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Executive Summary

Solid Waste Management Unit (SWMU) 6 is the Former Mangrove Disposal Site, located on the Former Naval
Ammunition Support Detachment (NASD), Vieques, Puerto Rico (Figures ES-1 and ES-2). The site was used for
the disposal of general solid waste during the 1960s and 1970s from Department of the Navy (Navy) operations
within the former NASD.

The SWMU 6 Remedial Investigation (RI) was conducted in 2007 (CH2M HILL, 2007) and an interim removal
action was conducted in 2009 (Shaw, 2010). Waste debris and impacted soil were removed which resulted in the
environmental setting changing from a predominantly terrestrial habitat to a shallow, open water lagoon, which
in turn resulted in a change to the exposure pathways to human and ecological receptors. Based on potentially
unacceptable risks determined using post-removal confirmatory surface water and sediment data (February
2011) and biota data (January 2012), a Feasibility Study (FS) was completed to evaluate remedial alternatives to
address the sediment chemicals of concern (COCs) identified by the risk assessments (CH2M HILL, 2013).
Sediment preliminary remediation goals (PRGs) were developed for Aroclor-1254, lead, and zinc. For PCBs (i.e.,
sum of aroclors), 1 mg/kg was determined to be the PRG for protection of human health (CH2M HILL, 2014). For
protection of benthic organisms, the lead PRG was determined to be 218 mg/kg and the zinc PRG determined to
be 410 mg/kg. Using the established PRGs for PCBs, lead, and zinc, a contaminated sediment delineation study
was implemented in 2014 to determine the horizontal and vertical extent of these sediment COC concentrations
above PRGs. The details of the sampling, including rationale and approach, are presented in the Contaminated
Sediment Delineation to Support Feasibility Study Alternative Evaluation Sampling and Analysis Plan (SAP)
(CH2M HILL, 2014).

This Rl Addendum summarizes the analytical findings of the SWMU 6 Contaminated Sediment Delineation Study,
including delineation of the extent of COCs above PRGs, the potential human health and ecological risk
evaluations using the data collected during the study, and a characterization of the lagoon ecosystem that has
developed since the 2009 removal action.

The SWMU 6 sediment delineation investigation, which included the analysis of COCs (total PCBs, lead, and zinc)
in 128 surface and subsurface lagoon sediment samples (plus QA/QC samples), showed that total PCBs were
below the PRG in all samples. Zinc and lead exceeded PRGs in a low number of samples, representing a small
portion of the lagoon (approximately 0.07 acre); however, mean concentrations, which are more applicable to
evaluating communities of benthic organisms, were below respective PRGs (i.e., neither of the two mean hazard
quotients (HQs) exceeded 1). In addition, a characterization of the SWMU 6 lagoon ecosystem in December
2014 documented a diverse, and in many cases very abundant, community of fish and invertebrates that are
typical of mangrove lagoons. Planted and naturally recruited mangroves and seagrass are successfully filling in
open habitats created by the 2009 removal action, and the lagoon is providing forage for a variety of birds
including many migratory species. Additional intrusive site remedial actions would significantly disrupt the
ongoing successional development of this lagoon ecosystem.

Based on the absence of PCBs above the PRG, acceptable ecological risk to sediment organisms, and the current
biological productivity and continuing successful maturation of the lagoon ecosystem, no further remedial
action is warranted.
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Resumen Ejecutivo

La Unidad de Desperdicios Sélidos (SWMU por sus siglas en inglés) 6 es el Antiguo Sitio de Disposicion en el
Manglar, ubicado en el Antiguo Destacamento de Apoyo a Municiones Navales (NASD por sus siglas en inglés)
Vieques, Puerto Rico (Figuras ES-1y ES-2). El sitio fue usado para la disposicién de desperdicios sdlidos generales
generados durante las operaciones del Departamento de la Marina (Marina) dentro del antiguo NASD durante
los afios 1960s y 1970s.

La Investigacion para la Remediacion (RI por sus siglas en ingles) de SWMU 6 se llevé a cabo en 2007 (CH2M
HILL, 2007) y una accién de remocidn interina se llevé a cabo en 2009 (Shaw, 2010). Los escombros de basura y
suelo impactado fueron removidos provocando un cambio del ambiente de un habitat predominantemente
terrestre a una laguna llana y abierta, la cual a su vez cambid las vias de exposicién para receptores humanos y
ecoldgicos. Basado en riesgos potencialmente inaceptables determinados usando datos de muestreo
confirmatorio para agua superficial y sedimentos (Febrero 2011) y de biota (Enero 2012) luego de la remocidn,
se completd un Estudio de Viabilidad (FS, por sus siglas en inglés) para evaluar alternativas de remedicion para
atender los quimicos de preocupacién potencial en el sedimento (COCs por sus siglas en inglés) identificados en
las evaluaciones de riesgo (CH2M HILL, 2013). Se desarrollaron metas de remediacién preliminares para el
sedimento (PRGs, por sus siglas en inglés) para Aroclor-1254, plomo, y zinc. Para los PCBs (es decir, la suma de
aroclors), se determiné 1 mg/kg como el PRG para proteger la salud humana (CH2M HILL, 2014). Para proteger
los organismos bénticos, se determind el PRG para plomo como 218 mg/kg, y el PRG para zinc se determind
como 410 mg/kg. Usando los PRGs establecidos para los PCBs, el plomo y el zinc, en el 2014 se implementd un
estudio de delineacién de sedimentos contaminados para determinar la extensién horizontal y vertical de estas
concentraciones de COCs en sedimentos por encima de los PRGs. Los detalles del muestreo, incluyendo el
razonamiento y el alcance, se presentan en la Delineacién del Sedimento Contaminado para Apoyar el Plan de
Muestreo y Analisis (SAP por sus siglas en inglés) de la Evaluacion de Alternativas para el Estudio de Viabilidad
(CH2M HILL, 2014).

Este Anejo al Rl resume los resultados analiticos del estudio de delimitacién de sedimentos contaminados en
SWMU 6, incluyendo la delineacion de la extensidn de los COCs en concentraciones por encima de los PRGs, las
evaluaciones de riesgos potenciales para la salud humana y el ambiente que se realizaron usando los datos que
se obtuvieron durante el estudio, y una caracterizacion del sistema de la laguna que se ha desarrollado desde la
accién de remocion en 2009.

La investigacidn de delineacion de sedimentos de SWMU 6, la cual incluyd el analisis de COCs (PCBs totales,
plomo y zinc) en 128 muestras de sedimento de la superficie y debajo de la superficie de la laguna (mas las
muestras adicionales para QA/QC), demostré que los PCB totales estuvieron por debajo de los PRGS en todas las
muestras. El zincy el plomo excedieron los PRGs en un nimero pequeio de muestras, lo que representa una
porcién reducida de la laguna (aproximadamente 0.07 acre); sin embargo, las concentraciones promedio, las
cuales son mas aplicables para evaluar las comunidades de organismos bénticos, estuvieron por debajo de sus
respectivos PRGs (es decir, ninguno de los dos coeficientes de peligro (HQs) promedio excedieron 1). Ademas,
una caracterizacién del ecosistema de la laguna de SWMU 6 en diciembre de 2014 documento una diversa, y en
muchos casos muy abundante comunidad de peces e invertebrados que son tipicos de lagunas de manglares.
Mangles replantados y los que se han propagados y yerbas marinas estan exitosamente cubriendo los habitats
abiertos que se crearon por la accidon de remocidn de 2009, y la laguna esta proveyendo una fuente de alimento
para una variedad de aves, incluyendo muchas especies migratorias. Acciones de remediacién intrusivas
adicionales disturbarian significativamente el desarrollo sucesivo actual del ecosistema de esta laguna.

Basado en la ausencia de PCBs por encima de los PRG, un riesgo ecolégico aceptable para los organismos del
sedimento y la productividad bioldgica actual, y la maduracién continua exitosa del ecosistema de la laguna, no
se amerita se realice una accion de remediacién adicional.
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SECTION 1

Introduction

Solid Waste Management Unit (SWMU) 6 is the Former Mangrove Disposal Site, located on the Former Naval
Ammunition Support Detachment (NASD), Vieques, Puerto Rico (Figures 1 and 2). The site was used for the
disposal of general solid waste during the 1960s and 1970s from Department of the Navy (Navy) operations
within the former NASD.

The SWMU 6 Remedial Investigation (RI) was conducted in 2007 (CH2M HILL, 2007) and an interim removal
action was conducted in 2009 (Shaw, 2010). Waste debris and impacted soil were removed which resulted in the
environmental setting changing from a predominantly terrestrial habitat to a shallow, open water lagoon, which
in turn resulted in a change to the exposure pathways to human and ecological receptors. Based on potentially
unacceptable risks determined using post-removal confirmatory surface water and sediment data (February
2011) and biota data (January 2012), a Feasibility Study (FS) was completed to evaluate remedial alternatives to
address the sediment chemicals of concern (COCs) identified by the risk assessments: Aroclor-1254 (a
polychlorinated biphenyl [PCB]) for human consumption of fish/crabs), and cadmium, copper, lead, and zinc for
direct exposure to benthic organisms (CH2M HILL, 2013). As discussed in Section 5.4 of the FS (CH2M HILL,
2013), sediment preliminary remediation goals (PRGs) were developed for Aroclor-1254, lead, and zinc. Based
on discussions held at the May 2013 Technical Subcommittee meeting, the PCB-related COC was concurred to
be total PCBs (i.e., sum of aroclors) rather than just Aroclor-1254, and 1 milligrams per kilogram (mg/kg) was
concurred on as the corresponding PRG for protection of human health (CH2M HILL, 2014). For protection of
benthic organisms, Effects Range-Median (ER-M) values, which represent the 50th percentile of the ranked
effects data used to develop the Effects Range-Low (ER-L), were selected to identify sediment PRGs because of:
(1) the level of conservatism of the ER-L values, (2) the ecological remedial action objective (RAO) stated in
Section 5.2 of the FS, and (3) the past use of ER-M values as remediation criteria at other Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) sites. Because the ER-M values for cadmium
and copper were higher than their maximum detected concentrations in SWMU 6 lagoon sediment, no PRGs for
these two inorganics were necessary. Based on the PRGs developed for Aroclor-1254 (1 mg/kg), lead (218
mg/kg), and zinc (410 mg/kg), a contaminated sediment delineation study was subsequently implemented in
2014 to determine the horizontal and vertical extent of these sediment COC concentrations above PRGs. The
details of the sampling, including rationale and approach, are presented in the Contaminated Sediment
Delineation to Support Feasibility Study Alternative Evaluation Sampling and Analysis Plan (SAP) (CH2M HILL,
2014).

This Rl Addendum summarizes the analytical findings of the SWMU 6 Contaminated Sediment Delineation Study,
including delineation of the extent of COCs above PRGs, the potential ecological risk to sediment organisms
exposed to surface sediment COCs, and a characterization of the lagoon ecosystem that has developed since the
2009 removal action.

1.1 Objectives and Summary of Analytical Findings

The SWMU 6 Sediment Delineation Study objective was to determine the horizontal and vertical extent of COC
(total PCBs [sum of aroclors], lead, and zinc) concentrations in sediment above the PRGs. Originally, this was
intended to help refine the potential remediation area and volume assumed in the FS. To meet this objective,
sediment cores were collected from 32 locations in a grid-based pattern across the lagoon, with analytical
samples collected from each core at four depth intervals generally comprising 0 to 6 inches, 24 to 30 inches, 48
to 54 inches, and 72 to 78 inches below sediment surface. At two locations, sediment profile characteristics
warranted (per the SAP) collection of samples from depths other than the pre-determined intervals. Station
VWWO06-SD049 (Figures 3 and 4) had a unique layer of fat clay from 26 to 36 inches that was sampled (in place
of the 24 to 30 inch interval), and station VWWO06-SD054 (Figures 3 and 4) had an organic layer (54 to 60 inches)
comprising mostly woody material that was sampled (in place of the 48 to 54 inch interval). A total of 128

EN1120151000TPA 1-1



REMEDIAL INVESTIGATION REPORT - ADDENDUM, SOLID WASTE MANAGEMENT UNIT (SWMU) 6

samples (plus quality assurance/quality control [QA/QC] samples) were collected. Example sediment core
photos and boring logs are provided in Appendix A, and sample core station coordinates are provided in
Appendix B.

