none]

0.04320%

0.04320%

Detected by the laboratory and is the result of a dilution. No further qualification
was necessary.

FD

0.04320%

0.04320%

Detected by the laboratory at less than the LOQ. The result is available for use at
the reported value as long as the data user understands that it is "estimated" due to
field duplicate precision exceedance.

CCL

0.04320%

0.04320%

Detected by the laboratory at less than the LOQ and is the result of a dilution. The
result is available for use at the reported value as long as the data user understands
that it is "estimated" due to low continuing calibration recovery.

ibQ

2C

0.04320%

0.04320%

Detected by the laboratory at less than the LOQ, is the result of a dliution, and
miscellaneous QA/QC exceedances were noted. The data validator determined that
the detection is not confirmed due to dual-column precision exceedance, applied a
U-flag, and raised the result to the LOD (if less than the LOD). The result is available
for use as a nondetect as long as the data user understands that it was detected
then subsequently deemed "not detected" due to dual-column precision
exceedance.

ul

FD

0.04320%

0.04320%

Not detected by the laboratory. The reported result is the LOD. The result is
available for use at the reported LOD as long as the data user understands that it is
"not detected, LOD estimated" due to field duplicate precision exceedance.

Totals:

2315

100%

44.32%

47.86%

7.819%
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Departmentof Interior
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U.S. Environmental Protection Agency
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Upper Confidence Limit

United States Army Corps of Engineers
US Fish and WildlifeService

Vieques Naval Training Range

Volatile OrganicCompound

milligram per cubicmeter

milligram perkilogram

milligram perkilogram per day



SECTION 1

Introduction

1.1 Overview

Thishuman healthrisk assessment (HHRA) was prepared for Laguna La Chiva (“the Site”), AtlanticFleet Weapons
Training Area— FormerVieques Naval Training Range, Vieques, Puerto Rico, based on the analytical data collected
duringthe Site Inspection/Remedial Investigation in May 2013. The approach and assumptions used in the HHRA
were presented inthe Final Samplingand Analysis Plan (SAP; CH2M HILL, 2013) and the Master Standard Operating
Procedures, Protocols, and Plans (CH2MHILL, 2010), hereinafterreferred to as the Vieques Master HHRA protocol,
for sitesinthe Vieques Environmental Restoration Program (ERP).

As presented inthe HHRA protocol contained in the Vieques Master HHRA protocol, forsitesin the Vieques ERP,
and in accordance with the U.S. Environmental Protection Agency (EPA) guidance documents, this HHRA consists of
a four-step evaluation process comprised of:

e Dataevaluation

e Exposure assessment
e Toxicity assessment
e Riskcharacterization

1.2 Scope of the Risk Assessment

The HHRA was preparedin accordance with the SAP (CH2MHILL, 2013) and the Vieques Master HHRA protocol. The
protocol is consistent with EPA Region Il policy and EPA guidance, including: Risk Assessment Guidance for Superfund
(RAGS), Volume 1: Human Health Evaluation Manual, Parts A, D, E, and F (EPA, 1989, 2001, 2004, 2009), and Human
Health Evaluation Manual (HHEM), Standard Default Exposure Factors(EPA,1991). In addition, other EPA guidance
documents were used and are cited in the text and tables.

1.3 Potential Receptors

The formerVieques Naval Training Range (VNTR) was transferred to the Department of Interior (DOI) in 2003 to be
managed by US Fish and Wildlife Service (USFWS) as part of the National Wildlife Refuge System, pursuantto
Section 1049 of the National Defense Authorization Act for Fiscal Year 2002 (PublicLaw 107-107). A Comprehensive
Conservation Plan (CCP) forthe Vieques National Wildlife Refuge was completed by USFWS, which outlines the land
use planfor managingthe former VNTR as a wildlife refuge (DOI, 2007). The beach just south of the lagooniis
currently opentothe public. Lagunala Chivaisaccessible to the publicforrecreational fishing, which caninclude
targeting various marine fish species and aquatic crabs. The primary access pointis alongthe recently replaced
vehicle bridge that crosses adeep (approximately 5feet) channel on the south side of the lagoon. A portion of the
bridge was built outto provide protected access forthe publicto fish from the bridge. Inaddition, anglers can
access a short segment (about 100 feet) of the southern end the lagoon channel atits confluence with the
Caribbean Seaalong Play La Chiva (a.k.a. Blue Beach), which is typically plugged by sand that blocks tidal exchanges
withthe sea. The remainder of the lagoon perimeteris densely vegetated, much of it thorny, and the wateris
shallow with extensive soft mud flats. These conditions would generally deter fishing activities in other areas
around the lagoon.

Consistentwith the Vieques Master HHRA protocol, the following potential/hypothetical receptors were evaluated
inthe HHRA:

e Current/Future Recreational Users/Trespassers/Site Visitors— children (ages 1-6), youth (ages 6-16), and
adults who may use the site forrecreational purposes

e Current/Future Fish and Blue Crab Consumers— children (ages 1-6), youth (ages 6-16), and adults who may
consume fish and blue crabs caught in the lagoon

e Future Residents— child (ages 1-6) and adult residents, assuming that the site is developed for residential use
ES121113032416TPA 1-1
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e Future Maintenance Workers —workers who may be involved in grounds maintenance orlandscaping
activities. Maintenance workers are assumed to be USFWS workers. However, thereis no specific planned
future use of the site by USFWS. Therefore, the default maintenance worker presentedin the final HHRA
Protocol (CH2M HILL, 2010) was evaluatedinthe HHRA for Laguna La Chiva

e Future Industrial Workers— indoor/outdoor workers, assuming that the site is developed as an industrial
facility

e Future Construction Workers— workers who may be involved in construction activities

The preliminary human health conceptual exposure model (CEM) presents potential exposure media, exposure
points, receptors (currentand future), and exposure routes, and is provided in Table 1 of Attachment C-1 and
graphicallyin Figure 1 of Attachment C-2. Although trespassers and site visitors could access the site and be
potentially exposed populations, their exposure potential and duration are considerably lowerthan most receptors
listed above and are similarto the recreational scenario. Therefore, the recreational exposures quantified in the
HHRA adequately represent potential exposures by trespassers and site visitors and quantitative risk evaluations for
trespassers and site visitors are not presented separately in the HHRA. Fish and blue crab consumers may have
direct contact with sedimentand surface water at the lagoon, and these exposure pathways (associated with
sedimentonly due tothe lack of surface water data) are quantified underarecreational user/trespasser/site visitor
exposure scenario. Since surface water samples were not collected at the Site, uncertainties associated with not
guantifyingthe surface waterexposure pathway in the HHRA are discussedin Section 5.5. The exposure frequency
and duration assumed for potential recreational users/trespassers/site visitors were used as conservative estimates
for sediment exposures by potential fish orblue crab consumers.

1-2 ES121113032416TPA



SECTION 2

Data Evaluation

2.1 Data Used in the HHRA

The analytical datausedin the HHRA consist of surface soil and sediment data collected during the Site
Inspection/Remedial Investigation conducted in May, 2013. The locations of surface soil and sediment samples
usedinthe HHRA are depictedin Figure 2-4 of the No Action Decision Document. Asummary of the samples used
inthe HHRA and the data groupings based on exposure medium and potential exposure area are presented in Table
1 of Attachment C-3. A complete copy of the analytical dataset forthe samplesusedinthe HHRA is presentedin
Attachment C-6.

2.1.1 Surface Soil

The surface soil dataset consists of 7 samples collected from the 0-1and 0-2 foot below ground surface (bgs)
intervals. Soil samples were analyzed for4,4’-DDD, 4,4’-DDE, and 4,4’-DDT in accordance with the agency-approved
SAP (CH2MHILL, 2013).

2.1.2 Sediment

The sediment dataset consists of 14 samples collected from the 0-0.5 foot bgs and 0.5-1 foot bgs intervals. Forthe
exposure scenario addressing direct contact with chemicalsin sediment, sediment samples collected from areas
where the waterdepthislessthan 3 feetwere used. The shallow sediment samples collected from the 0-0.5foot
interval were used forthe food chain modeling of chemicalsinto fish and blue crab. Sediment samples collected
from the lagoon were analyzed forvolatile organiccompounds (VOCs), semi-volatile organiccompounds (SVOCs),
4,4'-DDD, 4,4’-DDE, and 4,4’-DDT in accordance with the agency-approved SAP (CH2MHILL, 2013).

2.2 Selection of Chemicals of Potential Concern

The chemicals of potential concern (COPCs) are those chemicals that have the greatest potential to cause adverse
human health effects if receptors come in contact with site media. COPCs were selected in accordance with the
Vieques Master HHRA protocol (CH2M HILL, 2010). Chemicals that were 100 percent non-detectedin an exposure
medium were notselected as COPCs forthat medium/data grouping.

For samples with field duplicate analyses, the higher of the two concentrations was used when both values were
detected and the lower of the two reporting limits was used when both values were non-detected. In cases where
oneresultwas detected and the other non-detected, the detected value was used.

2.2.1 COPC Screening Levels

The EPA’s Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (EPA,2013a) were used to
screensite data. The maximum detected concentrationsin surface soil and sediment (direct contact pathway only)
were compared to RSLs to identify COPCs forthe HHRA. The RSLs are based on a target excess lifetime cancerrisk
(ELCR) of 1x10® and a non-cancerhazard quotient (HQ) of 1. The RSLs for non-carcinogenic effects were adjusted
downward by a factor of 10 to account for cumulative non-cancer effects

In accordance with the Vieques Master HHRA protocol, the RSLs used for each receptor/sample population are
indicated below:

e Recreational Users/Trespassers/Site Visitors— Concentrations detected in soil samples collected from the 0-2
footinterval and sediment samples fromthe lagoon (in areas where the waterdepthislessthan 3feet) were
compared to adjusted residential soil RSLs to evaluate COPCs for direct contact exposures with soil and
sediment.

e Residents- Concentrations detectedin soil samples collected fromthe 0-2footinterval were compared to
adjusted residential soil RSLs.
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e Maintenance Workers/ Industrial Workers/ Construction Workers— Concentrations detected in soil samples
collected fromthe 0-2 footinterval were compared to adjusted industrial soil RSLs.

e Fish Consumers/Blue Crab Consumers— Sediment data were used to select COPCs forthe fish and blue crab
ingestion exposure pathway. Since sediment screening levels addressing ingestion of aquatic organisms are not
available, selection of COPCs was conducted based on a constituent’s potential to bioaccumulate in organisms.
Organicconstituents detected in sediment wereidentified as COPCs if their Log octanol-water partition
coefficient (logK,,) value exceeded 3.

2.2.2 Pesticide Concentrations Attributable to Normal Pest Control

Itis possible thatthe pesticide concentrations detected in surface soil and lagoon sediment are the result of normal
pesticide use associated with historic military training atand adjacentto Play La Chiva. Play La Chivawas one of the
two most frequently used beaches foramphibious landing training (TAMS, 1979). Though there are no records
available, itis likely that pesticides were used to control insects during training events, especially in and around the
lagoon, whichwould likely have been (and stillis) prime mosquito habitat. While the pesticide concentrations
detectedinsurface soil and sediment samples may be associated with normal pesticide use, rusted pieces of
several drums were observed around the lagoon, with the majority being observed on the northeast and west
banks of the northwestern branch of the lagoon. Since pesticides would likely have been stored and transportedin
drums, the drum remnants offeranother potential explanation for the source of pesticidesinthe lagoon (i.e.,
discarding of drums containing pesticide residues). The detected concentration of 4,4’-DDE in Laguna La Chiva
surface soil was compared to the maximum concentration of 4,4’-DDE detected in Vieques soils and attributed to
normal pesticide use (3,990 ug/kg), a value based on the record of decision (ROD) for Area of Concern (AOC) H
which presented ano action determinationindicating there is no unacceptablerisk overthat of background to
human health or the environment under current or potential future site use (Tables 2.1 and 2.1a of Attachment C-
1). At AOCH, 4,4'-DDE was detected in 22 of 32 surface soil samplesranging from 1.4 to 3,990 pg/kg. This maximum
4,4'-DDE concentration is greaterthan the maximum soil concentration of 4,4’-DDE (2,300 pg/kg) at Laguna La
Chiva. Although 4,4’-DDE was detected at Laguna La Chivaat concentrations less than the established maximum
concentration from normal pesticide application, it was not eliminated asa COPCbased on the comparison and was
carried forward to risk estimatesinthe HHRA.

2.2.3 COPC Screening Results

The analytes with maximum detected concentrations exceeding screening levels wereidentified as COPCs for soil
and sediment (direct contact pathways only). For consumption of aquaticorganisms, COPCs were identified based
on sediment data, using the qualitative approaches discussed in Section 2.2.1. Results of the COPCscreening
process for each environmental medium and receptor group are presented in Tables 2.1 through 2.3 of
Attachment C-1 and are summarized below:

Recreational Users/Trespassers/Site Visitors:

e 4,4-DDE was identified asa COPC in surface soil forthe direct contact exposure pathways (Table 2.1 of
Attachment C-1).

e No COPCswereidentifiedinsedimentforthe direct contact exposure pathways (Table 2.2 of Attachment C-1).

Residents:

e 4,4'-DDE was identified asa COPCin surface soil for the direct contact exposure pathways (Table 2.1 of
Attachment C-1).

Maintenance Workers/Industrial Workers/Construction Workers:

e No COPCswereidentifiedinsurface soilforthe direct contact exposure pathways (Table 2.1a of Attachment C-1).
Fish Consumers/Blue Crab Consumers:

e Three pesticides(4,4'-DDD, 4,4'-DDE, and 4,4’-DDT) were identified as COPCs for the fish/blue crab
consumption pathways (Table 2.3 of Attachment C-1).
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SECTION 2—DATA EVALUATION

2.3 Hot Spot Evaluation

A review of site datawas conducted to determineif potential hot spots were presentin exposure media that may
require aseparate exposure evaluation. The detected concentrations were compared to 10 times the adjusted
residential soil RSLs (i.e., resultinginan HQ = 1.0 and ELCR of 1x10°) to determinethe presence (if any) of adiscrete
area where concentrations are considerably higherthan those presentinthe surroundingarea. Asseenin Table 2.1
of Attachment C-1, the maximum detected concentration of 4,4-DDE was less than 10 times the adjusted
residentialsoil RSL. Therefore, it was concluded that no discrete hot spots are present.
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SECTION 3

Exposure Assessment

3.1 Exposure Pathways Quantified

In accordance with the Vieques Master HHRA protocol, various potential exposure pathways were quantifiedinthe
HHRA. The potential exposure pathways quantified for each receptor group are presented below:

e Recreational Users/Trespassers/Site Visitors—Ingestion, dermal contact, and inhalation exposuresto COPCsin
surface soil (0-2 feet) were quantified for potential currentand future adult, youth, and child recreational users;
exposure point concentrations (EPCs) are presented in Table 3.1 of Attachment C-1.

e Residents—Ingestion, dermalcontact, and inhalation exposures to COPCsin surface soil (0-2feet) were
guantified for potential future adultand child residents; EPCs are presented in Table 3.1 of Attachment C-1.

e Fish Consumers/Blue Crab Consumers—Ingestion exposures to COPCsinfish and blue crabin the lagoon were
guantified for potential currentand future adult, youth, and child consumers.

Fishand blue crab EPCs were modeled using sediment concentrations and biota-to-sediment accumulation
factors (BSAFs). The BSAFs usedto model fish and blue crab concentrations from sediment were obtained from
EPA’s (2008) Biota-Sediment Accumulation Factor Data Set. Several factors (e.g., level of sediment
contamination used in the study, fish habitat, edible species) were taken into consideration when selecting
appropriate BSAFs forthe HHRA. The sediment EPCs used to model fish and blue crab concentrations are
presented in Table 3.2 of Attachment of C-1. The BSAFs are presented in Table 3.2 SupplementA of
Attachment C-1. The outputfrom EPA’s (2008) Biota-Sediment Accumulation Factor Data Set and the selection
of the BSAFsfororganic COPCs are presentedin Table 2 of Attachment C-3. The parameters used to model fish
and blue crab EPCsin units of milligram (mg) of chemical per kilogram (kg) of fish or blue crab on a wet weight
basisincluded: asite-specificorganiccarbon contentin lagoon sediment (4.6%), the EPA’s default value for
percentmoisture in fish (75%)(1993), the EPA’s default value for fish lipid content (5%)(2000), and the
arithmeticmean crab lipid content (3.8%) from the USACE’s BSAF database (2009). The calculation of the site-
specificorganiccarbon contentinlagoon sedimentis presentedin Table 3.2 Supplement B of Attachment C-3.

3.2 Quantification of Exposure

To evaluate the potentially complete exposure pathways further, the magnitude, frequency, and duration of
exposures were estimated and quantified. EPCs were identified and pathway-specificintakes were estimated. EPA
guidance (1989) recommends selectingintakevariable values foragiven pathway so that the combination of all
intake variable values resultsin an estimate of the reasonable maximum exposure (RME) for that pathway. EPA
recommends using upper-bound parameter values (as opposed to average values) forexposurefrequency and
exposure duration. EPA guidance also recommends that the contact rate be a value representing the 95t
percentile.

3.2.1 Exposure Point Concentrations

Based on the Vieques Master HHRA protocol, calculation of the upper confidence limit (UCL) of the mean
concentrationrequires at least 8available samples withinasample group. The surface soil datagrouping hasless
than 8 samples and one detection of the COPC; therefore, the UCLof the mean was not calculated and the
maximum detected concentration was usedin place of the UCL as the EPC for 4,4’-DDE in surface soil. Forthe
COPCsidentified forthe fish and blue crab consumption pathways, the UCLon the mean concentrationin sediment
was calculated usingthe mostrecentversion of ProUCL (Version 4.1.01; EPA, 2011). The EPCs usedin the intake
calculations are presented in Tables 3.1 through 3.2 of Attachment C-1 and the ProUCL outputis providedin
Attachment C-4.