Analytical results statistics are summarized in Table 1 and detailed analytical results are provided in Appendix C.
The Data Validation Report and Data Quality Evaluation report are provided in Appendices D and E, respectively.

Total PCB concentrations in all samples were below the PRG of 1 mg/kg for protection of human health;
therefore, no remedial action is warranted for PCBs.

As discussed in the Ecological Risk Assessment (ERA) included in the FS Report (CH2M HILL, 2013), there is no
unacceptable ecological risk due to PCBs. The ERA determined that the mean sediment Aroclor-1254
concentration in the SWMU 6 lagoon was less than the equilibrium partitioning-based (EqP) sediment screening
value protective of directly exposed benthic organisms. In addition, mean concentrations of total PCBs detected
in blue crab (whole-body) and finfish (snook and mullet; whole-body but gutted) tissue samples collected for
evaluation of potential human exposures were entered into aquatic food web models. Upper trophic level
aquatic wildlife receptors evaluated for SWMU 6 included the spotted sandpiper (aquatic avian invertivore),
green heron (aquatic avian piscivore/invertivore), and fishing bat (aquatic mammalian piscivore) (see
Attachment D of the FS Report ERA [CH2M HILL, 2013]). These food web models included exposures to
contaminants measured in tissues and sediment, as appropriate; exposure to marine surface water was
excluded because it is unsuitable as a drinking water source. Hazard quotients based on No Observed Adverse
Effect Level (NOAEL) toxicity reference values (TRVs) were all less than one for aquatic wildlife food chain
exposures to PCBs. Therefore, PCBs are not COCs for ecological risk and therefore it was not necessary to
identify an ecological PRG for PCBs.

Overall, lead and zinc exceedances of sediment PRGs were confined to the surface of the sediment profile
throughout the sampling area. Lead and zinc exceeded their respective PRGs in only several samples, nearly all
of which were in the top six inches. For lead, 11 of the 12 PRG exceedances (out of 128 samples) occurred in
surface sediment samples (0-6 inches), with the remaining single exceedance occurring at a depth of 72-78
inches at location VWWO06-SD039 (Figure 3). This lone subsurface exceedance is likely the result of the bottom
of the sediment coring tube contacting surface sediment following core collection; the detected concentration
was 254 mg/kg which is comparable to the surface concentration of 289 mg/kg at this location, whereas lead
concentrations at intermediate depth intervals (24-30 and 48- 54 inches) ranged from 1.03 J to 1.48 ] mg/kg.
Therefore, this subsurface detection of lead above the PRG is not considered an indication of vertical lead
migration. For zinc, the 10 exceedances of the PRG all occurred in surface sediment (0-6 inches) samples
(Figure 4).

The potential original sources of lead and zinc at SWMU 6 were the debris piles which were removed during the
interim action; though lead and zinc remain present at the surface there is no additional source resupplying
contamination to the site. The sediment surficial zone throughout the lagoon is subject to ongoing bioturbation,
biological and geochemical processes, and sediment movement driven by daily tidal fluctuations, which the
deeper sediment is not subject to (at least to the same degree).

Horizontal delineation of metals across the site was achieved. Concentrations along the western and southern
boundaries of the investigation area do not exceed PRGs. Horizontal delineation to the north is complete
because the bank of the lagoon is immediately adjacent to the northern sample locations and because the
metals concentrations in samples collected just outside the only outlet from the lagoon were well below PRGs.
To the east, delineation is also complete due to the absence of PRG exceedances in sediment samples and
historical soil samples in this area, the latter of which are shown in Figures 3 and 4.

Based on discussions held at the October 2014 Environmental Restoration Program (ERP) Technical
Subcommittee meeting regarding preliminary SWMU 6 sediment delineation analytical results, it was agreed
that the lead and zinc data would be further evaluated for potential risk to benthic organisms to determine if
sediment remedial action is still warranted, considering that there is no longer a human health concern (based
on total PCBs being less than the PRG in all samples) and the adverse impact that a sediment removal action
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SECTION 1 — INTRODUCTION

would have on the well-established lagoon ecosystem at this site. As a result, the following subsections present:
(1) an ecological risk evaluation of lead and zinc in surface sediment, and (2) an assessment of current lagoon
ecosystem characteristics at SWMU 6.

1.2 Evaluation of Potential Risk to Benthic Organisms

Surface sediment concentrations for the ecological COCs (lead and zinc) were evaluated for ecological exposures
to benthic organisms. This evaluation consisted of a comparison of the ecologically-based sediment PRGs with
surface sediment data from both the 2014 sediment delineation investigation (32 samples) and the 2011 post-
removal supplemental confirmatory investigation (8 samples). The sediment PRGs (218 mg/kg for lead and 410
mg/kg for zinc) are based on ER-M values, which represent the 50th percentile of the ranked effects data used
to develop ER-L values (Long et. al., 1995). ER-M values were selected to identify sediment PRGs for the site
because: (1) the high level of conservatism of the ER-L, (2) the ecological RAO presented in the FS Report, and
(3) the past use of ER-M values as remediation criteria at other CERCLA sites. The sediment samples used are
listed in Table 2 and resulting PRG exceedances (for both surface and subsurface samples) are shown on

Figure 3 (lead exceedances) and Figure 4 (zinc exceedances). Figures 3 and 4 also show two offsite sediment
stations (SD001 and SD002) within the Kiani Lagoon complex, immediately outside the northern connection with
the SWMU 6 lagoon. These samples were not included in the risk evaluation, but demonstrate there has been
no offsite migration of lead or zinc contaminants; lead concentrations ranged from 6.7 J to 25.8 J mg/kg, and
zinc concentrations ranged from 39.6 J to 64.7 J mg/kg, all well below PRGs.

Aquatic food web exposures were not considered nor were they warranted because the ERA completed as part
of the FS (see Attachment D of the FS Report ERA [CH2M HILL, 2013]) did not identify unacceptable risks to lead
and zinc for this exposure pathway when site-specific tissue and media data were used. Note that tissue samples
(fish and crab) were collected in January 2012, three years after completion of the 2009 interim removal action.
Also note that the original post-removal confirmatory sediment samples were not collected concurrent with the
2012 biota sampling, but were collected earlier (February 2011), following the interim action. These 2011
sediment samples were included with the 2014 data and evaluated as part of this Rl Addendum. The 2014 lead
(731 mg/kg maximum and 212 mg/kg mean) and zinc (1,110 mg/kg maximum and 331 mg/kg mean) sediment
concentrations were similar to the 2011 lead (612 mg/kg maximum and 205 mg/kg mean) and zinc (849 mg/kg
maximum and 274 mg/kg mean) concentrations; therefore, tissue samples collected in 2012 are representative
of current sediment contaminant levels.

The summary comparison of surface sediment data to PRGs is contained in Table 3 and sample specific
exceedances of the PRGs are shown in Appendix F. Lead exceeded the PRG in 13 of 40 surface sediment samples
while zinc exceeded the PRG in 12 of 40 surface sediment samples; 10 of these samples exceeded PRGs for both
metal COCs (Appendix F). The mean hazard quotients (HQs) for lead (0.97) and zinc (0.81) were both less than 1,
and the 95% upper confidence limit (UCL) HQ is also less than 1 for zinc and only slightly above 1 for lead

(Table 3). Central tendency statistics are applicable to evaluations of benthic invertebrate communities because
they are evaluated on a community, not individual organism, level. This is particularly relevant for SWMU 6 since
the lagoon is relatively small and isolated. Only 25 percent of the surface sediment samples exceeded the PRG
for both metals and relatively few of these exceedances were of a magnitude of 1.5 or greater. As shown in
Figure 5, the estimated area of PRG exceedances is approximately 0.07 acre, which represents about 11 percent
of the estimated total area of sediment habitat within the 0.66-acre SWMU 6 area. Further, the results of the
biological survey (Section 2) were also integral to the conclusions. While post-removal, site-specific data on
metal bioavailability in sediments are not available, the results of the biological survey suggest that a relatively
healthy aquatic community has become established on this formerly terrestrial site in the few years that have
passed since the removal action created the lagoon.
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REMEDIAL INVESTIGATION REPORT - ADDENDUM, SOLID WASTE MANAGEMENT UNIT (SWMU) 6

Mean HQs for lead and zinc in lagoon surface sediment are less than 1, an important indicator of no
unacceptable risk to the benthic community and that no further remedial action is warranted. As discussed in
Section 2, recent ecological surveys of the SWMU 6 lagoon have documented a healthy, maturing habitat
supporting a wide variety of aquatic and semi-aquatic plant and animal species, which additionally supports no
further action.

1-4 EN1120151000TPA



SECTION 2

SWMU 6 Lagoon Ecosystem Evaluation

To provide an additional measure of ecological health and another piece of information to help determine
whether additional remedial action at SWMU 6 is warranted, a qualitative ecological survey was conducted in
December 2014 to document the current ecological characteristics of the SWMU 6 lagoon. Information was
gathered on the presence of aquatic organisms, including fish, macroinvertebrates, aquatic and wetland plants,
wildlife, and general physical characteristics. In addition, biological observations from historical site visits are
incorporated into the ecosystem characterization that is summarized below.

The site was originally (pre-interim removal action) an estuarine, intertidal, forested wetland dominated by
black mangrove (Avicennia germinans), but the 2009 interim removal action altered the site to a shallow marine
lagoon environment. Figure 2 shows aerial photographs of SWMU 6 pre- and post-removal action. Since 2009
there have been no significant alterations to lagoon conditions, other than the installation of a chain-link fence
along the southern perimeter to discourage public access while the post-removal site evaluation was ongoing.

The SWMU 6 lagoon is hydrologically connected to the Kiani Lagoon complex (immediately north and west of
SWMU 6) via a narrow, shallow opening at its northern end that allows daily tidal exchanges, as well as a
sheetflow type connection along the northeastern shoreline where at extreme high tides there is inflow of
seawater through the adjoining black mangrove forest which then outflows at the northern connection. Most of
the lagoon is shallow, averaging about one to two feet deep depending on tidal cycle with a localized central
area that is only about three feet deep. Sediment throughout the lagoon comprises about three inches of very
loose black silt, typically underlain by about one foot of either black silty sand or sandy clay.

Immediately following the 2009 removal action, several red mangrove (Rhizophora mangle) propagules were
planted in a shallow restoration area along the eastern shoreline. The mangrove propagules were obtained
locally by United States Fish and Wildlife Service (USFWS) staff and planted at their direction. Since this planting
approximately five years ago, these mangroves have grown significantly, have matured, and are producing new
propagules. Photos 1 through 6 in Appendix G show several before and after comparisons indicating the
successful restoration of mangroves, and Figures 3 and 4 illustrate the approximate area of mangrove cover
resulting from plantings and/or natural recruitment. Natural recruitment of four species of mangroves has been
ongoing along the entire lagoon shoreline as evidenced by the new occurrence of young mangroves in the
eastern restoration area, and multiple young and well-grown specimens in areas well beyond the restoration
area. For example, as shown in Photos 7 and 8 (Appendix G), an area along the southwestern shoreline that was
originally bare soil now has naturally recruited red mangroves, black mangroves, and white mangroves
(Laguncularia racemosa). Button mangrove (Conocarpus erectus) plants have also become established in other
shoreline locations.

Submerged aquatic plants and algae occur in the lagoon. A large (three by four foot), naturally established patch
of turtle grass (Thalassia testudinum) was found within the lagoon near the northern outlet (Photo 9,

Appendix G; Figures 3 and 4). Turtle grass has been seen in nearby shallow areas of the Kiani Lagoon complex,
so its observation within the SWMU 6 lagoon indicates it is now becoming established in the developing lagoon
habitat. Turtle grass prefers mud substrates in relatively sheltered locations with low turbidity, and it provides
good shelter for fish and invertebrates, supports a variety of epiphytes such as algae, diatoms, and bacterial
films on the leaf blades, stabilizes the bottom with its roots and rhizomes, and helps maintain water clarity by
trapping fine sediments and particles with its leaves. In this same locality, several rhizomes of feather algae
(Caulerpa sertularioides) were growing on the sediment (Photo 10, Appendix G) and, like turtle grass with which
it commonly associates, is a species seen elsewhere in the Kiani Lagoon complex and is a new recruit in the
SWMU 6 lagoon. Throughout the lagoon were colonies of green horsetails (Batophora oerstedi), a common
algae found attached to various hard substrates such as shells and rocks.

Fish were found to be abundant throughout the SWMU 6 lagoon, and were those typically expected in a shallow
mangrove lagoon habitat. Some of the fish captured are shown in Photos 11 through 16 (Appendix G). The most
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abundant fish were mojarra, including bigeye mojarra (Eucinostomus havana) and flagfin mojarra (Eucinostomus
melanopterus), and white mullet (Mugil curema). Mojarra are commonly found foraging closely over sand or
mud bottoms, and feed on variety of small fish, benthic crustaceans, polychaetes, and detritus. Several hundred
were estimated during the recent survey, and were commonly chased by predatory fish. Juvenile white mullet,
which were observed in schools totaling about 100 fish, typically occur in muddy bottoms of lagoons and feed
on microscopic or filamentous algae and small juveniles of planktonic organisms. Additional species observed
included checkered puffer (Sphoeroides testudineus), crested goby (Lophogobius cyprinoides), banded blenny
(Paraclinus fasciatus), bay whiff (Citharichthys spilopterus), needlefish (Strongylura sp.), juvenile barracuda
(Sphyraena barracuda), juvenile mangrove snapper (Lutjanus griseus), juvenile snook (Centropomus
undecimalis), and a juvenile speckled worm eel (Myrophis punctatus). Overall there is a good representation of
predatory, bottom foraging, adult, and juvenile fish in the SWMU 6 lagoon system.

Macroinvertebrates (those large enough to be field identified) in surface sediment were primarily surveyed
using up to 20 sweeps of a coarse (% inch) mesh dip net at five general locations within the lagoon (Figures 3
and 4). In other cases, invertebrates observed moving through the water column or along the shoreline were
documented. Some of the macroinvertebrates identified are shown in Photos 17 through 26 (Appendix G). The
diversity of macroinvertebrates at the dip net stations ranged from three to eight taxa, which is likely the result
of the loose, silty sediment throughout the lagoon. The predominant invertebrate collected was a snail, virgin
nerite (Neritina virginea), which occurred at all stations at about seven to 14 snails per square meter. Other
invertebrates collected in lower numbers included wedge clams (Tellina sp.), purplish tagelus (Tagelus divisus) -
a mussel species, blue crab (Callinectes sapidus), brown shrimp (Farfantepenaeus aztecus), amphipod species
(found in seagrass and algal mats), and Caribbean mud fiddler crab (Uca rapax) - abundant around entire lagoon
perimeter on exposed mud and sand flats. Another invertebrate extremely abundant throughout the lagoon,
typically during all seasons, is the upside-down jellyfish (Cassiopea xamachana) (Photos 27 and 28, Appendix G).
This species is common to shallow mangrove swamps where it spends its life resting on the sediment with its
bell down and tentacles raised up in the water column, exposing symbiotic zooxanthellae in its tissues to
sunlight.

The SWMU 6 lagoon supports a wide variety of bird species, some of which are shown in Photos 29 through 32
(Appendix G). Species observed include greater yellowlegs (Tringa melanoleuca), lesser yellowlegs (Tringa
flavipes), black-necked stilt (Himantopus mexicanus), spotted sandpiper (Actitis macularius), black bellied plover
(Pluvialis squatarola), semi-palmated plover (Charadrius semipalmatus), Wilson’s plover (Charadrius wilsonia),
least sandpiper (Calidris minutilla), belted kingfisher (Megaceryle alcyon), northern waterthrush (Parkesia
noveboracensis), green heron (Butorides virescens), little blue heron (Egretta caerulea), great egret (Ardea alba),
great blue heron (Ardea Herodias), and clapper rail (Rallus longirostris). All of these species were observed
directly foraging for fish or invertebrates in the lagoon.

The primary observation is that the SWMU 6 lagoon is providing significant, healthy habitat for a wide variety of
aquatic and semi-aquatic species. Native vegetation, including four species of mangroves and turtle grass, are
naturally filling in the open shoreline and aquatic habitat. The growth of these plants is continuing to build a
foundation for the complex marine food chain and detrital food cycle provided by mangrove swamps. Co-
occurring lead and zinc concentrations do not indicate adverse impacts to plants (mangroves, seagrass,
macroalgae) or qualitatively sampled macroinvertebrates. Based on field observations to date, the SWMU 6
lagoon is serving as a nursery for juvenile fish, and the diverse fish and invertebrate communities are providing
forage for piscivorous and invertivorous bird species, many of which are migratory species such as the
shorebirds and northern waterthrush. The healthy, maturing ecosystem characteristics of the SWMU 6 lagoon,
together with results of the ecological risk screening showing no unacceptable risk to the benthic community
(Section 1.2), demonstrates no additional remedial action is warranted.
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SECTION 3

Conclusions and Recommendations

The SWMU 6 Sediment Delineation Investigation, which included the analysis of COCs (total PCBs, lead, and zinc)
in 128 surface and subsurface lagoon sediment samples (plus quality assurance (QA)/quality control (QC)
samples), showed that total PCBs were below the PRG in all samples. Zinc and lead exceeded PRGs in a low
number of samples representing a small portion of the lagoon (approximately 0.07 acre); however, mean
concentrations, which are more applicable to evaluating communities of benthic organisms, were below
respective PRGs (i.e., neither of the two mean HQs exceeded 1). In addition, a characterization of the SWMU 6
lagoon ecosystem in December 2014 documented a diverse, and in many cases very abundant, community of
fish and invertebrates that are typical of mangrove lagoons. Planted and naturally recruited mangroves and
seagrass are successfully filling in open habitats created by the 2009 removal action, and the lagoon is providing
forage for a variety of birds including many migratory species. Additional intrusive site remedial actions would
significantly disrupt the ongoing successional development of this lagoon ecosystem.

Based on the absence of PCBs above the PRG, acceptable ecological risk to sediment organisms, and the current
biological productivity and continuing successful maturation of the lagoon ecosystem, no further remedial
action is warranted.
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Table 1
Summary of Analytical Results - SWMU 6 Sediment Delineation
Former Naval Ammunition Support Detachment, Vieques, Puerto Rico

Minimum Maximum Frequency of
Frequency of Concentration Concentration PRG
Chemical Detection Detected Detected PRG  Exceedance
PCBs (MG/KG)
Total PCBs 22 | 128 0.0161 0.406 1.0 0 / 128
Inorganics (MG/KG)
Lead 127 | 128 0.84 731 218 12 / 128
Zinc 118 / 128 2.98 1,110 410 10 / 128
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Table 2

SWMU 6 Surface Sediment Samples Used in the Ecological Evaluation
Former Naval Ammunition Support Detachment, Vieques, Puerto Rico

Location Sample ID Sample Depth (in) | Sample Date
VWWO06-SD003 VWWO06-SD003-0211 0-6 2/4/2011
VWWO06-SD004 VWW06-SD004-0211 0-6 21412011
VWWO06-SD005 VWWO06-SD005-0211 0-6 21412011
VWWO06-SD006 VWWO06-SD006-0211 0-6 21412011
VWWO06-SD006 VWWO06-SD006P-0211 0-6 21412011
VWWO06-SD007 VWW06-SD007-0211 0-6 21412011
VWWO06-SD008 VWWO06-SD008-0211 0-6 21412011
VWWO06-SD009 VWWO06-SD009-0211 0-6 21412011
VWWO06-SD010 VWW06-SD010-0211 0-6 2/4/2011
VWWO06-SD024 VWWO06-SD024-0006 0-6 8/5/2014
VWWO06-SD024 VWW06-SD024P-0006 0-6 8/5/2014
VWWO06-SD025 VWWO06-SD025-0006 0-6 8/5/2014
VWWO06-SD026 VWWO06-SD026-0006 0-6 8/5/2014
VWWO06-SD027 VWWO06-SD027-0006 0-6 8/5/2014
VWWO06-SD028 VWWO06-SD028-0006 0-6 8/5/2014
VWWO06-SD029 VWWO06-SD029-0006 0-6 8/4/2014
VWWO06-SD030 VWWO06-SD030-0006 0-6 8/4/2014
VWWO06-SD031 VWWO06-SD031-0006 0-6 8/4/2014
VWWO06-SD032 VWWO06-SD032-0006 0-6 8/4/2014
VWWO06-SD033 VWWO06-SD033-0006 0-6 8/5/2014
VWWO06-SD034 VWWO06-SD034-0006 0-6 8/1/2014
VWWO06-SD035 VWWO06-SD035-0006 0-6 8/1/2014
VWWO06-SD035 VWW06-SD035P-0006 0-6 8/1/2014
VWWO06-SD036 VWWO06-SD036-0006 0-6 8/1/2014
VWWO06-SD037 VWWO06-SD037-0006 0-6 7/31/2014
VWWO06-SD038 VWWO06-SD038-0006 0-6 7/31/2014
VWWO06-SD039 VWWO06-SD039-0006 0-6 7/31/2014
VWWO06-SD040 VWWO06-SD040-0006 0-6 7/30/2014
VWWO06-SD041 VWWO06-SD041-0006 0-6 7/30/2014
VWWO06-SD042 VWWO06-SD042-0006 0-6 7/30/2014
VWWO06-SD043 VWWO06-SD043-0006 0-6 7/30/2014
VWWO06-SD044 VWWO06-SD044-0006 0-6 7/31/2014
VWWO06-SD045 VWWO06-SD045-0006 0-6 7/31/2014
VWWO06-SD046 VWWO06-SD046-0006 0-6 7/29/2014
VWWO06-SD047 VWWO06-SD047-0006 0-6 7/29/2014
VWWO06-SD048 VWWO06-SD048-0006 0-6 7/29/2014
VWWO06-SD049 VWWO06-SD049-0006 0-6 7/29/2014
VWWO06-SD050 VWWO06-SD050-0006 0-6 7/29/2014
VWWO06-SD050 VWW06-SD050P-0006 0-6 7/29/2014
VWWO06-SD051 VWWO06-SD051-0006 0-6 7/28/2014
VWWO06-SD052 VWWO06-SD052-0006 0-6 7/28/2014
VWWO06-SD053 VWWO06-SD053-0006 0-6 7/28/2014
VWWO06-SD054 VWWO06-SD054-0006 0-6 7/28/2014
VWWO06-SD055 VWWO06-SD055-0006 0-6 7/30/2014

Shaded samples indicate field duplicates
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Table 3

Ecological Screening Statistics - SWMU 6 Surface Sediment - Post-Removal Conditions
Former Naval Ammunition Support Detachment, Vieques, Puerto Rico

Range of |Frequency | Minimum Maximum Sample ID of Standard Maximum| 95% UCL [ Mean
Non-Detect of Concentration | Concentration | Maximum Detected | Arithmetic | Deviation | 95% |Frequency of| Hazard | Hazard | Hazard
Chemical Values | Detection Detected Detected Concentration Mean of Mean | UCL PRG JExceedance'| Quotient | Quotient | Quotient
Inorganics (MG/KG)
Lead - - - 40 / 40 1.88 731 VWW06-SD045-0006 212 156 271 218 13 1 40 3.35 1.24 0.97
Zinc - - - 40 / 40 10.7 1,110 VWW06-SD045-0006 331 233 394 410 12 | 40 2.71 0.96 0.81

1 - Count of detected samples exceeding or equaling PRG

Page 1 of 1



Figures




LOCATION

NOT TO SCALE

MAP

BREAKWATER & CAUSEWAY

(S

ARENAS
LAGOO!