3.2.2 Exposure Factors

An RME scenario was quantified for potential current and future receptors (EPA, 1989). The exposure factors used

inthe intake calculations are presentedin Tables 4.1 through 4.5 of Attachment C-1. The primary referencesfor
ES121113032416TPA 3-1
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exposure factors are standard default exposure factors presentedin EPA guidance (EPA, 1989; EPA, 1991; EPA,
2002; EPA, 2004; EPA, 2013a).

A site-specific particulate emission factor (PEF) was calculated for use inintake estimates for recreational users and
residents (Table 4 Supplement A of Attachment C-1). The PEF was calculated using Equation 4-5 and Exhibit D-2 of
the Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (EPA, 2002). Climate Zone 9
(based on Miami, FL) and a 1.6-acre areal extent of site contamination were used in the site-specific PEF
calculations. The areal extent of site contamination was estimated, conservatively assuming an approximate 300-
footdiametercircle centered at the location [VENOSS005] where 4,4’-DDE exceeded the RSL.

In accordance with the methodology used to establish the EPA RSLs forsoil (EPA, 2013a), the dermal exposure
route for soil was quantified for4,4’-DDE using a dermal absorption fraction from soil value of 0.1, as presentedin
Exhibit 3-4 of the EPA’s RAGS Volume |: HHEM (Part E, Supplemental Guidance for DermalRisk Assessment; EPA,
2004).

3-2 ES121113032416TPA



SECTION 4

Toxicity Assessment

The following hierarchy of sources was used to obtain toxicity datafor COPCs (EPA, 2003):
e Integrated Risk Information System (IRIS) (EPA, 2013b);
e Provisional Peer-Reviewed Toxicity Values (PPRTVs); and

e OtherPeer-Reviewed Sources (e.g., California Environmental Protection Agency [Cal/EPA] Toxicity Criteria
Database [Cal/EPA, 2013]).

Non-cancertoxicity values used for COPCsinthe HHRA are presentedin Tables 5.1 and 5.2 of Attachment C-1.
Cancer toxicity values for COPCs are providedin Tables 6.1 and 6.2 of Attachment C-1.

4.1 Non-Carcinogenic Toxicity Values

Non-carcinogenictoxicity values (oral reference dose [RfDs] ) were used in estimating potential adverse health
effects associated with exposure to COPCs. Aninhalation reference concentration (RfC) was not availableforthe
COPCin surface soil. Chronictoxicity datafor potential non-carcinogeniceffects of COPCs are presentedin
Tables 5.1 and 5.2 of Attachment C-1.

4.2 Carcinogenic Toxicity Values

Carcinogenictoxicity values (cancer slopefactors [CSFs] and inhalation unitrisks [IURs]) were used in evaluating
potential carcinogeniceffects associated with exposureto known, probable, or possible carcinogens havingan EPA
weight-of-evidence classification of A, B, or C, respectively. CSFs and IlURs were used to estimate upper-bound
lifetime statistical probabilities of a hypothetical individual developing canceras a result of exposure to a potential
carcinogen. Toxicity datafor potential carcinogeniceffects for COPCs are presented in Tables 6.1 and 6.2 of
Attachment C-1.

4.3 Derivation of Dermal Toxicity Values

In general, oral RfDs and CSFs are converted to dermal RfDs and CSFs using a gastrointestinal absorption factor
(ABSg)). The values used forthis conversion were obtained from RAGS Part E Section 4.2 and Exhibit4-1 (EPA, 2004).
Following EPA’s recommendation (EPA, 2004), such a conversion is necessary only when achemical has an ABSg, of
lessthan 50%. Since the ABSg for the one COPCin surface soil (4,4’-DDE) is greaterthan 50%, the oral RfD and CSF
were used as the dermal RfDand CSF without adjustment. The dermal RfD and CSF for 4,4’-DDE are includedin
Table 5.1 and Table 6.1 of Attachment C-1, respectively.
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SECTION 5

Risk Characterization

Potential human healthrisks are discussed separately for carcinogenicand non-carcinogenic COPCs due to the
different toxicological endpoints, relevant exposure durations, and methods used to estimate risk. EPA Superfund
guidance considers an acceptable site ELCR range to be within 1 to 100 in a million (1x10°®to 1x10*). Generally,
remedial actions are not warranted for site mediawith an ELCR of 1x10* or below, ora Hazard Index (HI) of 1 or
less, although it may be warrantedif a standard (e.g., maximum contaminant level [MCL]) is exceeded, orif other
site-specificinformation suggests to risk managers that action is appropriate.

5.1 Approach for Potential Non-Carcinogenic Effects

The HHRA evaluated the potential for non-carcinogenic effects by comparing exposureintakes of each COPCovera
specified time period (chronic) with RfDs derived for similar exposure periods. In EPA methodology, this ratio of
exposure to toxicity is referred toasa HQ. The HQ assumes thatthere isa level of exposure below whichitis
unlikely for even sensitive populations to experience adverse health effects. If the exposure level exceeds this
threshold, there isthe potential for non-cancer health effects to occur. The HQ is calculated as follows:

|
HQ=——
Q=D

Where:
HQ = Hazard quotient
| = Intake level (mg/kg-day)
RfD = Reference dose (mg/kg-day)

Intake and RfD are expressed inthe same units (mg/kg-day) and represent the same exposure period. A HQ that
exceeds 1(i.e., intake exceeds the RfD) indicates that there is a potential foradverse health effects associated with
exposure tothat COPC.

To assess the potential for non-carcinogenic health effects posed by exposureto multiple COPCs and exposure
routes, an Hl approach was used (EPA, 1989). This approach assumes that non-carcinogenic hazards associated with
exposure to more than one COPCand exposure route are additive. Synergisticorantagonisticinteractions between
COPCsare notquantified. The HI may exceed 1evenifall of the individual HQs are lessthan 1. The Hl isequal to
the sum of the HQs and is calculated as follows:

I, I, |

HI = + NI —
RID, R,  RD,

Where:
HI = Hazard index
| = Intake level (mg/kg-day)
RfD = Reference dose (mg/kg-day)

iz
I

I;= Intake level forthe “i”th constituent

“n:
I

RfD; = Reference doseforthe “i’th constituent
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5.2 Approach for Potential Carcinogenic Effects

The potential for carcinogenic effects due to exposure to site mediawas evaluated by estimating the ELCR. The
ELCR is the incremental increasein the probability of developing cancer during one’s lifetime (as aresult of
exposure to site media) above the probability of developing cancerfrom non-site exposures.

Potential ELCRs associated with exposure to individual carcinogens were calculated using CSFs and chronicdaily
intakes (CDIs) fororal and dermal contact exposures and IURs and ECs for inhalation exposures. The linear low-dose
equation was used to estimate the incremental probability of anindividual developing canceroveralifetimeasa
result of exposure to potential carcinogens. Estimated ELCRs are calculated by multiplying the CDI by the CSF or EC
by the IUR:

ELCR =CDI xCSF or ELCR=ECxIUR
Where:
ELCR = unitless probability of developing cancer
CDI = chronic daily intake (mg/kg-day)
CSF = cancer slope factor (mg/kg-day)*
EC = exposure concentration [microgram percubic meter (ug/m3)]

IUR = inhalation unitrisk (ug/m?3)?

The theoretical probability of developing canceras a consequence of exposureto two or more COPCs and by two or

more exposure pathways was calculated by summing the risk estimates foreach COPCin the appropriate scenarios
usingthe following equation:

Total ELCR = (CDI, x CSF, )+ (CDI, xCSF, )+... (CDI, x CSF, )+

(EC,x1UR,)+(EC, x IUR,)+... (EC, x IUR; )

Where:

CDI = Chronicdaily intake (mg/kg-day)

CSF = Cancer slope factor (mg/kg-day)™*

CDI; = Chronicdailyintake forthe ‘i/'th constituent

CSF; = Cancer slope factorfor the ‘/'th constituent

EC = Exposure concentration (pg/m?3)

IUR = Inhalation unitrisk (pg/m?3)!

EC; = Exposure concentration for the ‘j’th constituent

IUR; = Inhalation unitrisk for the ‘j’th constituent

5.3 Summary of Risk Estimates

Potential exposures to soil, fish, and blue crab were quantified forthe RME scenarios identified below. The
calculated ELCRs and Hls are as follows:

e Recreational Users/Trespassers/Site Visitors— Current/Future Scenario —
Surface soil (ingestion, dermal contact, and inhalation);

— Adult:2x107 ELCR (Table 7.1, summarized in Table 9.1 of Attachment C-1)
— Youth: 1x107 ELCR (Table 7.2, summarized in Table 9.2 of Attachment C-1)
— Child:3x107 ELCR (Table 7.3, summarized in Table 9.3 of Attachment C-1)
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e Fish Consumers— Current/Future Scenario — Fish (ingestion);

— Adult: 3x107° ELCR, all target organ-specificHI <1 (Table 7.4, summarized in Table 9.4 of Attachment C-1)
— Youth:2x10° ELCR, all targetorgan-specificHI<1 (Table 7.5, summarizedin Table 9.5 of Attachment C-1)
— Child: 1x10° ELCR, alltargetorgan-specificHI <1 (Table 7.6, summarized in Table 9.6 of Attachment C-1)

e Blue Crab Consumers (Adult) — Current/Future Scenario — Blue Crab (ingestion);

— Adult:5x10° ELCR, all targetorgan-specificHI <1 (Table 7.7, summarized in Table 9.7 of Attachment C-1)
— Youth:3x10> ELCR, all targetorgan-specificHI<1 (Table 7.8, summarizedin Table 9.8 of Attachment C-1)
— Child:3x10” ELCR, alltarget organ-specificHI <1 (Table 7.9, summarized in Table 9.9 of Attachment C-1)

e Residents (Child/Adult) —Future Scenario Soil —Surface Soil (ingestion, dermal contact, and inhalation);

— Adult/Child Aggregate: 2x10°® cumulative ELCR (Table 7.12, summarized in Table 9.12 of Attachment C-1)

5.4 Chemicals of Concern

In general, chemicals of concern (COCs) are identified when the potential ELCR or HI fora receptorgroup exceeds
EPA threshold values (atotal ELCR of 1x10* or a target organ-specificHl of 1) and concentrations are site-related
and above background levels. When a potential ELCR of 1x10* is exceeded foran exposure mediumforareceptor
group, the COPCs above background levels and posing anindividual ELCR greaterthan 1x10°® in the environmental
medium responsible forthe unacceptablerisks are identified as COCs. When a potential target organ-specific HI
exceeds 1for an exposure mediumforareceptorgroup, the COPCs above background levels and posinga HQ
greaterthan 0.1 forthat target organin the environmental medium responsible forthe unacceptableHl are
identified as COCs. Factors such as nature of contamination source, laboratory contamination, and common
pesticide use (unrelated to spills, improper storage disposal or use) are typically considered when identifying COCs.

Risk estimatesforcurrent and future receptor groups were within EPA acceptable levels. Therefore, no COCs were
identified.

5.5 Uncertainty Analysis

The assumptions usedinthe HHRA have inherent uncertainty. While itis theoretically possible that this leads to
underestimates of potential risk, the use of numerous upper-bound assumptions most likely results in conservative
estimates of potentialrisk. A receptor group’s potential exposureand subsequent potential risk are influenced by
the exposure scenario and dose/response and vary on a case-by-case basis. The key assumptionsin the HHRA and
theirinfluence onthe numerical risk estimates are presented belowin Table 5-1. Additionally, specificuncertainties
associated with the HHRA for Laguna La Chivaare discussed below.

5.5.1 Data Evaluation

No surface water samples were collected from the lagoon during the Site Inspection/Remedial Investigation in May
2013. Therefore, there is some uncertainty regarding potential risks associated with exposure to chemicalsin
surface water by currentand future recreational receptors. However, based on the chemicals and levels of
detectionsinlagoon sediment (mainly, low level VOCs and pesticides), the chemicalsin lagoon surface water are
not expectedto pose significant health risk to humanreceptors.

5.5.2 Exposure Point Concentrations

In this HHRA, several conservativeapproaches weretaken to calculate EPCs with the intention of yielding health-
protective risk estimates. For example, the maximum detected concentration of 4,4’-DDE in surface soil was
selected asthe EPCbecause there were less than eight surface soil samples. Using the maximum detected
concentrationasthe EPC will likely lead to an overestimation of actual exposure becausereceptors are assumed to
be exposed tothe maximum detected concentration for theirentire exposure duration.
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5.5.3 Exposure Assumptions

In accordance with EPA guidance and the Vieques Master HHRA protocol (CH2M HILL, 2010a), exposure estimates
were calculated fora RME scenario. ARME scenarioresultsin upper-bound exposure estimates and likely
overestimates actual site exposures. Forinstance, potential health risks associated with consumption of fish and
blue crab from Laguna la Chiva were evaluated using an exposure frequency of 7days perweek (i.e., 365 days per
year) based on the study conducted by Burger and Gochfeld (1991). Accordingto the results of the survey
conducted duringthe ATSDR’s PublicHealth Assessment Fish and Shellfish Evaluation study (ATSDR, 2003),
approximately two thirds of the respondents (Vieques Island residents [n=51]) reported to eat fish 1-2 times or less
perweek. The EPA’s default fishingestion rate (227 grams/meal for an adult) was used in the HHRA to evaluate
consumption of fish and blue crab. The EPA’s fishingestion rate is less than the mean fish ingestion rate (284
grams/day) provided in the study by Burgerand Gochfeld (1991). The fish ingestion rate of 284 grams/day was
estimated based on Frontera fisherman consuming approximately 80 percent of a tilapiafish with an average
weight of 355 grams. Eventhough the EPA’s consumption rate is less than the value provided by Burgerand
Gochfeld (1991), the conservative exposure frequency of 7days per week used in this HHRA likely resultsin
estimated risks that are greaterthan actual risks for non-subsistence consumption of fish and blue crab.
Subsistence fishing and crabbing are unlikely to occur at Laguna la Chiva; however, if subsistence populations are
consuming locally harvested fish and blue crab fromthe lagoon, the estimated risks in the HHRA using EPA’s fish
consumption rate could be underestimated forthose populations.

5.5.4 Chemicals 100% Non-Detected in a Matrix

For chemicals that were 100 percent non-detected in surface soil and sediment, the maximum detection limits and
reporting limits were compared to the EPA RSLs for residential soil (adjusted to an HI of 0.1). The comparisonis
providedin Attachment C-5 and the results are discussed belowfor each medium:

e Sediment—The maximum detection limits of three SVOCs (4,6-dinitro-2-methylphenol, bis(2-chloroethyl)ether,
and n-nitroso-di-n-propylamine) exceeded their respective adjusted RSLs. Although the maximum detection
limits of these three SVOCs exceed adjusted RSLs, thisis expected to have little impact on the overall risk
conclusions because detected chemicals from the same analytical groups in sediment were notidentified as
COPCs. Also, the degree of adjusted RSLexceedances is insignificant and the detection limits of two chemicals
(4,6-dinitro-2-methylphenoland bis(2-chloroethyl)ether) did not exceed adjusted RSLs in all samples.
Therefore, itis unlikely that these non-detected chemicals would be identified as COCs in the HHRA.

e Soil-The maximum detection limits of 4,4-DDD and 4,4’-DDT were lower than the adjusted RSLs.
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TABLE 5-1

Uncertainties In The Human Health Risk Assessment

Category

Methodology

Probable Effect on Site-Related
Risk Estimates

DATA EVALUATION

Chemicals that were 100% non-
detected in an exposure medium.

When a chemical was100% non-detected
in an exposure medium, it was assumed to
be not presentin the medium.

No significant impact

EXPOSURE ASSESSMENT

Exposure scenarios and pathways

Fish/blue crabconsumption frequency

Use of maximum detected
concentration of 4,4’-DDE asthe EPCin
surface soil

Modeledfishandcrabconcentrations

Assumed that the site is developed for
residential use in the future.

Assumed 7 fishor blue crab meals from
the site per week

Receptors are assumed to be exposed to
the maximum detected concentration for
the entire exposure duration.

Fishand crab EPCs were modeled from

measured sediment concentrations using

BSAFs, whichare not derived from site-
specific data.

Overestimates

Overestimates

Likely overestimates

May under- or overestimate

TOXICITY ASSESSMENT

Missing toxicity values

Studyselection

Toxicityvalues derived from animal
studies

Toxicityvalues derived primarily from
high doses (whereas most
environmental exposures occurat low
doses)

Oral andinhalation non-cancer toxicity
values are missing for 4,4'-DDD and 4,4'-
DDE

Notalltoxicityvalues representthe same
degree of certainty. All are subject to
change as new evidence becomes
available.

Extrapolation from animal to human
toxicitymayintroduce error because of
differencesin pharmacokinetics, target

organs, and population variability.

This assumes linearity at low doses and
tends to have conservative exposure
assumptions.

May underestimate

Under- or overestimates risks

Under- or overestimates risks

Under- or overestimates risks

RISK CHARACTERIZATION

Risk from multiple chemicals

Combinationof several upper-bound
assumptions

Assumes additivity of risks from multiple
chemicals; chemical mixtures mayactually
have synergisticor antagonistic effects.

Various upper-bound exposure and
toxicity assumptions are combined.