CATODE
. CATD
N DEAFUERA TR
N
CARIBBEAN SEA PUNTAVACA

PUERTO MULAS Scale in Feet
LIGHTHOUSE

3000'

0 1500 4500' 6000'

S—) 2 Jm——

7500'

|
I
|

¢

MOSQUITO PIER

VIEQUES PASSAGE

SWMU 6

z
= MAIN OPERATIONAL AREA

(INCLUDES SWMU 10, SWMU 14,
SWMU 15, AOC B, AOC C,AOCE,

AOC F, AOC K) MUNICIPALITY OF VIEQUES

SWMU 7

MUNICIPALITY OF VIEQUES

MUNICIPALITY OF VIEQUES

Area of Restricted N
Land Use N

LEGEND

PROPERTY LINE
EASEMENT LINE

APPROXIMATE EDGE OF WATER

UNITED STATES GOVERNMENT\ |
DEPARTMENT OF THE INTERIOR

PUERTO RICO CONSERVATION TRUST 333333333303

700000

AREA OF RESTRICTED LAND USE
AT SWMUs AND AOCs
SOURCE:

VIEQUES NASD SURVEY LAND TRANSFER & DISPOSAL OVERALL LOCATION SURVEY
PREPARED BY GLENN & SADLER AND LUIS BERRIOS MONTES & ASSOCIATES

Figure 1
SWMU 6 Site Location Map
SWMU 6 Remedial Investigation Report — Addendum

ES030810212057TPA Figure_1_SWMU_SiteLocMap_v1 08/12/2015 bp

Vieques, Puerto Rico
chawm-

M



2007 Aerial Imagery

2010 Aerial Imagery

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and
the GIS User Community

SWMU 6 F ] Figure 2

Aerial Photographs of SWMU 6
SWMU 6 Remedial Investigation Report — Addendum

N , ,
ECA Vieques, Puerto Rico
Municipality W%E
of Vieques
S
Esperanza Caribbean Sea 0 30 60
e




01 | |
SD026 SD027 SD002 SD003 SD028 SD032 | SD033 SD037 | SD039 SD007
0-6| 363 0-6| 455 0-6] 25.8] 06| 442 0-6| 357 06| 273 06| 307 o-6| 1919 0-6| 2893 06| 11.8 5003
2430 22.73 24-30| 3.49) SD001 2430 411 24-30 1.200) 24-30| 1.91J 2430 1.650] 24-30| 1.08J ool 188
24-30 (dup)| 14.83 48-54| 1.82J O-6| 6_7J| 02 24-30 (dup)|  4.15 48-54 1.193| 48-54] 1.42) 48-54 1.723| 48-54| 1.48] SDOO|8 24-30] 0.983]
0-6| 6.8 '
p— 48-54|  1.42) 72-78|  2.07J ag54] 1.680| | 48-54 (dup)| 1.184] 72-78|  1.273 72-78]  1.424) 72-78| 254 weoal 1329
P 7278] 1.6 7278|1523 72-78] 1.34)] 7278 (dup)|  1.680] 7278l 141
24-30|  10.9 I l
SD045
48-54] 1.29J i -
72-78|  1.13J SD025 .
0-6| 300 24-30| 1.23)
24-30f 1.95J » 48-54] 1.08J
48-54|  1.42) ) 72-78]  1.5]
72-78|  1.043 \ SD006
0-6
58 07 SD044 0-6 (dup)
SD004 03 ) 0-6| 182
SD030 06| 185 2430  1.4)
0-6| 164J 7 48-54] 1.32]
24-30| 1.25) 27 331 e 278l 1ea
48-54]  1.043 ® }26 O
48-54 (dup)|  1.26J SD024 32'e 08 SD055
7278 1.48) 06| 160 UJ 31 399 0-6] 96.6
0-6 (dup)| 194 i 25 38 . 06 2430 2,93
2430 1.87J = 30 24-30 (dup)|  1.813 _—
48-54] 1.25] 24 48-54| 1.55J
72-78|  1.673 72-78]  1.71J _A‘
SD029 37 44
45
06| 161 2 04 55 SD043
2430 1453 36 43 50 B - o-6| 4200
y ® 5 - 24-30| 1.28)
e SD035 3= S 09 48-54] 153]
72-78| 0.862J ol ie 79 . -
- . 42 72-78 1.61J
0-6 (du 118J
(dup) L 34 48 L
2430 1.46 P SD050
48-54]  1.29] H
41 47 54 0-6| 2903
72-78|  1.55 40 0-6 (dup)| 2137
| \ 53 05 # 24-30|  1.46J
SD034 1 46 10 ® 48-54]  0.84]
06| 1043 : 52 7278 1.2)
|
2430|457 -
" 4 SD009 |
48-54] 2.32U 3
51 o-6| 6120
72-78]  1.389 a
I - B SD049
SD036 SD040 SD041 SD042 SD046 SD051 SD047 SD052 SDO053 SD054 SD048 PV I
0-6| 167J 0-6| 796 06| 111 0-6| 1313 06| 145 0-6| 746 0-6| 833 06| 734 0-6| 240 0-6| 1423+ 06| 183J 036 Laa
24-30|  1.62J 2430  1.23 24-30| 1.14J 24-30| 1.35J 24-30| 1.16J 24-30| 0.924J 24-30|  1.02 24-30|  1.09J 24-30| 1.01J 2430 1.373| 24-30|  1.2J 2554 o é yo
48-54]  1.49] 48-54|  1.5] 48-54| 1.35] 24-30 (dup)| 1.37J 48-54| 0.972J 48-54]  1.01J 48-54]  1.26J 48-54|  1.47) 48-54| 1.08] 54-60]  1.350] 48-54| 1113 278 : T
72-78]  1.51J 72-78|  1.763 72-78|  1.19) 48-54] 1.31)] | 4854 (dup)| 0.891J 72-78]  1.36J 72-78]  1.123 72-78|  1.41) 72-78|  1.23] 72-78]  1.440] | 48-54 (Gup)| 1.040 .
72-78| 197 72-78| 1183 | | 72-78 (dup)|  1.279] 72-78|  1.2)
= SD010 SD005
0-6| 1345 06| 1573 I
- ==
Sediment Sample August 2014 Turtle Grass (Thalassia testudinum) patch, and feather algae Figure 3
o (Caulerpa sertularioides) patch, naturally recruited. Sediment Lead Sample Results
Does not exceed PRG - P ; PR sequnda SWMU 6 Remedial Investigation Report — Addendum
1 aQualitative macroinvertebrate survey conducted in this area N A X
Exceeds PRG : . . Vieques, Puerto Rico
. [ 1Area of mangrove cover resulting from plantings and/or natural recruitment. M W £
Sediment Sample February 2011 SRS %
. . S
A\ Sediment does not exceed PRG coc |PRG(mg\kg) | | Yellow highlighted values exceed the _ . g "
A\ Sediment Exceeds PRG L oad 18 Preliminary Remedial Goal (PRG) Caribbean Sea —
. Feet
<>SOI| does not exceed PRG chm-




01 | |
SD026 SD027 SD002 SD003 SD028 SD032 SD033 SD037 SD039 | SD007
06| 892 06| 439 06| 64.7 06| 440 06| 409 06| 383J 0-6| 545 0-6| 264 06| 4783] 06| 25.43
2430 47.73 2430 5.64J SD001 24-30] 7.89J 24-30| 5.16J 24-30| 6.743 2430 6.08J 2430 6.67U
24-30 (dup)| 1043 4854 136 0_6| 296 J|| 02 24-30 (dup)| 8.133 4854 1093 4854 10.6J 4854| 10.43 48-54| 8.793| SD008 SD038
4854 3.33) 72-78| 8.51J 4854 4.42)| | 48-54 (dup)| 9.99J 7278 9.36J 72-78| 8.85J 72-78] 201 o6 11 06l 10.7
L
06| 4463 I 4854 5.86J
2430| 815 SDo4s 7278 12.8)
4854] 12.8 SD025 0-6| 1110 I I
72-78]  8.53J B | 0 24-30|  2.98J
24-30] 7.81J -~ 4854 5.33)
4854 6.13) \ 72-78]  10.8J SD006
72-78| 8.73J \ 06| 206J
0-6 (dup)| 1623
07, SD044
SD004 5 28 06 283 “I
SD030 06 185 24-30| 5.79J I
06| 2313 ] 4854 5.14J |
24-30] 7.58U 27 33 o 72-78] 9.24J M|
y ® 126 o
4854 8.3]
32 08 SDO55
48-54 (dup)| 9.63J SD024 | 0-6 234
72-78|  9.99J 0-6] 200 (J 31 39/e R ?:0 i
06 (dup)| 226 i 25 o 38 v 06 : :
24-30[ 8.42U - 30 24-30 (dup)| 4.04J i
4854 851 24 48-54| 5.34)
72-78] 100 278 115 _A‘
SD029 37 m
06 178 04 45 55 SD043
24-30| 7.8U 29 36 3 50 . _ 0-6] 5483
—
4854 9.84J 35 =~ ® ’ 2430 3.73J
72-78| 7.07J SDo%s o 09 48-54] 7.01U
0-6| 274 e 24 42 49 72-78|  7.83J
0-6 (dup)| 462 L \ i
48 SD050
24-30] 5.079| P
ag-54] 7.5 41 A7 54 06| 535
0-6 (dup) 422
7278 7.94)] 40
53 # 2430 5.13)
. I B 10 o
SD034 16 4854 4223
o6l 175 52 72-78] 1173
2430 17.3 1) - SD00S
4854 9.49) 0 - ’ 0_6| i JI
72-78] 12,9 ol
| LS I )
SD036 SD040 SD041 SD042 SD046 SD051 SD047 SD052 SD053 SD054 SD048 SD049
06| 188J 06| 112 0-6| 126 06| 187J 0-6| 335 06| 113 06| 125 0-6| 283 0-6| 377 0-6| 2473+ 0-6| 318J 06 294
2430] 6.5U 2430 5.743 24-30| 4.213 24-30] 5.16J 2430| 551 24-30| 5.65J 2430 4.67J 2430 5.31J 24-30| 5.76J 2430 4.69J 2430 7.15U 26-36] 9.250
4854 9.21) 4854 5.8J 4854 673 | 24-30 (dup)| 5.033 48-54| 3.42) 4854| 3.98) 48-54| 6.66U 48-54| 7.28U 4854 5.91) 54-60| 9.56J 4854 6.16J 48-54) 4.04)
72-78] 9.18J 72-78| 11.5) 72-78] 1173 4854 4.54)|| 4854 (dup)| 3.27J 72:78|  7.22) 72-78| 6.34) 72-78| 11.6J 72-78| 7.843 72-78|  8.9)f| 4854 (dup)| 4.483 7278 123
7278 14.43 72-78| 6.61J 72-78 (dup)| 1133 72-78| 9.443
i 3 SD010 SD005
0-6| 1647 0-6| 2379
- |
Sediment Sample August 2014 Turtle Grass (Thalassia testudinum) patch, and feather algae . . Figure 4
(o) d (Caulerpa sertularioides) patch, naturally recruited. o] Sediment Zinc Sample Results
Does not exceed PRG b =ttt . . sequnda SWMU 6 Remedial Investigation Report — Addendum
= Qualitative macroinvertebrate survey conducted in this area N . .
Exceeds PRG ; ; ; Vieques, Puerto Rico
[1Area of mangrove cover resulting from plantings and/or natural recruitment. i W g} £
Sediment Sample February 2011 G !
ASediment does not exceed PRG N
A sedi COC |PRG(mg\kg) Yellow highlighted values exceed the Caribbean Sea 0 15 30
Sediment Exceeds PRG p— 110 Preliminary Remedial Goal (PRG) —
<>Soi| does not exceed PRG m-
-




02
A
07
03 08 A
A
27
33 08
26
32 o
25 39
24 3} 06
38 A
30
37 45 55
29
04 44
A
36 43 09 50
35
42 A 49
34
41 48
54
40 o
53
46 A%
10
A 52
51
Approximate Area of Sediment Lead and Zinc PRG Exceedances Figure 5
ExceedPRGZincLead Approximate Area of Sediment Lead and Zinc Concentrations Above PRGs
Does not exceed PRG Lead or Zinc SWMU 6 Remedial Investigation Report — Addendum
_ ECA N Vieques, Puerto Rico
Exceeds PRG Lead or Zinc Municipalty W+E
o) leques
Sediment Sample February 2011 s
A\ Sediment does not exceed PRG Lead or Zinc Esperanza Caribbean Sea 0 15 30
A\ Sediment Exceeds PRG Lead or Zinc 5 Feet

<>Soi| does not exceed PRG Lead or Zinc




Appendix A
Sampling Photographs and
Sediment Sample Boring Logs




FIGURE A-1
Drillers from Parratt-Wolff, Inc. using slide hammer to drive core barrel into sediment.

FIGURE A-2
Drillers from Parratt-Wolff, Inc. using wrenches to pull up core barrel with sediment sample.



FIGURE A-3
Acetate liners cut open showing sediment sample cores.



































































































Appendix B
Sample Location Coordinate Information




APPENDIX B

Sample Location Coordinate Information

Site Station Coordinates
VWWO06-SD024 20Q 228925.13E 2005094.27N
VWWO06-SD025 20Q 228930.33E 2005097.25N
VWWO06-SD026 20Q 228935.52E 2005100.27N
VWWO06-SD027 20Q 228940.95E 2005103.37N
VWWO06-SD028 20Q 228946.10E 2005106.17N
VWWO06-SD029 20Q 228928.30E 2005089.25N
VWWO06-SD030 20Q 228933.54E 2005092.47N
VWWO06-SD031 20Q 228939.01E 2005095.69N
VWWO06-SD032 20Q 228944.42E 2005098.88N
VWWO06-SD033 20Q 228949.87E 2005101.72N
VWWO06-SD034 20Q 228925.88E 2005080.67N
VWWO06-SD035 20Q 228931.09E 2005083.62N
VWWO06-SD036 20Q 228936.61E 2005087.00N
VWWO06-SD037 20Q 228941.68E 2005090.27N
VWWO06-SD038 20Q 228947.12E 2005093.74N

SWMU 6 - Lagoon VWWO06-SD039 20Q 228952.39E 2005096.84N
Sampling Stations VWWO06-SD040 20Q 228929.34E 2005075.12N
VWWO06-SD041 20Q 228934.58E 2005078.35N
VWWO06-SD042 20Q 228939.74E 2005081.54N
VWWO06-SD043 20Q 228945.09E 2005085.08N
VWWO06-SD044 20Q 228950.56E 2005088.01N
VWWO06-SD045 20Q 228955.77E 2005091.11N
VWWO06-SD046 20Q 228938.04E 2005073.46N
VWWO06-SD047 20Q 228943.07E 2005076.34N
VWWO06-SD048 20Q 228948.30E 2005079.38N
VWWO06-SD049 20Q 228953.70E 2005082.88N
VWWO06-SD050 20Q 228959.14E 2005085.71N
VWWO06-SD051 20Q 228940.92E 2005067.46N
VWWO06-SD052 20Q 228946.05E 2005070.95N
VWWO06-SD053 20Q 228951.35E 2005074.43N
VWWO06-SD054 20Q 228956.70E 2005077.46N

VWWO06-SD055

20Q 228968.85E

2005090.37N

B-1



Appendix C
Analytical Data Summary




Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD024 VWWO06-SD025
Sample ID VWWO06-SD024-0006 | VWWO06-SD024P-0006 | VWWO06-SD024-2430 | VWWO06-SD024-4854 | VWWO06-SD024-7278 | VWWO06-SD025-0006 | VWWO06-SD025-2430 | VWWO06-SD025-4854 | VWWO06-SD025-7278
Sample Date 08/05/14 08/05/14 08/05/14 08/05/14 08/05/14 08/05/14 08/05/14 08/05/14 08/05/14
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor, total (calculated by laboratory) 19.8 UJ 19.2 UJ 21.5 UJ 156 U 16 UJ 13.8 UJ 21.1 U 189 U 146 U
Aroclor-1016 14.8 UJ 14.4 UJ 16.1 UJ 11.7 U 12 UJ 10.4 UJ 158 U 142 U 11U
Aroclor-1221 14.8 UJ 14.4 UJ 16.1 UJ 11.7 U 12 UJ 10.4 UJ 158 U 142 U 11U
Aroclor-1232 14.8 UJ 14.4 UJ 16.1 UJ 11.7 U 12 UJ 10.4 UJ 158 U 142 U 11U
Aroclor-1242 14.8 UJ 14.4 UJ 16.1 UJ 11.7 U 12 UJ 10.4 UJ 158 U 142 U 11U
Aroclor-1248 14.8 UJ 14.4 UJ 16.1 UJ 11.7 U 12 UJ 10.4 UJ 15.8 U 142 U 11U
Aroclor-1254 14.8 UJ 14.4 UJ 16.1 UJ 11.7 U 12 UJ 10.4 UJ 158 U 142 U 11U
Aroclor-1260 14.8 UJ 14.4 UJ 16.1 UJ 11.7 U 12 UJ 10.4 UJ 15.8 U 142 U 11U
Aroclor-1262 14.8 UJ 14.4 UJ 16.1 UJ 11.7 U 12 UJ 10.4 UJ 158 U 142 U 11 U
Aroclor-1268 14.8 UJ 14.4 UJ 16.1 UJ 11.7 U 12 UJ 10.4 UJ 158 U 142 U 11U
Total Aroclors (calculated per SAP) 222 21.6 24.2 17.6 18.0 15.6 23.7 21.3 16.5
Total Metals (MG/KG)
Lead 160 194 1.87 J 1253 1.67 J 300 1.95J 1423 1.04 J
200 226 8.42 U 8.51 ] 10 J 509 7.81 U 6.13 J 8.73 J

\\TAMPA\Pro\USNAVFACENGCOM\433193CTO0013\SWMU 6 Rl Addendum\DRAFT\Appendix_C Analyt

Notes:

| Shading indicates detections

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

precise

J- - Analyte present, value may be biased low, actual value

may be higher

J+ - Analyte present, value may be biased high, actual value

may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

cal Data Summary\[VW_SWMUG6_SD_2014_raw_tbl_loaded_jd_jm.JWS.xlIsx], Dean, Juliana/VBO,

01/08/2015
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Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD026 VWWO06-SD027
Sample ID VWWO06-SD026-0006 | VWWO06-SD026-2430 VWWO06-SD026P-2430 | VWWO06-SD026-4854 | VWWO06-SD026-7278 | VWWO06-SD027-0006 | VWWO06-SD027-2430 | VWWO06-SD027-4854 | VWWO06-SD027-7278
Sample Date 08/05/14 08/05/14 08/05/14 08/05/14 08/05/14 08/05/14 08/05/14 08/05/14 08/05/14
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor, total (calculated by laboratory) 14.8 U 21.7 U 211U 17.7 UJ 18 U 16.9 UJ 28.7 U 176 U 156 U
[Aroclor-1016 11.1 U 16.3 U 159 U 13.3 UJ 135U 12.6 UJ 215U 13.2 U 11.7 U
Aroclor-1221 111U 16.3 U 159 U 13.3 UJ 135U 12.6 UJ 215U 13.2 U 11.7 U
[Aroclor-1232 11.1 U 16.3 U 159 U 13.3 UJ 135U 12.6 UJ 215U 13.2 U 11.7 U
Aroclor-1242 111U 16.3 U 159 U 13.3 UJ 135U 12.6 UJ 215U 13.2 U 11.7 U
[Aroclor-1248 11.1 U 16.3 U 159 U 13.3 UJ 135U 12.6 UJ 215U 13.2 U 11.7 U
Aroclor-1254 213 U 16.3 U 159 U 13.3 UJ 135U 88.1 UJ 215U 13.2 U 11.7 U
Aroclor-1260 11.1 U 16.3 U 159 U 13.3 UJ 135U 12.6 UJ 215U 13.2 U 11.7 U
Aroclor-1262 111 U 16.3 U 159 U 13.3 UJ 135U 12.6 UJ 215U 13.2 U 11.7 U
[Aroclor-1268 11.1 U 16.3 U 159 U 13.3 UJ 135U 12.6 UJ 215U 132 U 11.7 U
Total Aroclors (calculated per SAP) 21.8 245 23.9 20.0 20.3 56.7 32.3 19.8 17.6
Total Metals (MG/KG)
Lead 363 22710 14.8 J 1423 161J 455 3.49J 182 J 2.07J
892 47.7 104 J 3.33J 13.7 439 5.64 J 13.6 8.51 ]

\\TAMPA\Pro)\USNAVFACENGCOM\433193CTO0013\SWMU 6 RI Addent

Notes:

| Shading indicates detections

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

precise

J- - Analyte present, value may be biased low, actual value

may be higher

J+ - Analyte present, value may be biased high, actual value

may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD028 VWWO06-SD029
Sample ID VWWO06-SD028-0006 | VWWO06-SD028-2430 VWWO06-SD028P-2430 | VWWO06-SD028-4854 | VWWO06-SD028-7278 | VWWO06-SD029-0006 | VWWO06-SD029-2430 | VWWO06-SD029-4854 | VWWO06-SD029-7278
Sample Date 08/05/14 08/05/14 08/05/14 08/05/14 08/05/14 08/04/14 08/04/14 08/04/14 08/04/14
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor, total (calculated by laboratory) 18.1 U 215U 211U 15.9 UJ 14.8 U 25.6 J 19.8 U 165 U 148 U
Aroclor-1016 136 U 16.2 U 158 U 11.9 UJ 111U 134 U 149 U 124 U 111 U
Aroclor-1221 13.6 U 16.2 U 158 U 11.9 UJ 111U 13.4 U 149 U 124 U 111U
Aroclor-1232 13.6 U 16.2 U 15.8 U 11.9 UJ 11.1 U 134 U 149 U 124 U 111 U
Aroclor-1242 13.6 U 16.2 U 158 U 11.9 UJ 111U 13.4 U 149 U 124 U 111U
Aroclor-1248 13.6 U 16.2 U 15.8 U 11.9 UJ 111 U 134U 149 U 124 U 111U
Aroclor-1254 13.6 U 16.2 U 158 U 11.9 UJ 111U 256 J 149 U 124 U 111U
Aroclor-1260 136 U 16.2 U 15.8 U 11.9 UJ 111 U 13.4 U 149 U 124 U 111 U
Aroclor-1262 136 U 16.2 U 158 U 11.9 UJ 111U 13.4 U 149 U 124 U 111U
Aroclor-1268 13.6 U 16.2 U 158 U 11.9 UJ 111U 134 U 149 U 124 U 111 U
Total Aroclors (calculated per SAP) 20.4 24.3 23.7 17.9 16.7 39.0 224 18.6 16.7
Total Metals (MG/KG)
Lead 357 4.11 4.15 1.68 J 152 J 161 1453 1.13J 0.862 J
409 7.89 J 8.13 J 4.42 ) 6.48 J 178 7.8 U 9.84 J 7.07 J

\\TAMPA\Pro)\USNAVFACENGCOM\433193CTO0013\SWMU 6 RI Addent

Notes:

| Shading indicates detections

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

precise

J- - Analyte present, value may be biased low, actual value

may be higher

J+ - Analyte present, value may be biased high, actual value

may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Page 3 of 14



Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD030 VWWO06-SD031

Sample ID VWWO06-SD030-0006 | VWWO06-SD030-2430 | VWWO06-SD030-4854 | VWWO06-SD030P-4854 | VWWO06-SD030-7278 | VWWO06-SD031-0006 | VWWO06-SD031-2430 | VWWO06-SD031-4854 | VWWO06-SD031-7278
Sample Date 08/04/14 08/04/14 08/04/14 08/04/14 08/04/14 08/04/14 08/04/14 08/04/14 08/04/14
Chemical Name