May under- or overestimate

Overestimates.
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TABLE 1

SELECTION OF EXPOSURE PATHWAYS
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Medium Exposure Exposure Receptor Receptor Exposure On-Site/ Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Off-Site Analysis of Exposure Pathway
(1)
Recreational User/ ;
Surface Soil Surface Soil Dermal On-site Quant
P P Trespasser/ Adult/Youth/Child Recreational Users/Trespassers/Site Visitors may contact surface soil while visiting the site.
(0-2 feet] (0-2 feet] Site Visitor (2) Ingestion [ On-site Quant
Soil
Emissions from Recreational User/ Recreational Users/Trespassers/Site Visitors may inhale dust from surface soil while visiting the
Ambient Air K Trespasser/ Adult/Youth/Child Inhalation On-site Quant R P Y J
Surface Soil o site.
Site Visitor (2)
Recreational User/ Dermal On-site Quant
C t/Fut Sediment Sediment Sediment Trespasser/ Adult/Youth/Child Recreational Users/Trespassers may contact sediment while wading in the lagoon.
urrent/ruture Site Visitor (2) Ingestion On-site Quant
Recreational User/ Dermal On-site None (3)
Surface Water | Surface Water | Surface Water Trespasser/ Adult/Youth/Child Recreational Users/Trespassers may contact surface water while wading in the lagoon.
Site Visitor (2) Ingestion On-site None (3)
Fish consumers could be exposed to site contaminants bioaccumulated in fish caught in the
. Fish Lagoon Fish Consumer Adult/Youth/Child Ingestion On-site Quant P g
Sediment/ lagoon.
Surface Water Crab consumers could be exposed to site contaminants bioaccumulated in blue crab caught in
Blue Crab Lagoon Blue Crab Consumer Adult/Youth/Child Ingestion On-site Quant P g
the lagoon.
. X X Dermal On-site Quant  |The site will not be developed for residential use; however, the residential scenario is included
Residential Adult/Child | icted land
Ingestion On-site Quant to evaluate unrestricted land use.
Maintenance Adult Dermal On-site Quant  |gased on likely occupational duties, it is assumed that maintenance workers may come in
Worker : : contact with surface soil.
Surface Soil Surface Soil Ingestion On-site Quant
0-2 feet; 0-2 feet| :
( ) ( ) Industrial Adult Dermal On-site Quant  |The site will not be developed for industrial use; however, Industrial workers were assumed to
Worker Ingestion On-site Quant contact soil while performing occupational duties at the site.
Future Soil Construction Dermal On-site Quant
« Adult Construction workers may contact soil while performing activities at the site.
Worker Ingestion On-site Quant
. . . . . The site will not be developed for residential use; however, the residential scenario is included
Residential Adult/Child Inhalation On-site Quant ) P ! !
to evaluate unrestricted land use.
Maintenance . . Based on likely occupational duties, it is assumed that maintenance workers may inhale dust
L Adult Inhalation On-site Quant .
Ambient Air Emissions from Worker from surface soil.
Surface Soil Industrial . X The site will not be developed for industrial use; however, Industrial workers were assumed to
Adult Inhalation On-site Quant | X
Worker inhale dust from soil.
Construction
Work Adult Inhalation On-site Quant  [Construction workers may inhale dust from soil while performing activities at the site.
orker
Notes:

(1) The age group for a child is 1-6 and the age group for youth is 6-16 years old.
(2) Recreational user scenario is used as an adequate representation of the trespasser and site visitor scenarios.
(3) No evaluation of surface water is included due to the lack of surface water data.

Quant: Quantitative
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TABLE 2.1
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future (Recreational User/Trespasser/Site Visitor), Future (Residential)
Medium: Soil
Exposure Medium: Surface Soil (0-2 feet)

Exposure CAS Chemical Minimum Maximum Units Location Detection Range of Concentration Background copc Rationale for
Point Number C i C i of il q y D i Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or
Qualifier Qualifier Concentration Limits Screening Value Source Deletion
(1) ) (3) (a)
Surface Soil 72-55-9 4,4'-DDE 2.30E+00 2.30E+00 mg/kg VENO-5S005 1/7 0.13-0.21 2.30E+00 3.99E+00 1.40E+00 c NA NA Yes ASL
(0- 2 feet)
(1) Maximum concentration is used for screening. COPC = Chemical of Potential Concern
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered
(2) The maximum pesticide concentration found at other Vieques sites (namely, AOC-H).

3)

(4)

The value represents the concentration considered attributable to normal pesticide application.

Regional Screening Levels for Residential Soil (November 2013). Concentrations based on non-carcinogenic health effects are adjusted using an HQ=0.1.

Rationale Code Selection Reason: Above Screening Levels (ASL)

¢ = Carcinogenic
HQ = Hazard quotient
NA = Not available
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TABLE 2.1a
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Ti
Medium: Soil
Exposure Medium: Surface Soil (0-2 feet)

Future (Mail Worker/Industrial Worker/Construction Worker)

Exposure CAS Chemical Minimum Maximum Units Location Detection Range of C kg g coprc Rationale for
Point Number C i C i of Maximum Frequency Detection Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or
Qualifier Qualifier Concentration Limits Screening Value Source Deletion
1) @ E) @)
Surface Soil 72-55-9 4,4'-DDE 2.30E+00 2.30E+00 mg/kg VENO-5005 1/7 0.13-0.21 2.30E+00 3.99E+00 5.10E+00 c NA NA No BSL
(0 -2 feet)

(1)

()

(3)

Maximum concentration is used for screening.

The maximum pesticide concentration found at other Vieques sites (namely, AOC-H).

The value represents the concentration considered attributable to normal pesticide application.

Regional Screening Levels for Industrial Soil (November 2013). Concentrations based on non-carcinogenic health effects are adjusted using an HQ=0.1.

Rationale Code

Deletion Reason: Below Screening Level (BSL)

COPC = Chemical of Potential Concern
ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

¢ = Carcinogenic

HQ = Hazard quotient

NA = Not available
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TABLE 2.2

Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future (Recreational User/Trespasser/Site Visitor)
Medium: Sediment
Exposure Medium: Sediment
Exposure CAS Chemical Minimum Maximum Units Location Detection Range of kgl Potential Potential copc Rationale for
Point Number Concentration Concentration of {0 Freq ] i Used for Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or
Qualifier Qualifier Concentration Limits Screening Value Source Deletion
(1) (2) (3) (4)
Sediment 72-54-8 4,4'-DDD 2.60E-03 J 1.40E-01 J MG/KG VENO-SDO1 7/14 0.0021 - 0.0063 1.40E-01 NA 2.00E+00 c NA NA No BSL
72-55-9 4,4'-DDE 1.50E-03 J 4.10E-02 ) MG/KG VENO-SDO1 8/14 0.0026 - 0.0063 4.10e-02 NA 1.40E+00 c NA NA No BSL
50-29-3 4,4'-DDT 3.70E-03 J 2.10E-01 J MG/KG VENO-SDO1 5/14 0.0021 - 0.0084 2.10E-01 NA 1.70E+00 c NA NA No BSL
78-93-3 2-Butanone 4.90E-03 ) 4.80E-02 ) MG/KG VENO-SD02 13/14 0.0033 - 0.0033 4.80E-02 NA 2.80E+03 n NA NA No BSL
67-64-1 Acetone 8.10E-03 J 1.40E-01 J MG/KG VENO-SD02 14/14 - 1.40€-01 NA 6.10E+03 n NA NA No BSL
75-25-2 Bromoform 7.00E-04 ) 7.00E-04 ) MG/KG VENO-SD10 1/14 0.0012 - 0.0058 7.00E-04 NA 6.20E+01 c NA NA No BSL
75-15-0 Carbon disulfide 4.80E-03 ) 8.50E-02 J MG/KG VENO-SD04 9/14 0.0082 - 0.013 8.50E-02 NA 8.20E+01 n NA NA No BSL
(1) Maximum concentration is used for screening.
COPC = Chemical of Potential Concern
(2) No background value is available. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/
sediment data collected from three nearby lagoons (Laguna Kiani, Laguna EI Pobre, and Laguna Punta Arenas). To Be Considered
(3) Regional Screening Levels for Resi ial Soil 2013). Conc based on non-carcinogenic health effects are adjusted using an HQ=0.1. ¢ = Carcinogenic
n = Noncarcinogenic
(4) Rationale Code Deletion Reason: Below Screening Level (BSL) HQ = Hazard quotient

NA = Not available

J = analyte was detected below the reporting limit in the sample
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TABLE 2.3

OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future (Fish Consumer/Blue Crab Consumer)
Medium: Sediment
Exposure Medium: Fish/Blue Crab
Exposure CAS Chemical Minimum Maximum Units Location Detection Range of Potential Potential copPc Rationale for
Point Number C i C i of Maximum Frequency Detection Value Toxicity Value ARAR/TBC ARAR/TBC Flag Selection or
Qualifier Qualifier Concentration Limits Value Source Deletion
(1) (2) (3) (4)
Lagoon 72-54-8 4,4'-DDD 2.60E-03 J 1.50E-01 J MG/KG VENO-SD06 8/12 0.0038 - 0.0058 NA 6.02E+00 Yes NA NA Yes BAC
72-55-9 4,4'-DDE 1.40E-02 ) 2.00E-02 J MG/KG VENO-SD04 6/12 0.0026 - 0.0072 NA 6.51E+00 Yes NA NA Yes BAC
50-29-3 4,4'-DDT 3.70E-03 J 5.40E-02 J MG/KG VENO-SD03 4/12 0.0026 - 0.0084 NA 6.91E+00 Yes NA NA Yes BAC
78-93-3 2-Butanone 4.90E-03 J 5.60E-02 J MG/KG VENO-SD06 1/12 0.0033 - 0.0033 NA 2.90E-01 No NA NA No NBAC
67-64-1 Acetone 8.10E-03 J 2.40E-01 ) MG/KG VENO-SD06 12/12 - NA -2.40E-01 No NA NA No NBAC
75-25-2 Bromoform 7.00E-04 ) 7.00E-04 ) MG/KG VENO-SD10 1/12 0.0013 - 0.0058 NA 2.40E+00 No NA NA No NBAC
75-15-0 Carbon disulfide 4.80E-03 ) 5.106-02 ) MG/KG VENO-SD04 9/12 0.0091-0.013 NA 1.94E400 No NA NA No NBAC
(1) No background value is available. COPC = Chemical of Potential Concern
sediment data collected from three nearby lagoons (Laguna Kiani, Laguna El Pobre, and Laguna Punta Arenas). ARAR/TBC = Applicable or Relevant and Appropriate Requirement/
2) Log Kow values (Estimation Program Interface [EPI] Suite, 2013. Risk Assessment Information System.). Available online: http://rais.ornl.gov/cgi-bin/tools/TOX_search To Be Considered
NA = Not available or not applicable
3) Organic chemicals considered bi ive if Log Kow ded 3 according to EPA's Bioaccumulation Testing and Interpretation for the Purpose of Sediment J = analyte was detected below the reporting limit in the sample
Quality Assessment - Status and Needs (EPA, 2000).
(4) Rationale Codes Selection Reason: Bioaccumulative (BAC)
Deletion Reason: Not Bioaccumulative (NBAC)
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TABLE 3.1.RME
EXPOSURE POINT CONCENTRATION SUMMARY
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future (Recreational User/Trespasser/Site Visitor), Future (Residential)
Medium: Soil

Exposure Medium: Surface Soil (0-2 feet)

Exposure Point Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration
of Mean Concentration
Potential (Qualifier)
Concern Value Units Statistic Rationale
Surface Soil 4,4'-DDE mg/kg NA NA 2.3E+00 2.3E+00 mg/kg Maximum Detected Concentration (1)
(0 - 2 feet)

(1) The maximum detected concentration was used for this chemical because there were less than 8 total samples.

mg/kg= milligrams/kilograms
NA = Not applicable
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TABLE 3.1.RME Supplement A
EXPOSURE POINT CONCENTRATION SUMMARY
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future (Recreational User/Trespasser/Site Visitor), Future (Residential)
Medium: Soil
Exposure Medium: Ambient Air

Exposure Point Chemical Exposure Point Concentration Exposure Point Concentration
of in Soil in Ambient Air
Potential
Concern Value Units Value Units
(1) (2)
Surface Soil 4,4'-DDE 2.3E+00 mg/kg 3.5E-09 mg/m3
(0- 2 feet)

(1) Selection of exposure point concentrations presented on Table 3.1.RME.

(2) Ambient air exposure point concentration calculated using a Particulate Emission Factor (PEF) of 6.50 x 10° m3/kg as shown below; derivation of PEF
is presented on Table 4 RME Supplement A.

Concentration in ambient air (mg/m?) = Concentration in soil (mg/kg) x [ 1/PEF (m*/kg) |

mg/kg= milligrams/kilogram

mg/m3 =milligram per cubic meter
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TABLE 3.2.RME
EXPOSURE POINT CONCENTRATION SUMMARY
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future (Fish Consumer/Blue Crab Consumer)
Medium: Sediment
Exposure Medium: Fish/Blue Crab

Exposure Point Chemical Units Arithmetic 95% UCL Maximum Exposure Point Concentration
of Mean Concentration
Potential (Qualifier)
Concern Value Units Statistic Rationale
Lagoon 4,4'-DDD mg/kg 3.4E-02 4.8E-02 1.5E-01 J 4.8E-02 mg/kg 95% KM (BCA) UCL (1)
4,4'-DDE mg/kg 1.6E-02 1.6E-02 2.0E-02 J 1.6E-02 mg/kg 95% KM (t) UCL (1)
4,4'-DDT mg/kg 1.8E-02 1.7E-02 5.4E-02 1.7E-02 mg/kg 95% KM (t) UCL (1)

ProUCL, Version 4.1.01 used to determine distribution of data using the Shapiro-Wilk W Test. ProUCL used to calculate RME EPC, following recommendations
based on distribution and standard deviation in users guide (EPA. February 2011. ProUCL, Version 4.1.01. Prepared by Lockheed Martin Environmental Services).
Statistics: Maximum Detected Value (Max); 95% KM (t) UCL; 95% KM (z) UCL; 95% KM (jackknife) UCL;
99% KM (Chebyshev) UCL; 97.5% KM (Chebyshev) UCL; 95% KM (Chebyshev) UCL; 99% Chebyshev (MVUE) UCL
95% KM (bootstrap t) UCL; 95% Student's-T test UCL (95% Stud-t); 95% KM (BCA) UCL; 95% H-UCL; 95% Chebyshev (MVUE) UCL;
95% KM (Percentile Bootstrap) UCL; 95% Approximate Gamma (App. Gamma); 95% Adjusted Gamma (Adj. Gamma); 95% Chebyshev (Mean, Sd) UCL (95% Cheb-m)

(1) Distribution tests are inconclusive (data are not normal, log-normal, or gamma-distributed).

mg/kg= milligrams/kilograms

J = analyte was detected below the reporting limit in the sample
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TABLE 3.2.RME Supplement A
BIOTA-TO-SEDIMENT ACCUMULATION FACTORS FOR COPCS IN SEDIMENT
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Fish Crab
Sedi t EPC (2] i i i
CAS Number COPC (1) Log Kow Log Kow edimen @ BSAF: Value Organism Used for Deriving BSAF TISSlfe.USed for BSAF Reference Fish EPC_ @) BSAF: Value Organism Used for Deriving BSAF TISSlfe.USed for BSAF Reference Crab EP‘E B
Reference (mg/kg-sediment) Unitless Deriving BSAF (mg/kg-biota) Unitless Deriving BSAF (mg/kg-biota)
72-54-8 4,4'-DDD 6.0E+00 EPI, 2013 4.8E-02 2.5E-01 Cunner (Tautogolabrus adspersus) Whole body EPA, 2008 3.3E-03 3.0E+00 Burrowing Crab (Chasmagnathus granulata) Whole body USACE, 2009 2.9E-02
72-55-9 4,4'-DDE 6.5E+00 EPI, 2013 1.6E-02 1.4E+01 Average of consumed salt water species Whole body EPA, 2008 6.4E-02 3.2E+01 Burrowing Crab (Chasmagnathus granulata) Whole body USACE, 2009 1.1E-01
50-29-3 4,4'-DDT 6.9E+00 EPI, 2013 1.7E-02 2.3E-01 Cunner (Tautogolabrus adspersus) Whole body EPA, 2008 1.1E-03 2.2E+00 Burrowing Crab (Chasmagnathus granulata) Whole body USACE, 2009 7.6E-03

Notes:

(1) COPCs identified for sediment are presented in Table 2.3,

(2) Sediment EPCs are presented in Table 3.2.

(3) Fish/Crab EPCs were calculated using the following equations:

Organics: Fish/Crab EPC (mg/kg-biota [ww]) = Sed EPC (mg/kg-sed [dw]) x lipid normalized BSAF (kg-OC [dw]/kg-lipid [dw]) x (%lipid / %0OC) x 0.25 (kg-biota [dw]/kg-biota [ww]).
Fish/Crab EPCs were calculated assuming 4.6% organic carbon (site-specific; Table 3.2 Supplement B) in sediment and 5% lipid for fish (EPA, 2000), 3.8% lipid for crab (USACE, 2009), and 75% moisture in fish/crab (EPA, 1993).

COPC - chemical of potential concern EPI - Estimation Program Interface

EPC - exposure point concentration USACE - United States Army Corps of Engineers
BSAF - biota-sediment accumulation factor

OC - organic carbon

Kow - OCtanol/water partition coefficient

dw - dry weight basis
ww -wet weight basis

Sources:
EPA, 1993. Wildlife exposure factors handbook. Volume | of Il. EPA/600/R-93/187a
EPA, 2000. Bioaccumulation testing and interpretation for the purpose of sediment quality assessment - status and needs. EPA/823/R-00/001.

EPA, 2008. Biota-Sediment Accumulation Factor Data Set, Version 1.0. Prepared for the U.S. Environmental Protection Agency, Office of Research and Development, National Health
and Environmental Effects Research Laboratory, Mid-Continent Ecology Division (MED), Duluth, Minnesota. Prepared Computer Sciences Corporation Duluth, Minnesota Contract 68
W-02 032, Task 5003 and 5004. January 2008. http://www.epa.gov/med/Prods_Pubs/bsaf.htm

Estimation Program Interface (EPI) Suite, 2013. Risk Assessment Information System. URL: http://rais.ornl.gov/cgi-bin/tools/TOX_search

United States Army Corps of Engineers (USACE), 2009. BSAF Database. Available online: http://el.erdc.usace.army.mil/bsafnew/bsaf.html|
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CALCULATION OF SITE-SPECIFIC TOC FRACTION

TABLE 3.2.RME Supplement B

Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Upper Depth Lower Depth
StationID SamplelD (feet) (feet) Date Collected Analyte Results
VENO-SDO1 VENO-SD01-000H 0 0.5 5/15/2013 Total organic carbon (TOC) 32000
VENO-SD02 VENO-SD02-000H 0 0.5 5/15/2013 Total organic carbon (TOC) 48000
VENO-SDO03 VENO-SD03-000H 0 0.5 5/15/2013 Total organic carbon (TOC) 47000
VENO-SD04 VENO-SD04-000H 0 0.5 5/17/2013 Total organic carbon (TOC) 100000
VENO-SDO5 VENO-SD05-000H 0 0.5 5/17/2013 Total organic carbon (TOC) 47000
VENO-SD06 VENO-SD06-000H 0 0.5 5/17/2013 Total organic carbon (TOC) 38000
VENO-SDO7 VENO-SD07-000H 0 0.5 5/17/2013 Total organic carbon (TOC) 4500
VENO-SD08 VENO-SD08-000H 0 0.5 5/16/2013 Total organic carbon (TOC) 70000
VENO-SD09 VENO-SD09-000H 0 0.5 5/16/2013 Total organic carbon (TOC) 44000
VENO-SD10 VENO-SD10-000H 0 0.5 5/16/2013 Total organic carbon (TOC) 26000
VENO-SD11 VENO-SD11-000H 0 0.5 5/16/2013 Total organic carbon (TOC) 36000
VENO-SD12 VENO-SD12-000H 0 0.5 5/15/2013 Total organic carbon (TOC) 55000

Note:

Units are presented in mg/kg.

Site-specific TOC percentage is the average.

Average Total Organic Carbon (TOC) % =
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IScenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil (0-2 feet)

TABLE 4.1.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Exposure Route ptor P Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Ingestion Recreational User/ Adult Surface Soil cS Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME  [Chronic Daily Intake (CDI) (mg/kg-day) =
Trespasser/ (0- 2 feet) IR-S Ingestion Rate of Soil 100 mg/day EPA, 2002 CS x IR-S x EF x ED x CF x 1/BW x 1/AT
Site Visitor EF Exposure Frequency 104 days/year (1)
ED Exposure Duration 24 years EPA, 1991
CF Conversion Factor 0.000001 kg/mg --
BW Body Weight 70 kg EPA, 2002
AT-N Averaging Time (Non-Cancer) 8,760 days (3)
AT-C Averaging Time (Cancer) 25,550 days (4)
Youth Surface Soil cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME  [CDI (mg/kg-day) =
(0- 2 feet) IR-S Ingestion Rate of Soil 100 mg/day EPA, 2002 CS x IR-S x EF x ED x CF x 1/BW x 1/AT
EF Exposure Frequency 104 days/year (1)
ED Exposure Duration 10 years EPA, 1991
CF Conversion Factor 0.000001 kg/mg --
BW Body Weight 39 kg EPA 2004 (2)
AT-N Averaging Time (Non-Cancer) 3,650 days (3)
AT-C Averaging Time (Cancer) 25,550 days (4)
Child Surface Soil cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME  [CDI (mg/kg-day) =
(0- 2 feet) IR-S Ingestion Rate of Soil 200 mg/day EPA, 2002 CS x IR-S x EF x ED x CF x 1/BW x 1/AT
EF Exposure Frequency 104 days/year (1)
ED Exposure Duration 6 years EPA, 1991
CF Conversion Factor 0.000001 kg/mg --
BW Body Weight 15 kg EPA, 2002
AT-N Averaging Time (Non-Cancer) 2,190 days (3)
AT-C Averaging Time (Cancer) 25,550 days (4)
Dermal Recreational User/ Adult Surface Soil cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME  [CDI (mg/kg-day) =
Trespasser/ (0 - 2 feet) SA Skin Surface Area Available for Contact 5,700 cm’ EPA, 2004 (5) CS x SA x SSAF x DABS x CF x EF x
Site Visitor SSAF Soil to Skin Adherence Factor 0.2 mg/cm’-day EPA, 2004 ED x 1/BW x 1/AT
DABS Dermal Absorption Factor Solids Chemical-Specific - EPA, 2004
CF Conversion Factor 0.000001 kg/mg --
EF Exposure Frequency 104 days/year (1)
ED Exposure Duration 24 years EPA, 1991
BW Body Weight 70 kg EPA, 2002
AT-N Averaging Time (Non-Cancer) 8,760 days (3)
AT-C Averaging Time (Cancer) 25,550 days (4)
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TABLE 4.1.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

IScenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Surface Soil (0-2 feet)
Exposure Route P i Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Dermal (cont.) Recreational User/ Youth Surface Soil cS Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME  [CDI (mg/kg-day) =
Trespasser/ (0 - 2 feet) SA Skin Surface Area Available for Contact 4,100 cm? EPA, 2004 (5) CS x SA x SSAF x DABS x CF x EF x
Site Visitor SSAF Soil to Skin Adherence Factor 0.2 mg/cmz-day EPA, 2004 ED x 1/BW x 1/AT
(cont.) DABS Dermal Absorption Factor Solids Chemical-Specific - EPA, 2004
CF Conversion Factor 0.000001 kg/mg --
EF Exposure Frequency 104 days/year (1)
ED Exposure Duration 10 years EPA, 1991
BW Body Weight 39 kg EPA 2004 (2)
AT-N Averaging Time (Non-Cancer) 3,650 days (3)
AT-C Averaging Time (Cancer) 25,550 days (4)
Child Surface Soil cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME  [CDI (mg/kg-day) =
(0 -2 feet) SA Skin Surface Area Available for Contact 2,800 cm? EPA, 2004 (6) CS x SA x SSAF x DABS x CF x EF x
SSAF Soil to Skin Adherence Factor 0.2 mg/cmz-day EPA, 2004 ED x 1/BW x 1/AT
DABS Dermal Absorption Factor Solids Chemical-Specific - EPA, 2004
CF Conversion Factor 0.000001 kg/mg --
EF Exposure Frequency 104 days/year (1)
ED Exposure Duration 6 years EPA, 1991
BW Body Weight 15 kg EPA, 2002
AT-N Averaging Time (Non-Cancer) 2,190 days (3)
AT-C Averaging Time (Cancer) 25,550 days (4)
Notes:

(1) Based on best professional judgment.

(2) Youths from 6 to 16 years of age. Body weight is average of the mean values for boys and girls for the ages 6 through 16.
(3) Calculated as the product of ED (years) x 365 days/year.

(4) Calculated as the product of 70 years assumed human lifetime (EPA, 1989) x 365 days/year.

(5) SA includes head, hands, forearms, and lower legs.

(6) SA includes head, hands, forearms, lower legs, and feet.

Sources:
EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.
EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December, 2002.

EPA, 2004: Risk Assessment Guidance for Superfund (RAGS) Volume I: Human Health Evaluation Manual. Part E Supplemental Guidance for Dermal Risk Assessment) Final.

cm’= Square centimeter

kg = Kilogram

kg/mg = Kilogram per milligram

mg/kg = Milligram per kilogram

mg/kg-day = Milligram per kilogram per day
mg/cm’-day = Milligram per square centimeter per day

mg/day = Milligram per day
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Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Ambient Air

TABLE 4.2.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Recreational User/ Adult Emissions from cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME Exposure Concentration (EC) (mg/mB) =
Trespasser/ Surface Soil CA Chemical Concentration in Air Calculated mg/m3 EPA, 2002 CAXET x EF x ED x CF x 1/AT
Site Visitor PEF Particulate Emission Factor 6.50E+08 mi/kg see Table 4 Supp A
ET Exposure Time 4 hr/day (1) CA (mg/m?) = CS (1/PEF)
EF Exposure Frequency 104 days/year (1)
ED Exposure Duration 24 years EPA, 1991
AT-N Averaging Time (Non-Cancer) 8,760 days (2)
AT-C Averaging Time (Cancer) 25,550 days (3)
CF Conversion Factor 1/24 day/hr --
Youth Emissions from cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME EC (mg/mi) =
Surface Soil CA Chemical Concentration in Air Calculated mg/m3 EPA, 2002 CAXET x EF x ED x CF x 1/AT
PEF Particulate Emission Factor 6.50E+08 mi/kg see Table 4 Supp A
ET Exposure Time 4 hr/day (1) CA (mg/m?) = CS (1/PEF)
EF Exposure Frequency 104 days/year (1)
ED Exposure Duration 10 years EPA, 1991
AT-N Averaging Time (Non-Cancer) 3,650 days (2)
AT-C Averaging Time (Cancer) 25,550 days (3)
CF Conversion Factor 1/24 day/hr --
Child Emissions from cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME EC (mg/mi) =
Surface Soil CA Chemical Concentration in Air Calculated mg/m3 EPA, 2002 CAXET x EF x ED x CF x 1/AT
PEF Particulate Emission Factor 6.50E+08 mi/kg see Table 4 Supp A
ET Exposure Time 4 hr/day (1) CA (mg/m?) = CS (1/PEF)
EF Exposure Frequency 104 days/year (1)
ED Exposure Duration 6 years EPA, 1991
AT-N Averaging Time (Non-Cancer) 2,190 days (2)
AT-C Averaging Time (Cancer) 25,550 days (3)
CF Conversion Factor 1/24 day/hr --

Notes:
(1) Based on best professional judgment.

(2) Calculated as the product of ED (years) x 365 days/year.

(3) Calculated as the product of 70 years assumed human lifetime (EPA, 1989) x 365 days/year.

Sources:

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03

EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December, 2002.

mg/kg = Milligram per kilogram
mg/m3 = Milligram per cubic meter
mz/kg = Cubic meter per kilogram
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Medium: Sediment

Scenario Timeframe: Current/Future

Exposure Medium: Fish/Blue Crab

TABLE 4.3.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

C-CF Chemical Concentration in Fish or Blue Crab calculated

BSAF-O Biota-to-sediment accumulation factor for organic chemicals chemical specific

oc Percent Organic Carbon in Sediment 4.6
Ll Percent Lipid in Fish/Crab 5/3.8
mc Moisture Content 0.75
IR-FC Fish/Crab Ingestion Rate 0.114
EF Exposure Frequency 7
ED Exposure Duration 6
BW Body Weight 15
AT-N Averaging Time (Non-Cancer) 2,190
AT-C Averaging Time (Cancer) 25,550
CF Conversion Factor 52

mg/kg-tissue
kg-OC (dw)/kg-lipid (dw)
percent
percent
kg-tissue (dw)/kg-tissue (ww)
kg-tissue/meal
meals/week
years
kg
days
days
weeks/year

calculated
chemical-specific
see Table 3.2 Supp B
EPA, 2002
EPA, 1993
(5)
Burger and Gochfeld, 1991 (2)
EPA, 1991
EPA, 1991
3
(4)

Exposure Route Age Point Parameter Definition Value Units Rationale/ Intake Equation/
Population Code Reference Model Name
Ingestion Fish/Blue Crab Adult Lagoon C-SED Chemical Concentration in Sediment See Table 3s.RME mg/kg-sed See Table 3s.RME Chronic Daily Intake (CDI) (mg/kg-day) =
Consumer C-CF Chemical Concentration in Fish or Blue Crab calculated mg/kg-tissue calculated C-CF x IR-FC x EF x ED x CF x 1/BW x 1/AT
BSAF-O Biota-to-sediment accumulation factor for organic chemicals chemical specific kg-OC (dw)/kg-lipid (dw) chemical-specific
oc Percent Organic Carbon in Sediment 4.6 percent see Table 3.2 Supp B Organic Chemicals:
LI Percent Lipid in Fish/Crab 5/3.8 percent EPA, 2002 C-CF = C-SED x BSAF-O x MC x (LI / OC)
MC Moisture Content 0.75 kg-tissue (dw)/kg-tissue (ww) EPA, 1993
IR-FC Fish/Crab Ingestion Rate 0.227 kg-tissue/meal EPA, 2000 (1)
EF Exposure Frequency 7 meals/week Burger and Gochfeld, 1991 (2)
ED Exposure Duration 24 years EPA, 1991
BW Body Weight 70 kg EPA, 1991
AT-N Averaging Time (Non-Cancer) 8,760 days (3)
AT-C Averaging Time (Cancer) 25,550 days (4)
CF Conversion Factor 52 weeks/year --
Youth Lagoon C-SED Chemical Concentration in Sediment See Table 3s.RME mg/kg-sed See Table 3s.RME CDI (mg/kg-day) =
C-CF Chemical Concentration in Fish or Blue Crab calculated mg/kg-tissue calculated C-CF x IR-FC x EF x ED x CF x 1/BW x 1/AT
BSAF-O Biota-to-sediment accumulation factor for organic chemicals chemical specific kg-OC (dw)/kg-lipid (dw) chemical-specific
oc Percent Organic Carbon in Sediment 4.6 percent see Table 3.2 Supp B Organic Chemicals:
LI Percent Lipid in Fish/Crab 5/3.8 percent EPA, 2002 C-CF = C-SED x BSAF-O x MC x (LI / OC)
MC Moisture Content 0.75 kg-tissue (dw)/kg-tissue (ww) EPA, 1993
IR-FC Fish/Crab Ingestion Rate 0.227 kg-tissue/meal EPA, 2000 (1)
EF Exposure Frequency 7 meals/week Burger and Gochfeld, 1991 (2)
ED Exposure Duration 10 years EPA, 1991
BW Body Weight 39 kg EPA, 1991
AT-N Averaging Time (Non-Cancer) 3,650 days (3)
AT-C Averaging Time (Cancer) 25,550 days (4)
CF Conversion Factor 52 weeks/year --
Child Lagoon C-SED Chemical Concentration in Sediment See Table 3s.RME mg/kg-sed See Table 3s.RME CDI (mg/kg-day) =

C-CF x IR-FC x EF x ED x CF x 1/BW x 1/AT

Organic Chemicals:
C-CF = C-SED x BSAF-O x MCx (LI / OC)

Notes:

(1) EPA's default fish/shellfish meal size of 8 oz for the general adult population.
(2) Average fish consumption rate in Puerto Rico, adapted from the study in the city of Humacao.
(3) Calculated as the product of ED (years) x 365 days/year.
(4) Calculated as the product of 70 years assumed human lifetime (EPA, 1989) x 365 days/year.
(5) One half the adult fish/blue crab meal size of 8 oz.

Sources:

EPA, 1989: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual, Part A. OERR. EPA/540/1-89/002.

EPA, 1991: Risk Assessment Guidance for Superfund. Vol.1: Human Health Evaluation Manual - Supplemental Guidance, Standard Default Exposure Factors. Interim Final. OSWER Directive 9285.6-03.

EPA. 1993. Wildlife exposure factors handbook. Volume | of Il. EPA/600/R-93/187a
EPA, 2000: Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories. Volume 2 Risk Assessment and Fish Consumption Limits Third Edition. Office of Water.
Burger and Gochfeld. 1991. Fishing a Superfund Site: Dissonance and Risk Perception of Environmental Hazards by Fishermen in Puerto Rico. Risk Analysis. 11 (2). 269-277.

kg = Kilogram

mg/kg = Milligram per kilogram

mg/kg-day = Milligram per kilogram per day

ww = wet weight
dw = dry weight
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Scenario Timeframe: Future
Medium: Soil

Exposure Medium: Surface Soil (0-2 feet)

TABLE 4.4.RME
VALUES USED FOR DAILY INTAKE CALCULATIONS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Exposure Receptor Receptor Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Route Population Age Code Reference Model Name
Ingestion Residential Adult Surface Soil cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME Chronic Daily Intake (CDI) (mg/kg-day) =
(0- 2 feet) IR-S Ingestion Rate of Soil 100 mg/day EPA, 2002 CS x IR-S x EF x ED x CF x 1/BW x 1/AT
EF Exposure Frequency 350 days/year EPA, 2002
ED Exposure Duration 24 years EPA, 2002
CF Conversion Factor 0.000001 kg/mg --
BW Body Weight 70 kg EPA, 2002
AT-N Averaging Time (Non-Cancer) 8,760 days (1)
Child Surface Soil cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME CDI (mg/kg-day) =
(0- 2 feet) IR-S Ingestion Rate of Soil 200 mg/day EPA, 2002 CS x IR-S x EF x ED x CF x 1/BW x 1/AT
EF Exposure Frequency 350 days/year EPA, 2002
ED Exposure Duration 6 years EPA, 2002
CF Conversion Factor 0.000001 kg/mg --
BW Body Weight 15 kg EPA, 2002
AT-N Averaging Time (Non-Cancer) 2,190 days (1)
Child/Adult Surface Soil cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME CDI (mg/kg-day) =
Aggregate (0 -2 feet) IR-S-Adj Rate of Soil, Age-adjusted 114.29 mg-year/kg-day Calculated CS x IR-S-Adj x EF x CF x 1/AT
EF Exposure Frequency 350 days/year EPA, 2002 IR-S-Adj (mg-year/kg-day) =
CF Conversion Factor 0.000001 kg/mg - (ED-CxX IR-5-C / BW-C) + (ED-A X IR-5-A / BW-A)
AT-C Averaging Time (Cancer) 25,550 days (2)
Dermal Residential Adult Surface Soil cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME  |CDI (mg/kg-day) =
(0 -2 feet) SA Skin Surface Area Available for Contact 5,700 cm? EPA, 2004 (3) CS x SA x SSAF x DABS x CF x EF x
SSAF Soil to Skin Adherence Factor 0.07 mg/cmz-day EPA, 2004 ED x 1/BW x 1/AT
DABS Dermal Absorption Factor Solids Chemical-Specific - EPA, 2004
CF Conversion Factor 0.000001 kg/mg --
EF Exposure Frequency 350 days/year EPA, 2002
ED Exposure Duration 24 years EPA, 2002
BW Body Weight 70 kg EPA, 2002
AT-N Averaging Time (Non-Cancer) 8,760 days (1)
Child Surface Soil cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME  |CDI (mg/kg-day) =
(0- 2 feet) SA Skin Surface Area Available for Contact 2,800 cm? EPA, 2004 (4) CS x SA x SSAF x DABS x CF x EF x
SSAF Soil to Skin Adherence Factor 0.2 mg/cmz-day EPA, 2004 ED x 1/BW x 1/AT
DABS Dermal Absorption Factor Solids Chemical-Specific - EPA, 2004
CF Conversion Factor 0.000001 kg/mg --
EF Exposure Frequency 350 days/year EPA, 2002
ED Exposure Duration 6 years EPA, 2002
BW Body Weight 15 kg EPA, 2002
AT-N Averaging Time (Non-Cancer) 2,190 days (1)
Child/Adult Surface Soil cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME CDI (mg/kg-day) =
Aggregate (0- 2 feet) DA-Adj Dermal Absorption, Age-adjusted 361 mg-year/kg-day Calculated CS x DA-Adj x DABS x CF x EF x 1/AT
DABS Dermal Absorption Factor Solids Chemical-Specific - EPA, 2002 DA-Adj (mg-year/kg-day) =
CF Conversion Factor 0.000001 kg/mg -- (ED-C x SA-C x SSAF-C / BW-C) + (ED-A x SA-A x SSAF-A / BW-A)
EF Exposure Frequency 350 days/year EPA, 2002
AT-C Averaging Time (Cancer) 25,550 days (2)
Notes:
(1) Calculated as the product of ED (years) x 365 days/year.
(2) Calculated as the product of 70 years assumed human lifetime (EPA, 1989) x 365 days/year.
(3) SA includes head, hands, forearms, and lower legs.
(4) SA includes head, hands, forearms, lower legs, and feet.
Sources:
EPA, 2002: I | Guidance for D ping Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December, 2002.
EPA, 2004: Risk Assessment Guidance for Superfund (RAGS) Volume I: Human Health Evaluation Manual. Part E I al Gui for Dermal Risk ) Final.