Pesticide/Polychlorinated Biphenyls (UG/KG)

Aroclor, total (calculated by laboratory) 5751 20.8 U 15 UJ 156 U 15.8 UJ 108 J- 195U 20.2 U 15.8 UJ
Aroclor-1016 193 U 15.6 U 11.3 UJ 11.7 U 11.9 UJ 17.7 UJ 146 U 152 U 11.9 UJ
Aroclor-1221 193 U 15.6 U 11.3 UJ 11.7 U 11.9 UJ 17.7 UJ 146 U 152 U 11.9 UJ
Aroclor-1232 19.3 U 156 U 11.3 UJ 11.7 U 11.9 UJ 17.7 UJ 146 U 152 U 11.9 UJ
Aroclor-1242 193 U 15.6 U 11.3 UJ 11.7 U 11.9 UJ 17.7 UJ 146 U 152 U 11.9 UJ
Aroclor-1248 193 U 15.6 U 11.3 UJ 11.7 U 11.9 UJ 17.7 UJ 146 U 152 U 11.9 UJ
Aroclor-1254 57.5 15.6 U 11.3 UJ 11.7 U 11.9 UJ 108 J- 146 U 152 U 11.9 UJ
Aroclor-1260 193 U 15.6 U 11.3 UJ 11.7 U 11.9 UJ 17.7 UJ 146 U 152 U 11.9 UJ
Aroclor-1262 193 U 156 U 11.3 UJ 11.7 U 11.9 UJ 17.7 UJ 146 U 152 U 11.9 UJ
Aroclor-1268 193 U 156 U 11.3 UJ 11.7 U 11.9 UJ 17.7 UJ 146 U 152 U 11.9 UJ
Total Aroclors (calculated per SAP) 76.8 234 17.0 17.6 17.9 125.7 21.9 22.8 17.9
Total Metals (MG/KG)

Lead 164 J 125 1.04 J 1.26 J 148 J 205 J 10.9 1.29J 1.13J
||Z|£ 231 J 7.58 U 8.3 9.63 J 9.99 J 446 J 81.5 12.8 J 8.53 J

\\TAMPA\Pro)\USNAVFACENGCOM\433193CTO0013\SWMU 6 RI Addent

Notes:

| Shading indicates detections
J - Analyte present, value may or may not be accurate or
precise
J- - Analyte present, value may be biased low, actual value
may be higher
J+ - Analyte present, value may be biased high, actual value
may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD032 VWWO06-SD033
Sample ID VWWO06-SD032-0006 | VWWO06-SD032-2430 | VWWO06-SD032-4854 | VWWO06-SD032P-4854 | VWWO06-SD032-7278 | VWWO06-SD033-0006 | VWWO06-SD033-2430 | VWWO06-SD033-4854 | VWWO06-SD033-7278
Sample Date 08/04/14 08/04/14 08/04/14 08/04/14 08/04/14 08/05/14 08/05/14 08/05/14 08/05/14
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor, total (calculated by laboratory) 3791 15.1 U 15.8 U 16 UJ 15.7 U 21.2 UJ 182 U 165 U 152 U
Aroclor-1016 16.8 U 113 U 119 U 12 UJ 11.8 U 15.9 UJ 13.6 U 124 U 114 U
Aroclor-1221 16.8 U 113 U 119 U 12 UJ 11.8 U 15.9 UJ 13.6 U 124 U 11.4 U
Aroclor-1232 16.8 U 113 U 119 U 12 UJ 11.8 U 15.9 UJ 13.6 U 124 U 11.4 U
Aroclor-1242 16.8 U 113 U 119 U 12 UJ 11.8 U 15.9 UJ 13.6 U 124 U 11.4 U
Aroclor-1248 16.8 U 11.3 U 119 U 12 UJ 11.8 U 15.9 UJ 13.6 U 124 U 114 U
Aroclor-1254 37.9 113 U 119 U 12 UJ 11.8 U 15.9 UJ 13.6 U 124 U 11.4 U
Aroclor-1260 16.8 U 113 U 119 U 12 UJ 11.8 U 15.9 UJ 13.6 U 124 U 11.4 U
Aroclor-1262 16.8 U 11.3 U 119 U 12 UJ 11.8 U 15.9 UJ 136 U 124 U 114 U
Aroclor-1268 16.8 U 113 U 119 U 12 UJ 11.8 U 15.9 UJ 13.6 U 124 U 114 U
Total Aroclors (calculated per SAP) 54.7 17.0 17.9 18.0 17.7 23.9 20.4 18.6 17.1
Total Metals (MG/KG)
Lead 27317 1.29J 1.19J 1.18 J 1343 307 1913 1423 127 J
383 J 5.16 J 109 J 9.99 J 7.65 J 545 6.74 J 10.6 J 9.36 J

\\TAMPA\Pro)\USNAVFACENGCOM\433193CTO0013\SWMU 6 RI Addent

Notes:
| Shading indicates detections

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

precise

J- - Analyte present, value may be biased low, actual value
may be higher

J+ - Analyte present, value may be biased high, actual value
may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD034 VWWO06-SD035
Sample ID VWWO06-SD034-0006 | VWWO06-SD034-2430 | VWWO06-SD034-4854 | VWWO06-SD034-7278 | VWW06-SD035-0006 | VWWO06-SD035P-0006 | VWWO06-SD035-2430 | VWWO06-SD035-4854 | VWWO06-SD035-7278
Sample Date 08/01/14 08/01/14 08/01/14 08/01/14 08/01/14 08/01/14 08/01/14 08/01/14 08/01/14
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor, total (calculated by laboratory) 33.5 UJ 18.7 U 21.3 UJ 17.1 UJ 28.4 J- 41.7 J- 18.8 U 19.5 UJ 19.7 U
Aroclor-1016 25.2 UJ 141 U 16 UJ 12.9 UJ 19.6 UJ 20 UJ 141 U 14.7 UJ 148 U
Aroclor-1221 25.2 UJ 141 U 16 UJ 12.9 UJ 19.6 UJ 20 UJ 141U 14.7 UJ 148 U
Aroclor-1232 25.2 UJ 141 U 16 UJ 12.9 UJ 19.6 UJ 20 UJ 141 U 14.7 UJ 148 U
Aroclor-1242 25.2 UJ 141 U 16 UJ 12.9 UJ 19.6 UJ 20 UJ 141 U 14.7 UJ 148 U
Aroclor-1248 25.2 UJ 141 U 16 UJ 12.9 UJ 19.6 UJ 20 UJ 141 U 14.7 UJ 148 U
Aroclor-1254 25.2 UJ 141 U 16 UJ 12.9 UJ 28.4 J- 41.7 J- 141 U 14.7 UJ 148 U
Aroclor-1260 25.2 UJ 141 U 16 UJ 12.9 UJ 19.6 UJ 20 UJ 141 U 14.7 UJ 148 U
Aroclor-1262 252 UJ 141U 16 UJ 12.9 UJ 19.6 UJ 20 UJ 141 U 14.7 UJ 148 U
Aroclor-1268 25.2 UJ 141 U 16 UJ 12.9 UJ 19.6 UJ 20 UJ 141 U 14.7 UJ 148 U
Total Aroclors (calculated per SAP) 37.8 21.2 24.0 19.4 48.0 61.7 21.2 221 222
Total Metals (MG/KG)
Lead 104 J 4.57 232U 1.38J 84.6 J 118 J 1.46 J 1.29J 1.55J
175 J 17.3 9.49 J 12.9 274 J 462 J 5.07 J 7517 7.94 J

\\TAMPA\Pro)\USNAVFACENGCOM\433193CTO0013\SWMU 6 RI Addent

Notes:

| Shading indicates detections

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

precise

J- - Analyte present, value may be biased low, actual value

may be higher

J+ - Analyte present, value may be biased high, actual value

may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD036 VWWO06-SD037
Sample ID VWWO06-SD036-0006 | VWWO06-SD036-2430 | VWWO06-SD036-4854 | VWWO06-SD036-7278 | VWWO06-SD037-0006 | VWWO06-SD037-2430 | VWWO06-SD037-4854 | VWWO06-SD037-7278 VWWO06-SD037P-7278
Sample Date 08/01/14 08/01/14 08/01/14 08/01/14 07/31/14 07/31/14 07/31/14 07/31/14 07/31/14
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor, total (calculated by laboratory) 114 175U 20U 199 U 67.9 J 209 U 20.1 U 20.7 U 20U
Aroclor-1016 16.9 U 13.1 U 15U 149 U 18.6 UJ 157 U 15.1 U 15.6 U 15U
Aroclor-1221 16.9 U 13.1 U 15U 149 U 18.6 UJ 15.7 U 15.1 U 15.6 U 15U
Aroclor-1232 16.9 U 13.1 U 15U 149 U 18.6 UJ 157 U 15.1 U 15.6 U 15U
Aroclor-1242 169 U 13.1 U 15U 149 U 18.6 UJ 15.7 U 15.1 U 15.6 U 15U
Aroclor-1248 16.9 U 13.1 U 15U 149 U 18.6 UJ 15.7 U 15.1 U 15.6 U 15U
Aroclor-1254 114 13.1 U 15U 149 U 67.9 J 15.7 U 15.1 U 15.6 U 15U
Aroclor-1260 16.9 U 13.1 U 15U 149 U 18.6 UJ 157 U 151 U 15.6 U 15U
Aroclor-1262 169 U 131 U 15U 149 U 18.6 UJ 15.7 U 15.1 U 15.6 U 15U
Aroclor-1268 16.9 U 13.1 U 15U 149 U 18.6 UJ 157 U 15.1 U 15.6 U 15U
Total Aroclors (calculated per SAP) 130.9 19.7 225 224 86.5 23.6 22.7 234 225
Total Metals (MG/KG)
Lead 167 J 1.62 J 149 J 1513 191 J 1.65J 172 J 1423 1.68 J
188 J 6.5 U 9.21 J 9.18 J 264 J 6.08 J 10.4 J 8.85 J 9.6 J

\\TAMPA\Pro)\USNAVFACENGCOM\433193CTO0013\SWMU 6 RI Addent

Notes:
| Shading indicates detections
J - Analyte present, value may or may not be accurate or

precise

J- - Analyte present, value may be biased low, actual value
may be higher

J+ - Analyte present, value may be biased high, actual value
may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD038 VWWO06-SD039

Sample ID VWWO06-SD038-0006 | VWWO06-SD038-2430 | VWWO06-SD038-4854 | VWWO06-SD038-7278 | VWWO06-SD039-0006 | VWWO06-SD039-2430 | VWWO06-SD039-4854 | VWWO06-SD039-7278
Sample Date 07/31/14 07/31/14 07/31/14 07/31/14 07/31/14 07/31/14 07/31/14 07/31/14
Chemical Name

Pesticide/Polychlorinated Biphenyls (UG/KG)

Aroclor, total (calculated by laboratory) 8291 17.2 UJ 20.6 UJ 21 UJ 22.1 UJ 18 U 20.3 UJ 18.4 U
[Aroclor-1016 16.2 UJ 12.9 UJ 15.4 UJ 15.7 UJ 16.6 UJ 135U 15.2 UJ 13.8 U
Aroclor-1221 16.2 UJ 12.9 UJ 15.4 UJ 15.7 UJ 16.6 UJ 135U 15.2 UJ 13.8 U
[Aroclor-1232 16.2 UJ 12.9 UJ 15.4 UJ 15.7 UJ 16.6 UJ 135U 15.2 UJ 13.8 U
Aroclor-1242 16.2 UJ 12.9 UJ 15.4 UJ 15.7 UJ 16.6 UJ 135U 15.2 UJ 13.8 U
[Aroclor-1248 16.2 UJ 12.9 UJ 15.4 UJ 15.7 UJ 16.6 UJ 135U 15.2 UJ 13.8 U
Aroclor-1254 82.9J 12.9 UJ 15.4 UJ 15.7 UJ 16.6 UJ 135U 15.2 UJ 13.8 U
Aroclor-1260 16.2 UJ 12.9 UJ 15.4 UJ 15.7 UJ 16.6 UJ 135U 15.2 UJ 13.8 U
Aroclor-1262 16.2 UJ 129 UJ 15.4 UJ 15.7 UJ 16.6 UJ 135U 15.2 UJ 13.8 U
[Aroclor-1268 16.2 UJ 12.9 UJ 15.4 UJ 15.7 UJ 16.6 UJ 135 U 15.2 UJ 138 U
Total Aroclors (calculated per SAP) 99.1 19.4 231 23.6 24.9 20.3 22.8 20.7
Total Metals (MG/KG)