cm?= Square centimeter
kg = Kilogram

kg/mg = Kilogram per milligram
mg/kg = Milligram per kilogram

mg/kg-day = Milligram per kilogram per day

mg/cmz-day = Milligram per square centimeter per day

mg/day = Milligram per day
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Scenario Timeframe: Future
Medium: Soil
Exposure Medium: Ambient Air

TABLE 4.5.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS

REASONABLE MAXIMUM EXPOSURE

Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

e Route P ptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name
Inhalation Residential Adult Emissions from cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME  |Exposure Concentration (EC) (mg/mB) =
Surface Soil CA Chemical Concentration in Air Calculated mg/m3 EPA, 2002 CAXET x EF x ED x CF x 1/AT
PEF Particulate Emission Factor 6.50E+08 m3/kg see Table 4 Supp A
ET Exposure Time 24 hr/day EPA, 2011 CA (mg/m?) = CS (1/PEF)
EF Exposure Frequency 350 days/year EPA, 2002
ED Exposure Duration 24 years EPA, 2002
AT-N Averaging Time (Non-Cancer) 8,760 days (1)
CF Conversion Factor 1/24 day/hr --
Child Emissions from cs Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME  [EC (mg/mi) =
Surface Soil CA Chemical Concentration in Air Calculated mg/m3 EPA, 2002 CAXET x EF x ED x CF x 1/AT
PEF Particulate Emission Factor 6.50E+08 m3/kg see Table 4 Supp A
ET Exposure Time 24 hr/day EPA, 2011 CA (mg/m®) = CS (1/PEF)
EF Exposure Frequency 350 days/year EPA, 2002
ED Exposure Duration 6 years EPA, 2002
AT-N Averaging Time (Non-Cancer) 2,190 days (1)
CF Conversion Factor 1/24 day/hr --
Child/Adult Emissions from cS Chemical Concentration in Soil See Table 3s.RME mg/kg See Table 3s.RME  [EC (mg/mi) =
Aggregate Surface Soil CA Chemical Concentration in Air Calculated mg/m3 Calculated CA X ET x EF x ED x CF x 1/AT
PEF Particulate Emission Factor 6.50E+08 m*/kg see Table 4 Supp A
ET Exposure Time 24 hr/day EPA, 2011 CA (mg/m?) = CS (1/PEF)
EF Exposure Frequency 350 days/year EPA, 2002
ED Exposure Duration 30 years EPA, 2002
AT-C Averaging Time (Cancer) 25,550 days (2)
CF Conversion Factor 1/24 day/hr --

Notes:

(1) Calculated as the product of ED (years) x 365 days/year.

(2) Calculated as the product of 70 years assumed human lifetime (EPA, 1989) x 365 days/year

Sources:

EPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, OSWER 9355.4-24, December, 2002.

EPA, 2013: Regional Screening Levels for Chemical Contaminants at Superfund Sites. May.

mg/kg = Milligram per kilogram
mg/m3 = Milligram per cubic meter
m3/kg = Cubic meter per kilogram
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TABLE 4 RME Supplement A
Particulate Emission Factor - Recreational User/Trespasser/Site Visitor and Resident

Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

PEF Equations:

Ih A, -BY)
QKWind - Axexp ( Snz: )

PEF = % “ 3,600sec/ hr
wind

0.036 x(1—v)x(U%j < F()

PEF and Box Model Input Parameters

Exhibit D-2 (EPA, 2002)

Equation 4-5 (EPA, 2002)

Parameter Definition Value Units Source
inverse ratio of the geometric mean air concentration to the emission
Q/Cying  |flux at the center of a square source 61 m calculated

A Constant for Zone 9 (Miami, FL) 12.196 unitless Exhibit D-2 (EPA, 2002)
B Constant for Zone 9 (Miami, FL) 19.065 unitless Exhibit D-2 (EPA, 2002)
C Constant for Zone 9 (Miami, FL) 215.392 unitless Exhibit D-2 (EPA, 2002)

Asite Areal extent of site contamination 1.6 acres site-specific

PEF particulate emission factor 6.50E+08 m?/kg calculated
\Y fraction of vegetative cover 0.5 unitless Default (Eqn. 4-5)
Um mean annual windspeed 5.19 m/s Note 1 (Dept. of Navy, 1979)
Ut equivalent threshold value of windspeed at 7 m 11.32 m/s Default (Eqn. 4-5)

F(x) function dependent on Um/Ut derived using Cowherd et al. (1985) 0.194 unitless Default (Eqn. 4-5)

Source:

Note 1 - The daily average windspeed from measurements at Observation Post 5 on Vieques (10.1 knots = 5.19 m/s) was used.

Department of the Navy. 1979. Draft Environmental Impact Statement: Volume | — Continued Use of the
Atlantic Fleet Weapons Training Facility Inner Range (Vieques). December.

EPA, 2002. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, EPA
Office of Solid Waste and Emergency Response. OSWER 9355.4-24. December.
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NON-CANCER TOXICITY DATA -- ORAL/DERMAL

TABLE 5.1

Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Ricc

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal Primary Combined RfD:Target Organ(s)

of Potential Subchronic Efficiency for Dermal Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

4,4'-DDD Chronic NA NA (1) (1) - NA NA NA NA

4,4'-DDE Chronic NA NA NA NA NA NA NA NA NA

4,4'-DDT Chronic 5.0E-04 mg/kg-day (1) (1) - Liver 100/1 IRIS 9/16/2013

Note: Definitions:

(1) Dermal exposure pathway is not applicable for this COPC.

IRIS = Integrated Risk Information System
NA = Not Available

lofl



TABLE 5.2

NON-CANCER TOXICITY DATA -- INHALATION

Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Chemical Chronic/ Inhalation RfC Primary Combined RfC : Target Organ(s)
of Potential Subchronic Target Uncertainty/Modifying
Concern Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)
4,4'-DDE Chronic NA NA NA NA NA NA
Definitions:

NA = Not Available
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TABLE 6.1
CANCER TOXICITY DATA -- ORAL/DERMAL
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal for Dermal (2) Cancer Guideline
Concern Value Units (1) Value Units Description Source(s) Date(s)
(MM/DD/YYYY)
4,4'-DDD 2.4E-01 (mg/kg-day)™ (3) (3) - B2 IRIS 9/16/2013
4,4'-DDE 3.4E-01 (mg/kg-day)™ >50% 3.4E-01 (mg/kg-day)™ B2 IRIS 9/16/2013
4,4'-DDT 3.4E-01 (mg/kg-day)™ (3) (3) - B2 IRIS 9/16/2013
Note: Definitions:
(1) Source: Risk Assessment Guidance for Superfund. Volume 1: Human Health IRIS = Integrated Risk Information System
Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. NA = Not Available

Section 4.2 and Exhibit 4-1. USEPA recommends that the oral slope factor should not be adjusted to
estimate the absorbed dose for compounds when the absorption efficiency is greater than 50%.
Constituents that do not have oral absorption efficiencies reported on this table
were assumed to have an oral absorption efficiency of 100%.

(2) Adjusted based on RAGS Part E.

(3) Dermal exposure pathway is not applicable for this COPC.

Weight of Evidence definitions:
Group B2 chemicals (probable human carcinogens) are agents for which there is sufficient evidence of carcinogenicity in animals but inadequate or a lack of evidence in humans.
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TABLE 6.2

CANCER TOXICITY DATA -- INHALATION
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Chemical Unit Risk Weight of Evidence/ Unit Risk : Inhalation CSF

of Potential Cancer Guideline

Concern Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

4,4'-DDE 9.7E-05 (ug/m®* B2 Cal/EPA (1) 8/9/2012

Note: Definitions:

(1) Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites (USEPA, May 2013).

Weight of Evidence definitions:
Group B2 chemicals (probable human carcinogens) are agents for which there is sufficient evidence of carcinogenicity in animals but inadequate or a lack of evidence in humans.

CalEPA = California EPA
NA = Not Available
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Scenario Timeframe: Current/Future

Receptor Population: Recreational

Receptor Age: Adult

Table 7.1 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Soil Surface Soil Surface Soil Ingestion 4,4'-DDE 2.3E+00 mg/kg 3.2E-07 mg/kg-day 3.4E-01 1/(mg/kg-day) 1.1E-07 9.4E-07 mg/kg-day NA NA NA
(0 -2 feet) (0 -2 feet)
Exp. Route Total " " " 1.1E-07 0.0E+00
Soil Surface Soil Surface Soil Dermal 4,4'-DDE 2.3E+00 mg/kg 3.7E-07 mg/kg-day 3.4E-01 1/(mg/kg-day) 1.2E-07 1.1E-06 mg/kg-day NA NA NA
(0 -2 feet) (0 -2 feet)
Exp. Route Total 1.2E-07 0.0E+00
Exposure Point Total 2.3E-07 0.0E+00
Exposure Medium Total 2.3E-07 0.0E+00
Soil Ambient Air Emissions from Inhalation 4,4'-DDE 3.5E-09 mg/m® 5.8E-11 mg/m’ 9.7E-05 1/(ug/m®) 5.6E-12 1.7E-10 mg/m’ NA NA NA
Surface Soil
Exp. Route Total " 5.6E-12 0.0E+00
Exposure Point Total 5.6E-12 0.0E+00
Exposure Medium Total 5.6E-12 0.0E+00
Soil Total 2.3E-07 0.0E+00
Receptor Total 2.3E-07 0.0E+00
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Scenario Timeframe: Current/Future

Receptor Population: Recreational

Receptor Age: Youth

Table 7.2 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Soil Surface Soil Surface Soil Ingestion 4,4'-DDE 2.3E+00 mg/kg 2.4E-07 mg/kg-day 3.4E-01 1/(mg/kg-day) 8.2E-08 1.7E-06 mg/kg-day NA NA NA
(0 -2 feet) (0 -2 feet)
Exp. Route Total " " " 8.2E-08 " 0.0E+00
Soil Surface Soil Surface Soil Dermal 4,4'-DDE 2.3E+00 mg/kg 2.0E-07 mg/kg-day 3.4E-01 1/(mg/kg-day) 6.7E-08 1.4E-06 mg/kg-day NA NA NA
(0 -2 feet) (0 -2 feet)
Exp. Route Total 6.7E-08 0.0E+00
Exposure Point Total 1.5€-07 0.0E+00
Exposure Medium Total 1.5€-07 0.0E+00
Soil Ambient Air Emissions from Inhalation 4,4'-DDE 3.5E-09 mg/m® 2.4E-11 mg/m’ 9.7E-05 1/(ug/m®) 2.3E-12 1.7E-10 mg/m’ NA NA NA
Surface Soil
Exp. Route Total " 2.3E-12 0.0E+00
Exposure Point Total 2.3E-12 0.0E+00
Exposure Medium Total 2.3E-12 0.0E+00
Soil Total 1.5€-07 0.0E+00
Receptor Total 1.5€-07 0.0E+00
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Scenario Timeframe: Current/Future

Receptor Population: Recreational

Receptor Age: Child

Table 7.3 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Soil Surface Soil Surface Soil Ingestion 4,4'-DDE 2.3E+00 mg/kg 7.5E-07 mg/kg-day 3.4E-01 1/(mg/kg-day) 2.5E-07 8.7E-06 mg/kg-day NA NA NA
(0 -2 feet) (0 -2 feet)
Exp. Route Total " " " 2.5-07 " 0.0E+00
Soil Surface Soil Surface Soil Dermal 4,4'-DDE 2.3E+00 mg/kg 2.1E-07 mg/kg-day 3.4E-01 1/(mg/kg-day) 7.1E-08 2.4E-06 mg/kg-day NA NA NA
(0-2 feet) (0 -2 feet)
Exp. Route Total 7.1E-08 0.0E+00
Exposure Point Total 3.3E-07 0.0E+00
Exposure Medium Total 3.3E-07 0.0E+00
Soil Ambient Air Emissions from Inhalation 4,4'-DDE 3.5E-09 mg/m® 1.4E-11 mg/m’ 9.7E-05 1/(ug/m®) 1.4E-12 1.7E-10 mg/m® NA NA NA
Surface Soil
Exp. Route Total " 1.4E-12 0.0E+00
Exposure Point Total 1.4E-12 0.0E+00
Exposure Medium Total 1.4E-12 0.0E+00
Soil Total 3.3E-07 0.0E+00
Receptor Total 3.3e-07 0.0E+00
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Table 7.4 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Fish Consumer
Receptor Age: Adult
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units

Sediment Fish Lagoon Ingestion 4,4'-DDD 3.3E-03 mg/kg 3.7E-06 mg/kg-day 2.4E-01 1/(mg/kg-day) 8.8E-07 1.1E-05 mg/kg-day NA NA NA

4,4'-DDE 6.4E-02 mg/kg 7.0E-05 mg/kg-day 3.4E-01 1/(mg/kg-day) 2.4E-05 2.1E-04 mg/kg-day NA NA NA
4,4'-DDT 1.1E-03 mg/kg 1.2E-06 mg/kg-day 3.4E-01 1/(mg/kg-day) 4.0E-07 3.4E-06 mg/kg-day 5.0E-04 mg/kg-day 6.8E-03
Exp. Route Total 2.5E-05 6.8E-03
Exposure Point Total 2.5E-05 6.8E-03
Exposure Medium Total 2.5E-05 6.8E-03
Fish Total 2.5E-05 6.8E-03
[IReceptor Total [ 2.5E-05 6.8E-03
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Table 7.5 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Fish Consumer
Receptor Age: Youth
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Sediment Fish Lagoon Ingestion 4,4'-DDD 3.3E-03 mg/kg 2.7E-06 mg/kg-day 2.4E-01 1/(mg/kg-day) 6.6E-07 1.9E-05 mg/kg-day NA NA NA
4,4'-DDE 6.4E-02 mg/kg 5.3E-05 mg/kg-day 3.4E-01 1/(mg/kg-day) 1.8E-05 3.7E-04 mg/kg-day NA NA NA
4,4'-DDT 1.1E-03 mg/kg 8.7E-07 mg/kg-day 3.4E-01 1/(mg/kg-day) 3.0E-07 6.1E-06 mg/kg-day 5.0E-04 mg/kg-day 1.2E-02
Exp. Route Total 1.9E-05 1.2E-02
Exposure Point Total 1.9E-05 1.2E-02
Exposure Medium Total 1.9E-05 1.2E-02
Fish Total 1.9€-05 1.2E-02
[IReceptor Total [ 1.9E-05 1.2€-02
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Table 7.6 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Fish Consumer
Receptor Age: Child
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Sediment Fish Lagoon Ingestion 4,4'-DDD 3.3E-03 mg/kg 2.1E-06 mg/kg-day 2.4E-01 1/(mg/kg-day) 5.1E-07 2.5E-05 mg/kg-day NA NA NA
4,4'-DDE 6.4E-02 mg/kg 4.1E-05 mg/kg-day 3.4E-01 1/(mg/kg-day) 1.4E-05 4.8E-04 mg/kg-day NA NA NA
4,4'-DDT 1.1E-03 mg/kg 6.8E-07 mg/kg-day 3.4E-01 1/(mg/kg-day) 2.3E-07 8.0E-06 mg/kg-day 5.0E-04 mg/kg-day 1.6E-02
Exp. Route Total 1.5E-05 1.6E-02
Exposure Point Total 1.5E-05 1.6E-02
Exposure Medium Total 1.5E-05 1.6E-02
Fish Total 1.5E-05 1.6E-02
[IReceptor Total [ 1.5E-05 1.6E-02
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Table 7.7 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Blue Crab Consumer
Receptor Age: Adult
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units

Sediment Blue Crab Lagoon Ingestion 4,4'-DDD 2.9E-02 mg/kg 3.3E-05 mg/kg-day 2.4E-01 1/(mg/kg-day) 7.8E-06 9.5E-05 mg/kg-day NA NA NA

4,4'-DDE 1.1E-01 mg/kg 1.2E-04 mg/kg-day 3.4E-01 1/(mg/kg-day) 4.2E-05 3.6E-04 mg/kg-day NA NA NA
4,4'-DDT 7.6E-03 mg/kg 8.4E-06 mg/kg-day 3.4E-01 1/(mg/kg-day) 2.9E-06 2.5E-05 mg/kg-day 5.0E-04 mg/kg-day 4.9E-02
Exp. Route Total 5.3E-05 4.9E-02
Exposure Point Total 5.3E-05 4.9E-02
Exposure Medium Total 5.3E-05 4.9E-02
Blue Crab Total 5.3E-05 4.9E-02
[IReceptor Total [ 5.3E-05 4.9E-02

lofl



Table 7.8 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Blue Crab Consumer
Receptor Age: Youth
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units

Sediment Blue Crab Lagoon Ingestion 4,4'-DDD 2.9E-02 mg/kg 2.4E-05 mg/kg-day 2.4E-01 1/(mg/kg-day) 5.9E-06 1.7E-04 mg/kg-day NA NA NA

4,4'-DDE 1.1E-01 mg/kg 9.2E-05 mg/kg-day 3.4E-01 1/(mg/kg-day) 3.1E-05 6.4E-04 mg/kg-day NA NA NA
4,4'-DDT 7.6E-03 mg/kg 6.3E-06 mg/kg-day 3.4E-01 1/(mg/kg-day) 2.1E-06 4.4E-05 mg/kg-day 5.0E-04 mg/kg-day 8.8E-02
Exp. Route Total 3.9E-05 8.8E-02
Exposure Point Total 3.9E-05 8.8E-02
Exposure Medium Total 3.9E-05 8.8E-02
Blue Crab Total 3.9E-05 8.8E-02
[IReceptor Total [ 3.9E-05 8.8E-02
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Table 7.9 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Blue Crab Consumer
Receptor Age: Child
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Sediment Blue Crab Lagoon Ingestion 4,4'-DDD 2.9E-02 mg/kg 1.9E-05 mg/kg-day 2.4E-01 1/(mg/kg-day) 4.6E-06 2.2E-04 mg/kg-day NA NA NA
4,4'-DDE 1.1E-01 mg/kg 7.2E-05 mg/kg-day 3.4E-01 1/(mg/kg-day) 2.5E-05 8.4E-04 mg/kg-day NA NA NA
4,4'-DDT 7.6E-03 mg/kg 4.9E-06 mg/kg-day 3.4E-01 1/(mg/kg-day) 1.7E-06 5.8E-05 mg/kg-day 5.0E-04 mg/kg-day 1.2E-01
Exp. Route Total 3.1E-05 1.2E-01
Exposure Point Total 3.1E-05 1.2E-01
Exposure Medium Total 3.1E-05 1.2E-01
Blue Crab Total 3.1E-05 1.2E-01
"Receptor Total " 3.1E-05 1.2E-01
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Table 7.10 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

cenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Soil Surface Soil Surface Soil Ingestion 4,4'-DDE 2.3E+00 mg/kg NA NA NA NA NA 3.2E-06 mg/kg-day NA NA NA
(0 -2 feet) (0 -2 feet)
Exp. Route Total " " NA " 0.0E+00
Soil Surface Soil Surface Soil Dermal 4,4'-DDE 2.3E+00 mg/kg NA NA NA NA NA 1.3E-06 mg/kg-day NA NA NA
(0 -2 feet) (0 -2 feet)
Exp. Route Total NA 0.0E+00
Exposure Point Total NA 0.0E+00
Exposure Medium Total NA 0.0E+00
Soil Ambient Air Emissions from Inhalation 4,4'-DDE 3.5E-09 mg/m3 NA NA NA NA NA 3.4E-09 mg/m3 NA NA NA
Surface Soil
Exp. Route Total NA | 0.0E+00
Exposure Point Total NA " 0.0E+00
Exposure Medium Total NA " 0.0E+00
Soil Total NA I 0.0E+00
[ Receptor Total NA " 0.0E+00

NA = Not applicable.
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cenario Timeframe:

Receptor Population

Receptor Age: Child

Future

: Resident

Table 7.11 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Soil Surface Soil Surface Soil Ingestion 4,4'-DDE 2.3E+00 mg/kg NA NA NA NA NA 2.9E-05 mg/kg-day NA NA NA
(0 -2 feet) (0 -2 feet)
Exp. Route Total " " NA 0.0E+00
Soil Surface Soil Surface Soil Dermal 4,4'-DDE 2.3E+00 mg/kg NA NA NA NA NA 8.2E-06 mg/kg-day NA NA NA
(0 -2 feet) (0 -2 feet)
Exp. Route Total NA 0.0E+00
Exposure Point Total NA 0.0E+00
Exposure Medium Total NA 0.0E+00
Soil Ambient Air Emissions from Inhalation 4,4'-DDE 3.5E-09 mg/m’ NA NA NA NA NA 3.4E-09 mg/m’ NA NA NA
Surface Soil
Exp. Route Total NA 0.0E+00
Exposure Point Total NA 0.0E+00
Exposure Medium Total NA 0.0E+00
Soil Total NA 0.0E+00
Receptor Total NA 0.0E+00
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Scenario Timeframe: Future

Receptor Population: Resident

Receptor Age: Adult/Child Aggregate

Table 7.12 RME
CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient
Value Units Value Units Value Units Value Units
Soil Surface Soil Surface Soil Ingestion 4,4'-DDE 2.3E+00 mg/kg 3.6E-06 mg/kg-day 3.4E-01 1/(mg/kg-day) 1.2E-06 NA NA NA NA NA
(0 -2 feet) (0 -2 feet)
Exp. Route Total | [ 12c06 0.0E+00
Soil Surface Soil Surface Soil Dermal 4,4'-DDE 2.3E+00 mg/kg 1.1E-06 mg/kg-day 3.4E-01 1/(mg/kg-day) 3.9E-07 NA NA NA NA NA
(0 -2 feet) (0 -2 feet)
Exp. Route Total 3.9E-07 0.0E+00
Exposure Point Total 1.6E-06 0.0E+00
Exposure Medium Total 1.6E-06 0.0E+00
Soil Ambient Air Emissions from Inhalation 4,4'-DDE 3.5E-09 mg/m> 1.5E-09 mg/m® 9.7E-05 1/(ug/m?) 1.4E-10 NA NA NA NA NA
Surface Soil
Exp. Route Total 1.4E-10 0.0E+00
Exposure Point Total 1.4E-10 0.0E+00
Exposure Medium Total 1.4E-10 0.0E+00
Soil Total 1.6E-06 0.0E+00
Receptor Total 1.6E-06 0.0E+00

NA = Not applicable.
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Table 9.1
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Recreational
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion [Inhalation| Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total
Soil Surface Soil Surface Soil 4,4'-DDE 1E-07 NA 1E-07 2E-07 NA NA NA NA NA
|Exposure Point Total 1E-07 NA 1E-07 2E-07 0E+00 NA 0E+00 OE+00
Exposure Medium Total 1E-07 NA 1E-07 2E-07 0E+00 NA 0E+00 0E+00
Ambient Air Emissions from 4,4'-DDE NA 6E-12 NA 6E-12 NA NA NA NA NA
Surface Soil
Exposure Point Total NA 6E-12 NA 6E-12 NA OE+00 NA 0E+00
Exposure Medium Total NA 6E-12 NA 6E-12 NA OE+00 NA OE+00
Medium Total 1E-07 6E-12 1E-07 2E-07 OE+00 0E+00 OE+00 0E+00
Receptor Total 1E-07 6E-12 1E-07 2E-07 OE+00 0E+00 OE+00 0E+00

NA = Not applicable or not available
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Table 9.2
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Recreational
Receptor Age: Youth
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion [Inhalation| Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total
Soil Surface Soil Surface Soil 4,4'-DDE 8E-08 NA 7E-08 1E-07 NA NA NA NA NA
|Exposure Point Total 8E-08 NA 7E-08 1E-07 0E+00 NA 0E+00 OE+00
Exposure Medium Total 8E-08 NA 7E-08 1E-07 0E+00 NA 0E+00 0E+00
Ambient Air Emissions from 4,4'-DDE NA 2E-12 NA 2E-12 NA NA NA NA NA
Surface Soil
Exposure Point Total NA 2E-12 NA 2E-12 NA OE+00 NA 0E+00
Exposure Medium Total NA 2E-12 NA 2E-12 NA OE+00 NA OE+00
Medium Total 8E-08 2E-12 7E-08 1E-07 OE+00 0E+00 OE+00 0E+00
Receptor Total 8E-08 2E-12 7E-08 1E-07 OE+00 0E+00 OE+00 0E+00

NA = Not applicable or not available
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Table 9.3
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Recreational
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion [Inhalation| Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total
Soil Surface Soil Surface Soil 4,4'-DDE 3E-07 NA 7E-08 3E-07 NA NA NA NA NA
|Exposure Point Total 3E-07 NA 7E-08 3E-07 0E+00 NA 0E+00 OE+00
Exposure Medium Total 3E-07 NA 7E-08 3E-07 0E+00 NA 0E+00 0E+00
Ambient Air Emissions from 4,4'-DDE NA 1E-12 NA 1E-12 NA NA NA NA NA
Surface Soil
Exposure Point Total NA 1E-12 NA 1E-12 NA OE+00 NA 0E+00
Exposure Medium Total NA 1E-12 NA 1E-12 NA OE+00 NA OE+00
Medium Total 3E-07 1E-12 7E-08 3E-07 OE+00 0E+00 OE+00 0E+00
Receptor Total 3E-07 1E-12 7E-08 3E-07 OE+00 0E+00 OE+00 0E+00

NA = Not applicable or not available
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Table 9.4
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Fish Consumer
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion [Inhalation| Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total
Sediment Fish Lagoon 4,4'-DDD 9E-07 NA NA 9E-07 NA NA NA NA NA
4,4'-DDE 2E-05 NA NA 2E-05 NA NA NA NA NA
4,4'-DDT 4E-07 NA NA 4E-07 Liver 7E-03 NA NA 7E-03
|lExposure Point Total 3E-05 NA NA 3E-05 7E-03 NA NA 7E-03
Exposure Medium Total 3E-05 NA NA 3E-05 7E-03 NA NA 7E-03
Medium Total 3E-05 NA NA 3E-05 7E-03 NA NA 7E-03
Receptor Total 3E-05 NA NA 3E-05 7E-03 NA NA 7E-03

NA = Not applicable or not available

Total Liver HI Across Media =
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Table 9.5
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Fish Consumer
Receptor Age: Youth
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion [Inhalation| Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total
Sediment Fish Lagoon 4,4'-DDD 7E-07 NA NA 7E-07 NA NA NA NA NA
4,4'-DDE 2E-05 NA NA 2E-05 NA NA NA NA NA
4,4'-DDT 3E-07 NA NA 3E-07 Liver 1E-02 NA NA 1E-02
|lExposure Point Total 2E-05 NA NA 2E-05 1E-02 NA NA 1E-02
Exposure Medium Total 2E-05 NA NA 2E-05 1E-02 NA NA 1E-02
Medium Total 2E-05 NA NA 2E-05 1E-02 NA NA 1E-02
Receptor Total 2E-05 NA NA 2E-05 1E-02 NA NA 1E-02

NA = Not applicable or not available

Total Liver HI Across Media =
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Table 9.6
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Fish Consumer
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion [Inhalation| Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total
Sediment Fish Lagoon 4,4'-DDD 5E-07 NA NA 5E-07 NA NA NA NA NA
4,4'-DDE 1E-05 NA NA 1E-05 NA NA NA NA NA
4,4'-DDT 2E-07 NA NA 2E-07 Liver 2E-02 NA NA 2E-02
|lExposure Point Total 1E-05 NA NA 1E-05 2E-02 NA NA 2E-02
Exposure Medium Total 1E-05 NA NA 1E-05 2E-02 NA NA 2E-02
Medium Total 1E-05 NA NA 1E-05 2E-02 NA NA 2E-02
Receptor Total 1E-05 NA NA 1E-05 2E-02 NA NA 2E-02

NA = Not applicable or not available

Total Liver HI Across Media =

lofl



Table 9.7
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Blue Crab Consumer
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion [Inhalation| Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total
Sediment Blue Crab Lagoon 4,4'-DDD 5E-07 NA NA 5E-07 NA NA NA NA NA
4,4'-DDE 4E-05 NA NA 4E-05 NA NA NA NA NA
4,4'-DDT 3E-06 NA NA 3E-06 Liver 5E-02 NA NA SE-02
|lExposure Point Total 5E-05 NA NA 5E-05 5E-02 NA NA 5E-02
Exposure Medium Total 5E-05 NA NA 5E-05 5E-02 NA NA 5E-02
Medium Total 5E-05 NA NA 5E-05 5E-02 NA NA 5E-02
Receptor Total 5E-05 NA NA 5E-05 5E-02 NA NA 5E-02

NA = Not applicable or not available

Total Liver HI Across Media =
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Table 9.8
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Blue Crab Consumer
Receptor Age: Youth
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion [Inhalation| Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total
Sediment Blue Crab Lagoon 4,4'-DDD 5E-07 NA NA 5E-07 NA NA NA NA NA
4,4'-DDE 3E-05 NA NA 3E-05 NA NA NA NA NA
4,4'-DDT 2E-06 NA NA 2E-06 Liver 9E-02 NA NA 9E-02
|lExposure Point Total 3E-05 NA NA 3E-05 9E-02 NA NA 9E-02
Exposure Medium Total 3E-05 NA NA 3E-05 9E-02 NA NA 9E-02
Medium Total 3E-05 NA NA 3E-05 9E-02 NA NA 9E-02
Receptor Total 3E-05 NA NA 3E-05 9E-02 NA NA 9E-02

NA = Not applicable or not available

Total Liver HI Across Media =
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Table 9.9
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Current/Future
Receptor Population: Blue Crab Consumer
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion [Inhalation| Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total
Sediment Blue Crab Lagoon 4,4'-DDD 5E-06 NA NA 5E-06 NA NA NA NA NA
4,4'-DDE 2E-05 NA NA 2E-05 NA NA NA NA NA
4,4'-DDT 2E-06 NA NA 2E-06 Liver 1E-01 NA NA 1E-01
|lExposure Point Total 3E-05 NA NA 3E-05 1E-01 NA NA 1E-01
Exposure Medium Total 3E-05 NA NA 3E-05 1E-01 NA NA 1E-01
Medium Total 3E-05 NA NA 3E-05 1E-01 NA NA 1E-01
Receptor Total 3E-05 NA NA 3E-05 1E-01 NA NA 1E-01

NA = Not applicable or not available

Total Liver HI Across Media =
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Table 9.10
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion [Inhalation| Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total
Soil Surface Soil Surface Soil 4,4'-DDE NA NA NA NA NA NA NA NA NA
|[Exposure Point Total OE+00 NA 0E+00 0E+00 0E+00 NA 0E+00 OE+00
Exposure Medium Total OE+00 NA 0E+00 0E+00 0E+00 NA 0E+00 OE+00
Ambient Air Emissions from 4,4'-DDE NA NA NA NA NA NA NA NA NA
Surface Soil
Exposure Point Total NA OE+00 NA 0E+00 NA OE+00 NA OE+00
Exposure Medium Total NA OE+00 NA 0E+00 NA OE+00 NA OE+00
Medium Total 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00
Receptor Total 0E+00 0E+00 0E+00 0E+00 0E+00 0OE+00 0E+00 0E+00

NA = Not applicable or not available
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Table 9.11
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Child
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion [Inhalation| Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total
Soil Surface Soil Surface Soil 4,4'-DDE NA NA NA NA NA NA NA NA NA
|[Exposure Point Total OE+00 NA 0E+00 0E+00 0E+00 NA 0E+00 OE+00
Exposure Medium Total 0E+00 NA OE+00 0E+00 0E+00 NA 0E+00 OE+00
Ambient Air Emissions from 4,4'-DDE NA NA NA NA NA NA NA NA NA
Surface Soil
Exposure Point Total NA OE+00 NA 0E+00 NA OE+00 NA OE+00
Exposure Medium Total NA OE+00 NA 0E+00 NA OE+00 NA OE+00
Medium Total 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00
Receptor Total 0E+00 0E+00 0E+00 0E+00 0E+00 0OE+00 0E+00 0E+00

NA = Not applicable or not available
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Table 9.12
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE
Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

Scenario Timeframe: Future
Receptor Population: Resident
Receptor Age: Adult/Child Aggregate
Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential
Concern Ingestion [Inhalation| Dermal Exposure Primary Ingestion | Inhalation Dermal Exposure
Routes Total Target Organ(s) Routes Total
Soil Surface Soil Surface Soil 4,4'-DDE 1E-06 NA 4E-07 2E-06 NA NA NA NA NA
|lExposure Point Total 1E-06 NA 4E-07 2E-06 OE+00 NA OE+00 OE+00
Exposure Medium Total 1E-06 NA 4E-07 2E-06 OE+00 NA OE+00 OE+00
Ambient Air Emissions from 4,4'-DDE NA 1E-10 NA 1E-10 NA NA NA NA NA
Surface Soil
Exposure Point Total NA 1E-10 NA 1E-10 NA OE+00 NA 0E+00
Exposure Medium Total NA 1E-10 NA 1E-10 NA OE+00 NA OE+00
Medium Total 1E-06 1E-10 4E-07 2E-06 OE+00 OE+00 OE+00 OE+00
Receptor Total 1E-06 1E-10 4E-07 2E-06 OE+00 0E+00 OE+00 0E+00

NA = Not applicable or not available
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Potential Human Receptors

Current/Future Future
i Recreational User/ Trespasser/| _. . }
Primary Primary Secondary Secondary . Exposure - i P Fish/Blue Crab Consumer |Maintenance|Industrial|Construction| Residential
Release Release Exposure Media Site Visitor
Source hani Source Mechani Route - - Worker Worker Worker -
Mechanism echanism Adult Youth Child Adult Youth Child Adult | Child
Residual ] Ingestion X X X X (1) X (1) X (1) X X
Soil/ Surface Soil Dermal Contact X X X X (@) X () X (@) X X
Sediment (0 to 2 foot bgs) -
Impact Inhalation X X X X (1) X (1) X (1) X X
Surface Water / Ingestion X (1) X (1) X (1)
Sediment (2) Dermal Contact X (1) X (1) X (1)
Bioaccumulation
Fish/Blue Crab (2) Ingestion X X X \ \
Legend Figure 1

X — Potentially complete exposure pathways identified
(1) — no chemical of potential concern was identified for this exposure pathway.