Lead 188 J 0.983 J 1323 1413 289 J 1.03J 148 J 254
||Z|£ 10.7 J 3.511J 5.86 J 12.8 J 478 J 6.67 U 8.79 J 291

\\TAMPA\Pro)\USNAVFACENGCOM\433193CTO0013\SWMU 6 RI Addent

Notes:

| Shading indicates detections

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

precise

J- - Analyte present, value may be biased low, actual value

may be higher

J+ - Analyte present, value may be biased high, actual value

may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD040 VWWO06-SD041
Sample ID VWWO06-SD040-0006 | VWWO06-SD040-2430 | VWWO06-SD040-4854 [ VWWO06-SD040-7278 | VWWO06-SD041-0006 | VWWO06-SD041-2430 | VWWO06-SD041-4854 | VWWO06-SD041-7278
Sample Date 07/30/14 07/30/14 07/30/14 07/30/14 07/30/14 07/30/14 07/30/14 07/30/14
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor, total (calculated by laboratory) 209 U 19U 19.8 U 19.7 U 39.7J 179 U 20.6 U 19.9 UJ
Aroclor-1016 157 U 143 U 148 U 148 U 149 U 134 U 155 U 14.9 UJ
Aroclor-1221 15.7 U 143 U 148 U 148 U 149 U 13.4 U 155U 14.9 UJ
Aroclor-1232 15.7 U 143 U 148 U 148 U 149 U 134 U 155U 14.9 UJ
Aroclor-1242 15.7 U 143 U 148 U 148 U 149 U 13.4 U 155U 14.9 UJ
Aroclor-1248 15.7 U 143 U 148 U 148 U 149 U 13.4 U 155 U 14.9 UJ
Aroclor-1254 15.7 U 143 U 148 U 148 U 39.7 13.4 U 155U 14.9 UJ
Aroclor-1260 157 U 143 U 148 U 148 U 149 U 13.4 U 155U 14.9 UJ
Aroclor-1262 157 U 143 U 148 U 148 U 149 U 13.4 U 155 U 14.9 UJ
Aroclor-1268 157 U 143 U 148 U 148 U 149 U 13.4 U 155U 14.9 UJ
Total Aroclors (calculated per SAP) 23.6 215 222 222 54.6 20.1 23.3 224
Total Metals (MG/KG)
Lead 79.6 1233 157 1.76 J 111 1.14 3 1353 1.19J
112 5.74 ] 5.8 115 J 126 421 6.7 J 11.7 J

\\TAMPA\Pro)\USNAVFACENGCOM\433193CTO0013\SWMU 6 RI Addent

Notes:

| Shading indicates detections

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

precise

J- - Analyte present, value may be biased low, actual value

may be higher

J+ - Analyte present, value may be biased high, actual value

may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD042 VWWO06-SD043
Sample ID VWWO06-SD042-0006 | VWWO06-SD042-2430 VWWO06-SD042P-2430 VWWO06-SD042-4854 | VWWO06-SD042-7278 | VWWO06-SD043-0006 | VWWO06-SD043-2430 | VWWO06-SD043-4854 | VWWO06-SD043-7278
Sample Date 07/30/14 07/30/14 07/30/14 07/30/14 07/30/14 07/30/14 07/30/14 07/30/14 07/30/14
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor, total (calculated by laboratory) 435 J 18.4 U 175U 182 U 199 U 50.1J 174 U 193 U 19.3 U
Aroclor-1016 18.7 U 13.8 U 13.1 U 13.7 U 149 U 59.1 U 13.1 U 145U 145U
Aroclor-1221 18.7 U 13.8 U 13.1 U 13.7 U 149 U 19.7 U 13.1 U 145U 145U
Aroclor-1232 18.7 U 13.8 U 13.1 U 13.7 U 149 U 59.1 U 13.1 U 145U 145U
Aroclor-1242 18.7 U 13.8 U 13.1 U 13.7 U 149 U 50.1 13.1 U 145U 145U
Aroclor-1248 18.7 U 13.8 U 13.1 U 13.7 U 149 U 19.7 U 13.1 U 145U 145U
Aroclor-1254 43.5 13.8 U 13.1 U 13.7 U 149 U 123 U 13.1 U 145U 145U
Aroclor-1260 18.7 U 13.8 U 13.1 U 13.7 U 149 U 19.7 U 13.1 U 145U 145U
Aroclor-1262 18.7 U 13.8 U 13.1 U 13.7 U 149 U 19.7 U 13.1 U 145U 145U
Aroclor-1268 18.7 U 13.8 U 13.1 U 13.7 U 149 U 19.7 U 13.1 U 145U 145U
Total Aroclors (calculated per SAP) 62.2 20.7 19.7 20.6 224 1215 19.7 21.8 21.8
Total Metals (MG/KG)
Lead 131 J 1353 137 J 1313 1.97 420 J 1.28 J 153 J 1.61J
187 J 5.16 J 5.03 J 4.54 ] 14.4 ) 548 J 3.73 J 7.01 U 7.83 J

\\TAMPA\Pro)\USNAVFACENGCOM\433193CTO0013\SWMU 6 RI Addent

Notes:

| Shading indicates detections
J - Analyte present, value may or may not be accurate or
precise
J- - Analyte present, value may be biased low, actual value
may be higher
J+ - Analyte present, value may be biased high, actual value
may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD044 VWWO06-SD045

Sample ID VWWO06-SD044-0006 | VWWO06-SD044-2430 | VWWO06-SD044-4854 | VWWO06-SD044-7278 | VWWO06-SD045-0006 | VWWO06-SD045-2430 | VWWO06-SD045-4854 | VWWO06-SD045-7278
Sample Date 07/31/14 07/31/14 07/31/14 07/31/14 07/31/14 07/31/14 07/31/14 07/31/14
Chemical Name

Pesticide/Polychlorinated Biphenyls (UG/KG)

Aroclor, total (calculated by laboratory) 209 U 169 U 20.5 UJ 183 U 40.4 UJ 151 U 19.7 UJ 17.8 U
Aroclor-1016 15.7 U 12.7 U 15.4 UJ 13.8 U 30.3 UJ 113 U 14.8 UJ 134 U
Aroclor-1221 15.7 U 12.7 U 15.4 UJ 13.8 U 30.3 UJ 113 U 14.8 UJ 13.4 U
Aroclor-1232 15.7 U 12.7 U 15.4 UJ 13.8 U 30.3 UJ 113 U 14.8 UJ 134 U
Aroclor-1242 15.7 U 12.7 U 15.4 UJ 13.8 U 30.3 UJ 113 U 14.8 UJ 13.4 U
Aroclor-1248 15.7 U 12.7 U 15.4 UJ 13.8 U 30.3 UJ 113 U 14.8 UJ 134 U
Aroclor-1254 15.7 U 12.7 U 15.4 UJ 13.8 U 30.3 UJ 113 U 14.8 UJ 134 U
Aroclor-1260 15.7 U 12.7 U 15.4 UJ 13.8 U 30.3 UJ 113 U 14.8 UJ 134 U
Aroclor-1262 157 U 12.7 U 15.4 UJ 13.8 U 30.3 UJ 113 U 14.8 UJ 134 U
Aroclor-1268 15.7 U 12.7 U 15.4 UJ 138 U 30.3 UJ 113 U 14.8 UJ 134 U
Total Aroclors (calculated per SAP) 23.6 19.1 23.1 20.7 45.5 17.0 22.2 20.1
Total Metals (MG/KG)

Lead 182 147 132 1.84 7317 1.23J 1.08 J 157
||Z|£ 283 5.79 J 5.14 J 9.24 J 1,110 J 2.98 J 5.33J 10.8 J

\\TAMPA\Pro)\USNAVFACENGCOM\433193CTO0013\SWMU 6 RI Addent

Notes:

| Shading indicates detections
J - Analyte present, value may or may not be accurate or
precise
J- - Analyte present, value may be biased low, actual value
may be higher
J+ - Analyte present, value may be biased high, actual value
may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD046 VWWO06-SD047
Sample ID VWWO06-SD046-0006 | VWWO06-SD046-2430 | VWWO06-SD046-4854 VWWO06-SD046P-4854 VWWO06-SD046-7278 | VWWO06-SD047-0006 | VWWO06-SD047-2430 | VWWO06-SD047-4854 | VWWO06-SD047-7278
Sample Date 07/29/14 07/29/14 07/29/14 07/29/14 07/29/14 07/29/14 07/29/14 07/29/14 07/29/14
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor, total (calculated by laboratory) 456 J 18 U 17.4 U 173 U 18 U 29.3J 179 U 189 U 182 U
[Aroclor-1016 154 U 135U 13.1 U 13 U 135U 144 U 13.4 U 142 U 13.6 U
Aroclor-1221 15.4 U 135U 13.1 U 13U 135U 14.4 U 13.4 U 142 U 13.6 U
[Aroclor-1232 154 U 135U 13.1 U 13U 135U 144 U 13.4 U 142 U 136 U
Aroclor-1242 154 U 135U 13.1 U 13U 135U 144 U 134 U 142 U 13.6 U
[Aroclor-1248 154 U 135U 13.1 U 13 U 135U 144 U 13.4 U 142 U 13.6 U
Aroclor-1254 45.6 J 135U 13.1 U 13U 135U 29.3 13.4 U 142 U 13.6 U
Aroclor-1260 154 U 135U 13.1 U 13 U 135U 144 U 13.4 U 142 U 13.6 U
Aroclor-1262 154 U 135U 131 U 13U 135U 144 U 13.4 U 142 U 136 U
[Aroclor-1268 154 U 135 U 131 U 13 U 135 U 14.4 U 134 U 142 U 136 U
Total Aroclors (calculated per SAP) 61.0 20.3 19.7 19.5 20.3 43.7 20.1 21.3 20.4
Total Metals (MG/KG)
Lead 145 1.16 J 0.972 J 0.891 J 1.18 J 83.3 1.02 J 1.26 J 112 J
335 5517 3.42 ] 3.27 J 6.61 J 125 4.67 J 6.66 U 6.34 J

\\TAMPA\Pro)\USNAVFACENGCOM\433193CTO0013\SWMU 6 RI Addent

Notes:

| Shading indicates detections

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

precise

J- - Analyte present, value may be biased low, actual value

may be higher

J+ - Analyte present, value may be biased high, actual value

may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD048 VWWO06-SD049

Sample ID VWWO06-SD048-0006 | VWWO06-SD048-2430 | VWWO06-SD048-4854 VWWO06-SD048P-4854 VWWO06-SD048-7278 | VWWO06-SD049-0006 | VWWO06-SD049-2636 | VWWO06-SD049-4854 | VWWO06-SD049-7278
Sample Date 07/29/14 07/29/14 07/29/14 07/29/14 07/29/14 07/29/14 07/29/14 07/29/14 07/29/14
Chemical Name

Pesticide/Polychlorinated Biphenyls (UG/KG)