(2) — due to the lack of surface water data, sediment data were used to evaluate this exposure pathway.

Conceptual Site Model for HHRA
Laguna La Chiva
Vieques, Puerto Rico
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TABLE 1

HHRA Sample Assignments

Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Ricc

Current/Future Current/Future
(Recreational Future (Maintenance (Recreational Current/Future (Fish
User/Trespasser/Site Worker/Industrial User/Trespasser/Site Consumer/Blue Crab
Upper Depth | Lower Depth | Water Depth Visitor), Future Worker/Construction Visitor) Consumer)

StationID SamplelD Date Collected Matrix (feet) (feet) (feet) (Residential) Worker) (2) (3)
VENO-SDO1 VENO-SD01-000H (1) 5/15/2013 SD 0 0.5 0.25 X X
VENO-SDO1 VENO-SD01-0H01 5/15/2013 SD 0.5 1 0.25 X
VENO-SD02 VENO-SD02-000H 5/15/2013 SD 0 0.5 0.25 X X
VENO-SD02 VENO-SD02-0H01 5/15/2013 SD 0.5 1 0.25 X
VENO-SDO3 VENO-SD03-000H 5/15/2013 SD 0 0.5 0.25 X X
VENO-SD04 VENO-SD04-000H 5/17/2013 SD 0 0.5 0.5 X X
VENO-SD04 VENO-SD04-0HO01 5/17/2013 SD 0.5 1 0.5 X
VENO-SDOS VENO-SD05-000H 5/17/2013 SD 0 0.5 5 X
VENO-SD06 VENO-SD06-000H 5/17/2013 SD 0 0.5 5 X
VENO-SDO7 VENO-SD07-000H (1) 5/17/2013 SD 0 0.5 2 X X
VENO-SD08 VENO-SD08-000H 5/16/2013 SD 0 0.5 0.25 X X
VENO-SD09 VENO-SD09-000H 5/16/2013 SD 0 0.5 0.25 X X
VENO-SD10 VENO-SD10-000H 5/16/2013 SD 0 0.5 0.25 X X
VENO-SD11 VENO-SD11-000H 5/16/2013 SD 0 0.5 1 X X
VENO-SD11 VENO-SD11-0HO01 5/16/2013 SD 0.5 1 1 X
VENO-SD12 VENO-SD12-000H 5/15/2013 SD 0 0.5 0.25 X X
VENO-SO01 VENO-SS01-0002 (1) 5/14/2013 SS 0 2 X X
VENO-S002 VENO-S502-0001 5/16/2013 SS 0 1 X X
VENO-SO03 VENO-SS03-0001 5/16/2013 SS 0 1 X X
VENO-SO04 VENO-SS04-0001 5/14/2013 SS 0 1 X X
VENO-SO05 VENO-SS05-0002 5/14/2013 SS 0 2 X X
VENO-SO06 VENO-SS06-0001 5/16/2013 SS 0 1 X X
VENO-SO07 VENO-SS07-0002 5/14/2013 SS 0 2 X X
Notes:

(1) For samples with a paired field duplicate sample, the higher detected concentration was used when at least one value was detected

and the lower of the two reporting limits was used when both values were non-detects.
(2) Sediment samples collected from the locations where surface water depth is greater than 3 feet were excluded.
(3) Sediment samples collected from the shallow depth interval (0 to 0.5 feet) were used for food chain modeling.

Matrix: SD - sediment; SS - surface soil




TABLE 2
Selection of Whole Body BSAF Values
Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

4,4'-DDD
Organism Fresh or Commonly ) .
) Biota Tissue
Superfund Site Common Saltwater [Consumed (Yes BSAF
i Supplemental
Name Species or No)
Naval Education & Training Center, Old Fire Fightin single or multiple
L & J J cunner Saltwater Yes & . P 0.255
Training Area organisms
Average 0.255
4,4'-DDE
Organism Fresh or Commonly ) .
. Biota Tissue
Superfund Site Common Saltwater |Consumed (Yes BSAF
. Supplemental
Name Species or No)
single or multiple
Calcasieu Estuary spot Saltwater Yes & . P 0.111
organisms
Naval Education & Training Center, Derecktor .
i cunner Saltwater Yes composite 8.43
Shipyard
Naval Education & Training Center, McAllister Point .
. cunner Saltwater Yes composite 34.8
Landfill
Average 14.4
4,4'-DDT
Organism Fresh or Commonly ) .
3 Biota Tissue
Superfund Site Common Saltwater |Consumed (Yes BSAF
. Supplemental
Name Species or No)
Naval Education & Training Center, Old Fire Fighti ingl Itipl
a\{a. ucation raining Center, ire Fighting cunner Saltwater Yes single or r.nu iple 0.232
Training Area organisms
Average 0.232

Notes:

BSAF values presented are whole-body values. Biota age class was not reported.

BSAF = biota-sediment accumulation factor
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Attachment C4

ProUCL, Version 4.1 Output, Shallow Sediment (0 to 0.5 feet bgs) at Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

WorkSheet.wst
OFF

95%

2000

From File
Full Precision
Confidence Coefficient

Number of Bootstrap Operations

4,4-DDD (MG/KG)

Number of Valid Data

Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect
Maximum Non-Detect

General Statistics
12
8

0.0026

0.15
0.0338
0.0529
0.0038
0.0058

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Number of Detected Data
Number of Non-Detect Data

Percent Non-Detects

Log-transformed Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect
Maximum Non-Detect

Number treated as Non-Detect
Number treated as Detected

Single DL Non-Detect Percentage

Warning: There are only 8 Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
MLE yields a negative mean

UCL Statistics

0.657
0.818

0.0233
0.0449
0.0466

N/A

Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value
Data appear Lognormal at 5% Significance Level

Assuming Lognormal Distribution
DL/2 Substitution Method
Mean
SD
95% H-Stat (DL/2) UCL

Log ROS Method
Mean in Log Scale
SD in Log Scale

Mean in Original Scale
SD in Original Scale
95% t UCL

33.33%

-5.952
-1.897
-4.353
1.415
-5.573
-5.15

6
6
50.00%

0.886
0.818

-4.92
1.409
0.095

-5.009
1.506
0.0232
0.045
0.0465
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Attachment C4

ProUCL, Version 4.1 Output, Shallow Sediment (0 to 0.5 feet bgs) at Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

General UCL Statistics for Data Sets with Non-Detects

Gamma Distribution Test with Detected Values Only
k star (bias corrected)
Theta Star

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

0.48
0.0703
7.686

0.816
0.753
0.753
0.306

Data follow Appr. Gamma Distribution at 5% Significance Level

Assuming Gamma Distribution
Gamma ROS Statistics using Extrapolated Data
Minimum
Maximum
Mean
Median
SD
k star
Theta star
Nu star
AppChi2
95% Gamma Approximate UCL (Use when n >= 40)
95% Adjusted Gamma UCL (Use when n < 40)
Note: DL/2 is not a recommended method.

0.000001
0.15
0.0225
0.00555
0.0453
0.204
0.11
4.905
1.109
0.0996
0.128

95% Percentile Bootstrap UCL 0.0468
95% BCA Bootstrap UCL 0.0532
95% H-UCL 0.122

Data Distribution Test with Detected Values Only
Data Follow Appr. Gamma Distribution at 5% Significance Level

Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean 0.0235
SD 0.0429
SE of Mean 0.0132
95% KM (t) UCL 0.0473
95% KM (z) UCL 0.0453
95% KM (jackknife) UCL 0.0465
95% KM (bootstrap t) UCL 0.241
95% KM (BCA) UCL 0.0476
95% KM (Percentile Bootstrap) UCL 0.0469
95% KM (Chebyshev) UCL 0.0812
97.5% KM (Chebyshev) UCL 0.106
99% KM (Chebyshev) UCL 0.155

Potential UCLs to Use
95% KM (BCA) UCL 0

.0476

4,4-DDE (MG/KG)

Number of Valid Data
Number of Distinct Detected Data

Raw Statistics
Minimum Detected
Maximum Detected
Mean of Detected
SD of Detected
Minimum Non-Detect
Maximum Non-Detect

General Statistics

12
4

0.014
0.02
0.0163
0.00225
0.0026
0.0072

Note: Data have multiple DLs - Use of KM Method is recommended

For all methods (except KM, DL/2, and ROS Methods),

Observations < Largest ND are treated as NDs

Number of Detected Data 6

Number of Non-Detect Data 6

Percent Non-Detects 50.00%
Log-transformed Statistics

Minimum Detected -4.269

Maximum Detected -3.912

Mean of Detected -4.122

SD of Detected 0.136

Minimum Non-Detect -5.952

Maximum Non-Detect -4.934

Number treated as Non-Detect 6

Number treated as Detected 6

Single DL Non-Detect Percentage 50.00%
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Attachment C4

ProUCL, Version 4.1 Output, Shallow Sediment (0 to 0.5 feet bgs) at Laguna La Chiva

Former Vieques Naval Training Range, Vieques,

Puerto Rico

General UCL Statistics for Data Sets with Non-Detects

Warning: There are only 4 Distinct Detected Values in this data

Note: It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Normal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
DL/2 Substitution Method
Mean
SD
95% DL/2 (t) UCL

Maximum Likelihood Estimate(MLE) Method
Mean

SD

95% MLE (t) UCL

95% MLE (Tiku) UCL

Gamma Distribution Test with Detected Values Only

k star (bias corrected)
Theta Star

nu star

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

UCL Statistics

0.905
0.788

0.00937
0.00745
0.0132

0.00853
0.00869
0.013
0.0141

32.53
0.0005021
390.4

0.359
0.697
0.697
0.332

Data appear Gamma Distributed at 5% Significance Level

Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.911
5% Shapiro Wilk Critical Value 0.788
Data appear Lognormal at 5% Significance Level
Assuming Lognormal Distribution
DL/2 Substitution Method
Mean -5.102
SD 1.054
95% H-Stat (DL/2) UCL 0.0276
Log ROS Method
Mean in Log Scale -4.319
SD in Log Scale 0.227
Mean in Original Scale 0.0136
SD in Original Scale 0.00321
95% t UCL 0.0153
95% Percentile Bootstrap UCL 0.0152
95% BCA Bootstrap UCL 0.0152
95% H UCL 0.0155
Data Distribution Test with Detected Values Only
Data appear Normal at 5% Significance Level
Nonparametric Statistics
Kaplan-Meier (KM) Method
Mean 0.0152
SD  0.00186
SE of Mean 0.0005893
95% KM (t) UCL 0.0162
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Attachment C4
ProUCL, Version 4.1 Output, Shallow Sediment (0 to 0.5 feet bgs) at Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

General UCL Statistics for Data Sets with Non-Detects

Assuming Gamma Distribution 95% KM (z) UCL 0.0161
Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.0162
Minimum 0.0017 95% KM (bootstrap t) UCL 0.0166
Maximum 0.02 95% KM (BCA) UCL 0.0169
Mean 0.0107 95% KM (Percentile Bootstrap) UCL 0.0168
Median 0.0109 95% KM (Chebyshev) UCL 0.0177
SD  0.00622 97.5% KM (Chebyshev) UCL 0.0188
k star 1.946 99% KM (Chebyshev) UCL 0.021
Theta star 0.0055

Nu star 46.69 Potential UCLs to Use
AppChi2 32.01 95% KM (t) UCL 0.0162
95% Gamma Approximate UCL (Use when n >= 40) 0.0156 95% KM (Percentile Bootstrap) UCL 0.0168

95% Adjusted Gamma UCL (Use when n < 40) 0.0166
Note: DL/2 is not a recommended method.

4,4-DDT (MG/KG)

General Statistics
Number of Valid Data 12 Number of Detected Data 4
Number of Distinct Detected Data 4 Number of Non-Detect Data 8
Percent Non-Detects 66.67%

Raw Statistics Log-transformed Statistics
Minimum Detected 0.0037 Minimum Detected -5.599
Maximum Detected 0.054 Maximum Detected -2.919
Mean of Detected 0.0176 Mean of Detected -4.693
SD of Detected 0.0244 SD of Detected 1.246
Minimum Non-Detect 0.0026 Minimum Non-Detect -5.952
Maximum Non-Detect 0.0084 Maximum Non-Detect -4.78
Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 83.33%

Warning: There are only 4 Distinct Detected Values in this data
Note: It should be noted that even though bootstrap may be performed on this data set
the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Shapiro Wilk Test Statistic 0.703 Shapiro Wilk Test Statistic 0.837
5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748
Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level
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Attachment C4
ProUCL, Version 4.1 Output, Shallow Sediment (0 to 0.5 feet bgs) at Laguna La Chiva
Former Vieques Naval Training Range, Vieques, Puerto Rico

General UCL Statistics for Data Sets with Non-Detects

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
Mean 0.00765 Mean -5.554
SD 0.0147 SD 0.956
95% DL/2 (t) UCL 0.0153 95% H-Stat (DL/2) UCL 0.0138

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method
MLE method failed to converge properly Mean in Log Scale -5.845
SD in Log Scale 1.143

Mean in Original Scale  0.00707

SD in Original Scale 0.0149

95% t UCL 0.0148

95% Percentile Bootstrap UCL 0.0154
95% BCA Bootstrap UCL 0.0198

95% H-UCL 0.0167

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) 0.39 Data appear Gamma Distributed at 5% Significance Level
Theta Star 0.0452
nu star 3.121
A-D Test Statistic 0.574 Nonparametric Statistics
5% A-D Critical Value 0.668 Kaplan-Meier (KM) Method
K-S Test Statistic 0.668 Mean  0.00838
5% K-S Critical Value 0.404 sD 0.0138
Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.00461
95% KM (t) UCL 0.0167
Assuming Gamma Distribution 95% KM (z) UCL 0.016
Gamma ROS Statistics using Extrapolated Data 95% KM (jackknife) UCL 0.0157
Minimum  0.000001 95% KM (bootstrap t) UCL 0.0511
Maximum 0.054 95% KM (BCA) UCL 0.054
Mean 0.00588 95% KM (Percentile Bootstrap) UCL 0.0201
Median  0.000001 95% KM (Chebyshev) UCL 0.0285
SD 0.0154 97.5% KM (Chebyshev) UCL 0.0372
k star 0.159 99% KM (Chebyshev) UCL 0.0542
Theta star 0.0369
Nu star 3.817 Potential UCLs to Use
AppChi2 0.651 95% KM (t) UCL 0.0167
95% Gamma Approximate UCL (Use when n >= 40) 0.0345
95% Adjusted Gamma UCL (Use when n < 40) N/A

Note: DL/2 is not a recommended method.
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Attachment C-5

Comparison of Detection Limit to Screening Levels for 100% Non-detected Chemicals

Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Minimum Maximum Minimum Maximum

Sample Detection Limit | Detection Limit| Reporting Limit| Reporting Limit| Frequency of Screening MaxDL Exceeds | MaxRL Exceeds

Medium CAS No. ParamName Units (MinDL) (MaxDL) (MinRL) (MaxRL) NonDetect Levels (SLs) SL Basis SL? SL?
Sediment 92-52-4 1,1-Biphenyl MG/KG 0.1 0.27 0.11 0.29 0/12 5.1 n No No
Sediment 95-94-3 1,2,4,5-Tetrachlorobenzene MG/KG 0.073 0.2 0.11 0.29 0/12 1.8 n No No
Sediment 108-60-1 2,2'-Oxybis(1-chloropropane) MG/KG 0.086 0.24 0.11 0.29 0/12 4.6 c No No
Sediment 58-90-2 2,3,4,6-Tetrachlorophenol MG/KG 0.078 0.31 0.21 0.84 0/13 180 n No No
Sediment 95-95-4 2,4,5-Trichlorophenol MG/KG 0.061 0.24 0.11 0.42 0/13 610 n No No
Sediment 88-06-2 2,4,6-Trichlorophenol MG/KG 0.063 0.25 0.11 0.42 0/13 6.1 n No No
Sediment 120-83-2 2,4-Dichlorophenol MG/KG 0.075 0.3 0.11 0.42 0/13 18 n No No
Sediment 105-67-9 2,4-Dimethylphenol MG/KG 0.078 0.31 0.11 0.42 0/13 120 n No No
Sediment 51-28-5 2,4-Dinitrophenol MG/KG 0.13 0.5 0.32 1.3 0/13 12 n No No
Sediment 121-14-2 2,4-Dinitrotoluene MG/KG 0.076 0.21 0.11 0.29 0/12 1.6 c No No
Sediment 606-20-2 2,6-Dinitrotoluene MG/KG 0.073 0.2 0.11 0.29 0/12 0.33 c No No
Sediment 95-57-8 2-Chlorophenol MG/KG 0.086 0.34 0.11 0.42 0/13 39 n No No
Sediment 95-48-7 2-Methylphenol MG/KG 0.074 0.29 0.11 0.42 0/13 310 n No No
Sediment 88-74-4 2-Nitroaniline MG/KG 0.07 0.19 0.11 0.29 0/12 61 n No No
Sediment 88-75-5 2-Nitrophenol MG/KG 0.082 0.33 0.11 0.42 0/13 NA - --
Sediment m&pCRESOL 3- and 4-Methylphenol MG/KG 0.17 0.67 0.21 0.84 0/13 310 n No No
Sediment 91-94-1 3,3'-Dichlorobenzidine MG/KG 0.096 0.26 0.11 0.29 0/12 1.1 C No No
Sediment 99-09-2 3-Nitroaniline MG/KG 0.078 0.21 0.11 0.29 0/12 NA - --
Sediment 534-52-1 4,6-Dinitro-2-methylphenol MG/KG 0.14 0.55 0.32 1.3 0/13 0.49 n Yes Yes
Sediment 101-55-3 4-Bromophenyl-phenylether MG/KG 0.077 0.21 0.11 0.29 0/12 NA -- --
Sediment 59-50-7 4-Chloro-3-methylphenol MG/KG 0.07 0.28 0.11 0.42 0/13 610 n No No
Sediment 106-47-8 4-Chloroaniline MG/KG 0.097 0.27 0.11 0.29 0/12 2.4 c No No
Sediment 7005-72-3 4-Chlorophenyl-phenylether MG/KG 0.07 0.19 0.11 0.29 0/12 NA -- --
Sediment 100-01-6 4-Nitroaniline MG/KG 0.086 0.24 0.11 0.29 0/12 24 c No No
Sediment 100-02-7 4-Nitrophenol MG/KG 0.086 0.34 0.11 0.42 0/13 NA - --
Sediment 98-86-2 Acetophenone MG/KG 0.087 0.24 0.11 0.29 0/12 780 n No No
Sediment 1912-24-9 Atrazine MG/KG 0.078 0.21 0.11 0.29 0/12 2.1 c No No
Sediment 100-52-7 Benzaldehyde MG/KG 0.1 0.29 0.11 0.29 0/12 780 n No No
Sediment 111-91-1 bis(2-Chloroethoxy)methane MG/KG 0.067 0.18 0.11 0.29 0/12 18 n No No
Sediment 111-44-4 bis(2-Chloroethyl)ether MG/KG 0.097 0.27 0.11 0.29 0/12 0.21 C Yes Yes
Sediment 117-81-7 bis(2-Ethylhexyl)phthalate MG/KG 0.089 0.25 0.11 0.29 0/12 35 c No No
Sediment 85-68-7 Butylbenzylphthalate MG/KG 0.098 0.27 0.11 0.29 0/12 260 c No No
Sediment 105-60-2 Caprolactam MG/KG 0.11 0.29 0.21 0.58 0/12 3000 n No No
Sediment 86-74-8 Carbazole MG/KG 0.071 0.2 0.11 0.29 0/12 NA - --
Sediment 132-64-9 Dibenzofuran MG/KG 0.069 0.19 0.11 0.29 0/12 7.8 n No No
Sediment 84-66-2 Diethylphthalate MG/KG 0.079 0.22 0.11 0.29 0/12 4900 n No No
Sediment 131-11-3 Dimethyl phthalate MG/KG 0.065 0.18 0.11 0.29 0/12 NA - --
Sediment 84-74-2 Di-n-butylphthalate MG/KG 0.083 0.23 0.11 0.29 0/12 610 n No No
Sediment 117-84-0 Di-n-octylphthalate MG/KG 0.07 0.19 0.11 0.29 0/12 61 n No No
Sediment 118-74-1 Hexachlorobenzene MG/KG 0.085 0.23 0.11 0.29 0/12 0.3 c No No
Sediment 87-68-3 Hexachlorobutadiene MG/KG 0.084 0.23 0.11 0.29 0/12 6.1 n No No
Sediment 77-47-4 Hexachlorocyclopentadiene MG/KG 0.098 0.27 0.11 0.29 0/12 37 n No No
Sediment 67-72-1 Hexachloroethane MG/KG 0.078 0.21 0.11 0.29 0/12 4.3 n No No
Sediment 78-59-1 Isophorone MG/KG 0.076 0.21 0.11 0.29 0/12 510 4 No No
Sediment 98-95-3 Nitrobenzene MG/KG 0.083 0.23 0.11 0.29 0/12 4.8 4 No No
Sediment 621-64-7 n-Nitroso-di-n-propylamine MG/KG 0.095 0.26 0.11 0.29 0/12 0.069 c Yes Yes
Sediment 86-30-6 n-Nitrosodiphenylamine MG/KG 0.15 0.4 0.21 0.58 0/12 99 c No No
Sediment 87-86-5 Pentachlorophenol MG/KG 0.15 0.59 0.32 1.3 0/13 0.89 C No Yes
Sediment 108-95-2 Phenol MG/KG 0.08 0.32 0.11 0.42 0/13 1800 n No No
Sediment 71-55-6 1,1,1-Trichloroethane MG/KG 0.0004 0.002 0.0012 0.0058 0/16 640 sat No No
Sediment 79-34-5 1,1,2,2-Tetrachloroethane MG/KG 0.0004 0.0017 0.0012 0.0058 0/16 0.56 c No No
Sediment 76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) MG/KG 0.0007 0.0035 0.0012 0.0058 0/16 910 sat No No
Sediment 79-00-5 1,1,2-Trichloroethane MG/KG 0.0007 0.0035 0.0012 0.0058 0/16 0.16 n No No
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Attachment C-5

Comparison of Detection Limit to Screening Levels for 100% Non-detected Chemicals

Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Minimum Maximum Minimum Maximum

Sample Detection Limit | Detection Limit| Reporting Limit| Reporting Limit| Frequency of Screening MaxDL Exceeds | MaxRL Exceeds

Medium CAS No. ParamName Units (MinDL) (MaxDL) (MinRL) (MaxRL) NonDetect Levels (SLs) SL Basis SL? SL?
Sediment 75-34-3 1,1-Dichloroethane MG/KG 0.0007 0.0033 0.0012 0.0058 0/16 3.3 c No No
Sediment 75-35-4 1,1-Dichloroethene MG/KG 0.0007 0.0036 0.0012 0.0058 0/16 24 n No No
Sediment 87-61-6 1,2,3-Trichlorobenzene MG/KG 0.0011 0.0052 0.0012 0.0058 0/16 4.9 n No No
Sediment 120-82-1 1,2,4-Trichlorobenzene MG/KG 0.001 0.0049 0.0012 0.0058 0/16 6.2 n No No
Sediment 96-12-8 1,2-Dibromo-3-chloropropane MG/KG 0.0007 0.0033 0.0012 0.0058 0/16 0.0054 C No Yes
Sediment 106-93-4 1,2-Dibromoethane MG/KG 0.0004 0.0018 0.0012 0.0058 0/16 0.034 c No No
Sediment 95-50-1 1,2-Dichlorobenzene MG/KG 0.0005 0.0025 0.0012 0.0058 0/16 190 n No No
Sediment 107-06-2 1,2-Dichloroethane MG/KG 0.0004 0.0018 0.0012 0.0058 0/16 0.43 c No No
Sediment 78-87-5 1,2-Dichloropropane MG/KG 0.0006 0.0032 0.0012 0.0058 0/16 0.94 4 No No
Sediment 541-73-1 1,3-Dichlorobenzene MG/KG 0.0006 0.0027 0.0012 0.0058 0/16 NA - --
Sediment 106-46-7 1,4-Dichlorobenzene MG/KG 0.0005 0.0026 0.0012 0.0058 0/16 2.4 c No No
Sediment 591-78-6 2-Hexanone MG/KG 0.0011 0.0052 0.0029 0.014 0/16 21 n No No
Sediment 108-10-1 4-Methyl-2-pentanone MG/KG 0.0016 0.0081 0.0029 0.014 0/16 530 n No No
Sediment 71-43-2 Benzene MG/KG 0.0005 0.0023 0.0012 0.0058 0/16 1.1 c No No
Sediment 74-97-5 Bromochloromethane MG/KG 0.0004 0.002 0.0012 0.0058 0/16 16 n No No
Sediment 75-27-4 Bromodichloromethane MG/KG 0.0004 0.002 0.0012 0.0058 0/16 0.27 c No No
Sediment 74-83-9 Bromomethane MG/KG 0.0011 0.0052 0.0059 0.029 0/16 0.73 n No No
Sediment 56-23-5 Carbon tetrachloride MG/KG 0.0007 0.0035 0.0012 0.0058 0/16 0.61 c No No
Sediment 108-90-7 Chlorobenzene MG/KG 0.0006 0.0028 0.0012 0.0058 0/16 29 n No No
Sediment 75-00-3 Chloroethane MG/KG 0.0006 0.0031 0.0012 0.0058 0/16 1500 n No No
Sediment 67-66-3 Chloroform MG/KG 0.0005 0.0025 0.0012 0.0058 0/16 0.29 c No No
Sediment 74-87-3 Chloromethane MG/KG 0.0008 0.0037 0.0012 0.0058 0/16 12 n No No
Sediment 156-59-2 cis-1,2-Dichloroethene MG/KG 0.0006 0.0031 0.0012 0.0058 0/16 16 n No No
Sediment 10061-01-5 cis-1,3-Dichloropropene MG/KG 0.0004 0.0017 0.0012 0.0058 0/16 1.7 c No No
Sediment 110-82-7 Cyclohexane MG/KG 0.0006 0.0031 0.0012 0.0058 0/16 117 sat No No
Sediment 124-48-1 Dibromochloromethane MG/KG 0.0003 0.0015 0.0012 0.0058 0/16 0.68 c No No
Sediment 75-71-8 Dichlorodifluoromethane (Freon-12) MG/KG 0.0007 0.0036 0.0012 0.0058 0/16 9.4 n No No
Sediment 100-41-4 Ethylbenzene MG/KG 0.0007 0.0032 0.0012 0.0058 0/16 5.4 c No No
Sediment 98-82-8 Isopropylbenzene MG/KG 0.0006 0.0031 0.0012 0.0058 0/16 210 n No No
Sediment m&pXYLENE m- and p-Xylene MG/KG 0.0012 0.0057 0.0023 0.012 0/16 63 n No No
Sediment 79-20-9 Methyl acetate MG/KG 0.0019 0.0092 0.0059 0.029 0/16 7800 n No No
Sediment 108-87-2 Methylcyclohexane MG/KG 0.0006 0.003 0.0012 0.0058 0/16 NA - --
Sediment 75-09-2 Methylene chloride MG/KG 0.0008 0.004 0.0059 0.029 0/16 36 n No No
Sediment 1634-04-4 Methyl-tert-butyl ether (MTBE) MG/KG 0.0003 0.0016 0.0012 0.0058 0/16 43 c No No
Sediment 95-47-6 o-Xylene MG/KG 0.0006 0.003 0.0012 0.0058 0/16 69 n No No
Sediment 100-42-5 Styrene MG/KG 0.0005 0.0025 0.0012 0.0058 0/16 630 n No No
Sediment 127-18-4 Tetrachloroethene MG/KG 0.0006 0.0028 0.0012 0.0058 0/16 8.6 n No No
Sediment 108-88-3 Toluene MG/KG 0.0005 0.0026 0.0012 0.0058 0/16 500 n No No
Sediment 156-60-5 trans-1,2-Dichloroethene MG/KG 0.0008 0.004 0.0012 0.0058 0/16 15 n No No
Sediment 10061-02-6 trans-1,3-Dichloropropene MG/KG 0.0004 0.0018 0.0012 0.0058 0/16 1.7 c No No
Sediment 79-01-6 Trichloroethene MG/KG 0.0006 0.0029 0.0012 0.0058 0/16 0.44 n No No
Sediment 75-69-4 Trichlorofluoromethane (Freon-11) MG/KG 0.0006 0.0031 0.0012 0.0058 0/16 79 n No No
Sediment 75-01-4 Vinyl chloride MG/KG 0.0005 0.0025 0.0012 0.0058 0/16 0.06 c No No
Soil 72-54-8 4,4'-DDD MG/KG 0.00063 0.051 0.0013 0.11 0/7 2 c No No
Soil 50-29-3 4,4'-DDT MG/KG 0.00087 0.071 0.0013 0.11 0/7 1.7 c No No
Note:

EPA Regional Screening Levels for residential soil (TR=10-6 and HI=0.1) (EPA, 2013a) are used as Screening Levels

SL Basis: ¢ - carcinogenic, n - non-carcinogenic, sat - soil saturation.

NA = Not Available
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Attachment C-6

Analytical Data Used in the HHRA

Laguna La Chiva

Former Vieques Naval Training Range, Vieques, Puerto Rico

Station Sample Upper Lower Date Sample Chem Param Ana Proj Detect Reporting
ID Northing Easting ID Depth Depth Collected Matrix Type Group ID Param Name Value Qual Units Limit Limit Detected
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N PEST/PCB 72-54-8 4,4'-DDD 0.015|J MG/KG 0.0017 0.0036 Yes
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N PEST/PCB 72-55-9 4,4'-DDE 0.016|J MG/KG 0.0019 0.0036 Yes
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N PEST/PCB 50-29-3 4,4'-DDT 0.0088]J MG/KG 0.0024 0.0036 Yes
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 92-52-4 1,1-Biphenyl 0.18|UJ MG/KG 0.17 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 95-94-3 1,2,4,5-Tetrachlorobenzene 0.18|UJ MG/KG 0.12 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 108-60-1 2,2'-Oxybis(1-chloropropane) 0.18|UJ MG/KG 0.15 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 58-90-2 2,3,4,6-Tetrachlorophenol 0.36|U MG/KG 0.13 0.36 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 95-95-4 2,4,5-Trichlorophenol 0.18|U MG/KG 0.1 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 88-06-2 2,4,6-Trichlorophenol 0.18|U MG/KG 0.11 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 120-83-2 2,4-Dichlorophenol 0.18|U MG/KG 0.13 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 105-67-9 2,4-Dimethylphenol 0.18|U MG/KG 0.13 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 51-28-5 2,4-Dinitrophenol 0.55|UJ MG/KG 0.22 0.55 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 121-14-2 2,4-Dinitrotoluene 0.18|UJ MG/KG 0.13 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 606-20-2 2,6-Dinitrotoluene 0.18|UJ MG/KG 0.12 0.18 No
VENO-SDO1 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 95-57-8 2-Chlorophenol 0.18|{U MG/KG 0.15 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 95-48-7 2-Methylphenol 0.18{U MG/KG 0.13 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 88-74-4 2-Nitroaniline 0.18{UJ MG/KG 0.12 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 88-75-5 2-Nitrophenol 0.18|U MG/KG 0.14 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA m&pCRESOL|3- and 4-Methylphenol 0.36|U MG/KG 0.29 0.36 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 91-94-1 3,3'-Dichlorobenzidine 0.18|UJ MG/KG 0.16 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 99-09-2 3-Nitroaniline 0.18|UJ MG/KG 0.13 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 534-52-1 4,6-Dinitro-2-methylphenol 0.55|UJ MG/KG 0.24 0.55 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 101-55-3 4-Bromophenyl-phenylether 0.18|UJ MG/KG 0.13 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 59-50-7 4-Chloro-3-methylphenol 0.18|U MG/KG 0.12 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 106-47-8 4-Chloroaniline 0.18|UJ MG/KG 0.17 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 7005-72-3 |4-Chlorophenyl-phenylether 0.18|UJ MG/KG 0.12 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 100-01-6 4-Nitroaniline 0.18|UJ MG/KG 0.15 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 100-02-7 4-Nitrophenol 0.18|UJ MG/KG 0.15 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 98-86-2 Acetophenone 0.18|UJ MG/KG 0.15 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 1912-24-9 |Atrazine 0.18|UJ MG/KG 0.13 0.18 No
VENO-SDO1 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 100-52-7 Benzaldehyde 0.18|UJ MG/KG 0.18 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 111-91-1 bis(2-Chloroethoxy)methane 0.18|UJ MG/KG 0.12 0.18 No
VENO-SDO1 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 111-44-4 bis(2-Chloroethyl)ether 0.18|UJ MG/KG 0.17 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 117-81-7 bis(2-Ethylhexyl)phthalate 0.18|UJ MG/KG 0.15 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 85-68-7 Butylbenzylphthalate 0.18|UJ MG/KG 0.17 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 105-60-2 Caprolactam 0.36|UJ MG/KG 0.18 0.36 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 86-74-8 Carbazole 0.18|UJ MG/KG 0.12 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 132-64-9 Dibenzofuran 0.18|UJ MG/KG 0.12 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 84-66-2 Diethylphthalate 0.18|UJ MG/KG 0.14 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 131-11-3 Dimethyl phthalate 0.18|UJ MG/KG 0.11 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 84-74-2 Di-n-butylphthalate 0.18|UJ MG/KG 0.14 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 117-84-0 Di-n-octylphthalate 0.18|UJ MG/KG 0.12 0.18 No
VENO-SD0O1 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 118-74-1 Hexachlorobenzene 0.18|UJ MG/KG 0.15 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 87-68-3 Hexachlorobutadiene 0.18|UJ MG/KG 0.14 0.18 No
VENO-SDO1 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 77-47-4 Hexachlorocyclopentadiene 0.18|UJ MG/KG 0.17 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 67-72-1 Hexachloroethane 0.18|UJ MG/KG 0.13 0.18 No
VENO-SDO1 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 78-59-1 Isophorone 0.18|UJ MG/KG 0.13 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 98-95-3 Nitrobenzene 0.18{UJ MG/KG 0.14 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 621-64-7 n-Nitroso-di-n-propylamine 0.18|UJ MG/KG 0.16 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 86-30-6 n-Nitrosodiphenylamine 0.36|UJ MG/KG 0.25 0.36 No
VENO-SDO1 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 87-86-5 Pentachlorophenol 0.55(U MG/KG 0.25 0.55 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N SVOA 108-95-2 Phenol 0.18|U MG/KG 0.14 0.18 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N VOA 71-55-6 1,1,1-Trichloroethane 0.0018|U MG/KG 0.0006 0.0018 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N VOA 79-34-5 1,1,2,2-Tetrachloroethane 0.0018|U MG/KG 0.0005 0.0018 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N VOA 76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane (Freon-113) 0.0018|U MG/KG 0.0011 0.0018 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N VOA 79-00-5 1,1,2-Trichloroethane 0.0018|U MG/KG 0.0011 0.0018 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N VOA 75-34-3 1,1-Dichloroethane 0.0018|U MG/KG 0.001 0.0018 No
VENO-SD01 2004546.22 246770.768 VENO-SD01-000H 0 0.5 5/15/2013 SD N VOA 75-35-4 1,1-Dichloroethene 0.0018|U MG/KG 0.0011 0.0018 No
VENO-SD01 2004546.22 246770.