Aroclor, total (calculated by laboratory) 114 J 19.6 U 183 U 178 U 19.2 U 16.1 NJ 23 U 18.1 U 20U
Aroclor-1016 16.6 U 147 U 13.7 U 13.4 U 144 U 147 U 17.2 U 136 U 15U
Aroclor-1221 16.6 U 147 U 13.7 U 134 U 144 U 147 U 17.2 U 13.6 U 15U
Aroclor-1232 16.6 U 147 U 13.7 U 134 U 144U 147 U 172 U 136 U 15U
Aroclor-1242 16.6 U 14.7 U 13.7 U 134 U 144 U 14.7 U 172 U 13.6 U 15U
Aroclor-1248 16.6 U 147 U 13.7 U 134 U 144U 147 U 172 U 13.6 U 15U
Aroclor-1254 114 J 14.7 U 13.7 U 134 U 144 U 16.1 NJ 172 U 13.6 U 15U
Aroclor-1260 16.6 U 147 U 13.7 U 134 U 144U 147 U 172 U 13.6 U 15U
Aroclor-1262 16.6 U 147 U 13.7 U 13.4 U 144 U 14.7 U 172 U 13.6 U 15U
Aroclor-1268 16.6 U 147 U 13.7 U 13.4 U 144U 147 U 172 U 13.6 U 15U
Total Aroclors (calculated per SAP) 130.6 22.1 20.6 20.1 21.6 30.8 25.8 20.4 22.5
Total Metals (MG/KG)

Lead 183 J 127 111 1.04 J 127 211 144 ] 0.847 J 147
||Z|£ 318 J 7.15 U 6.16 J 4.48 J 9.44 J 294 9.25 J 4.04 J 1237

\\TAMPA\Pro)\USNAVFACENGCOM\433193CTO0013\SWMU 6 RI Addent

Notes:

| Shading indicates detections
J - Analyte present, value may or may not be accurate or
precise
J- - Analyte present, value may be biased low, actual value
may be higher
J+ - Analyte present, value may be biased high, actual value
may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD050
Sample ID VWWO06-SD050-0006 VWWO06-SD050P-0006 VWWO06-SD050-2430 | VWWO06-SD050-4854 | VWWO06-SD050-7278
Sample Date 07/29/14 07/29/14 07/29/14 07/29/14 07/29/14
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor, total (calculated by laboratory) 87.6 J 75.9J 185U 16.4 U 199 U
Aroclor-1016 20.7 U 18.8 U 139 U 123 U 149 U
Aroclor-1221 20.7 U 15.7 U 139 U 123 U 149 U
Aroclor-1232 20.7 U 18.8 U 139 U 123 U 149 U
Aroclor-1242 20.7 U 18.8 U 139 U 123 U 149 U
Aroclor-1248 20.7 U 18.8 U 139 U 123 U 149 U
Aroclor-1254 87.6 J 75.9 J 139 U 123 U 149 U
Aroclor-1260 20.7 U 15.7 U 139 U 123 U 149 U
Aroclor-1262 20.7 U 15.7 U 139 U 123 U 149 U
Aroclor-1268 20.7 U 15.7 U 139 U 123 U 149 U
Total Aroclors (calculated per SAP) 108.3 93.2 20.9 18.5 224
Total Metals (MG/KG)
Lead 290 J 2137 1.46 J 0.84 J 127
535 J 422 5.13 J 422 ] 11.7 J

\\TAMPA\Pro)\USNAVFACENGCOM\433193CTO0013\SWMU 6 RI Addent

Notes:

| Shading indicates detections

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

precise

J- - Analyte present, value may be biased low, actual value
may be higher

J+ - Analyte present, value may be biased high, actual value
may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MG/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD051 VWWO06-SD052 VWWO06-SD053
Sample ID VWWO06-SD051-0006 | VWWO06-SD051-2430 | VWWO06-SD051-4854 | VWWO06-SD051-7278 | VWWO06-SD052-0006 VWWO06-SD052-2430 VWWO06-SD052-4854 VWWO06-SD052-7278 VWWO06-SD053-0006 VWWO06-SD053-2430 VWWO06-SD053-4854 VWWO06-SD053-7278
Sample Date 07/28/14 07/28/14 07/28/14 07/28/14 07/28/14 07/28/14 07/28/14 07/28/14 07/28/14 07/28/14 07/28/14 07/28/14
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor, total (calculated by laboratory) 3457 18 UJ 18.2 U 16.9 UJ 32517 17 U 199 U 20.1 U 386 J 175U 18.2 U 195U
Aroclor-1016 131U 13.5 UJ 13.7 U 12.7 UJ 142 U 12.7 U 149 U 15.1 U 36.9 U 13.1 U 13.7 U 146 U
Aroclor-1221 131 U 13.5 UJ 13.7 U 12.7 UJ 142 U 12.7 U 149 U 151 U 16.2 U 131 U 13.7 U 146 U
Aroclor-1232 131 U 13.5 UJ 13.7 U 12.7 UJ 142 U 12.7 U 149 U 151 U 36.9 U 131 U 13.7 U 146 U
lAroclor-1242 131 U 13.5 UJ 13.7 U 12.7 UJ 142 U 12.7 U 149 U 151 U 369 U 131 U 13.7 U 146 U
JAroclor-1248 13.1 U 13.5 UJ 13.7 U 12.7 UJ 142 U 12.7 U 149 U 151 U 36.9 U 131 U 13.7 U 146 U
lAroclor-1254 345 13.5 UJ 13.7 U 12.7 UJ 3251 12.7 U 149 U 151 U 286 131 U 13.7 U 146 U
JAroclor-1260 131 U 13.5 UJ 13.7 U 12.7 UJ 142 U 12.7 U 149 U 151 U 101 J 131 U 13.7 U 146 U
lAroclor-1262 131 U 13.5 UJ 13.7 U 12.7 UJ 142 U 12.7 U 149 U 151 U 16.2 U 13.1 U 13.7 U 146 U
JAroclor-1268 13.1 U 13.5 UJ 13.7 U 12.7 UJ 142 U 12.7 U 149 U 151 U 16.2 U 13.1 U 13.7 U 146 U
[Total Aroclors (calculated per SAP) 47.6 20.3 20.6 19.1 46.7 19.1 22.4 22.7 405.5 19.7 20.6 21.9
[Total Metals (MG/KG)
Lead 74.6 0.924 J 1.017 1.36 J 73.4 1.09J 14770 1417 240 1017 1.08 J 1231
||Zinc 113 5.65 J 3.98 J 7.22) 283 5.31J 7.28 U 11.6 J 377 5.76 J 5.91J 7.84 )
TAMPAPIONUSNAVFACENGCOM\A33193CTO0013\SWMU 6 RT Adden

Notes:

UMDRAFT\Appendix_C Analytical

| Shading indicates detections

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

J- - Analyte present, value may be biased low, actual value

may be higher

J+ - Analyte present, value may be biased high, actual value

may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MGI/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram

Data Summary\

_SWMUG_SD_2014_raw_tbl_loaded_jd_jm.J

'SxIsx], Dean, Juliana/VBO, 01/08/2015
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Vieques West

SWMU 6

Validated Sediment Raw Analytical Data
July - August 2014

Station ID VWWO06-SD054 VWWO06-SD055
Sample ID VWWO06-SD054-0006 | VWWO06-SD054-2430 VWWO06-SD054-5460 VWWO06-SD054-7278 VWWO06-SD054P-7278 VWWO06-SD055-0006 VWWO06-SD055-2430 VWWO06-SD055P-2430 VWWO06-SD055-4854 VWWO06-SD055-7278
Sample Date 07/28/14 07/28/14 07/28/14 07/28/14 07/28/14 07/30/14 07/30/14 07/30/14 07/30/14 07/30/14
Chemical Name
Pesticide/Polychlorinated Biphenyls (UG/KG)
Aroclor, total (calculated by laboratory) 127 J 18.1 U 239 U 18.4 U 185 U 76.7 J 18.3 U 19.8 U 20U 19.8 U
Aroclor-1016 182 U 135U 179 U 13.8 U 139 U 152 U 13.7 U 149 U 15U 149 U
Aroclor-1221 151 U 135U 179 U 13.8 U 139 U 152 U 13.7 U 149 U 15U 149 U
Aroclor-1232 182 U 135U 179 U 13.8 U 139 U 152 U 13.7 U 149 U 15U 149 U
Aroclor-1242 182 U 135U 179 U 13.8 U 139 U 152 U 13.7 U 149 U 15U 149 U
Aroclor-1248 182 U 135U 179 U 13.8 U 139 U 152 U 13.7 U 149 U 15U 149 U
Aroclor-1254 127 J 135U 179 U 13.8 U 139 U 54.6 J 13.7 U 149 U 15U 149 U
Aroclor-1260 151 U 135U 179 U 13.8 U 139 U 2213 13.7 U 149 U 15U 149 U
Aroclor-1262 151 U 135U 179 U 13.8 U 139 U 152 U 13.7 U 149 U 15U 149 U
Aroclor-1268 151 U 135U 179 U 13.8 U 139 U 152 U 13.7 U 149 U 15U 149 U
Total Aroclors (calculated per SAP) 143.7 20.3 26.9 20.7 20.9 84.3 20.6 22.4 22,5 22.4
Total Metals (MG/KG)
Lead 142 J+ 1377 13517 144 ) 1277 96.6 291 1811 1557 1717
||Zinc 247 J+ 4.69 J 9.56 J 8.9 J 11.3J 234 6.18 J 4.04 J 5.34J 11.5J
TAMPAPIOUSNAVFACENGCOM\A33193CTO0013\SWMU 6 RT Addend
Notes:

| Shading indicates detections

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

J- - Analyte present, value may be biased low, actual value
may be higher

J+ - Analyte present, value may be biased high, actual value
may be lower

NJ - Analyte has been tentatively identified, estimated value

U - The material was analyzed for, but not detected
UJ - Analyte not detected, quantitation limit may be
inaccurate

MGI/KG - Milligrams per kilogram

UG/KG - Micrograms per kilogram
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Appendix D
Data Validation Report







The samples were evaluated based on the following eriteria:

o Data Completeness -
e Sample Condition

s Technical Halding Times P
e [nitial/Continuing Calibrations ’
o [CSA/ICSAB Standards b,
s Low Level Standards !
» Blanks ;
e Surrogate Recoveries

o Laboatory Contral Samples A
s Matrix Spike Recoveries

o Matrix Duplicate RPDs .
o Serial Dilutions .
» Field Duplicates -
o Idennlication/Quantitation

= Reporting Limits -

* - indicates that qualifications were nof required based on this criteria

Overall Evaluation of Data/Potential Usability [ssues

A summary of qualifications applied to the sample results are noted below for the
fractions validared. Specific details regarding qualification of the data are addressed in
the Specific Evaluation section of this narrative. [Fan issue is not addressed there were
no actions required based on unmet quality criterin. When more than one qualifier is
associated with a compound/analyte the validator has chosen the qualifier that best
indicates possible bias in the results and flagged the data accordingly. However,
information regarding all quality cantrol issues 15 provided in the body of the report and
on the qualification summary page, If an issue is not addressed in this narvative there
were o actions reguired based on unmer guality control crireria,

Mo critical findings resulting 1 data rejections were noted. Some major findings
resulting in qualification of data as estimated were noted. The majority of the daty s
reported without qualification,

PCBs
Qualifications were required based on non-compliant surrogate recoveries.

Four reported positive results exhibited column quamitation “Ds greater than the 40%
RPD eriteria from the project specific SAP and qualifications were required,

CH2M HILL

NTR Vieques SWMUB
SDG#H 1407217

Page 2
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based un these recoveries. Therefore, lead and zine were qualified as estimated biased
high, J+, in the native sample only.

Compound Identification/Quantitation
PCBs

Three positive results exhibited column guantitation %0 =40% (based on the SAP
requirement). Results for AR1254 in samples VWW0A-8SD054-0006 (48%), VW W06H-
SDOS2-0006 (63%), and VWWOG-8D051-0006 (72%) and for AR1260 in sample
VWWO06-SD053-0006 (7T0%) were qualified as estimated T with a qualifier code of 2C,

Please note thal the reporting limits for several non-detect results in samples VW W06~
SDO54-0006 and VW W06-SD053-0006 were raised due to matrix interferences. This is
a valid action but does nol require a validation qualifier Therefore the C9 lab gualifier is
remaved from the sample results.

A summary of qualifications required is provided on the following page. Please do not
hesitate to contact DataQual ES with any questions regarding this validation report.

Sincerely,

S W .I' {I(‘ .I‘I'.“ -
*'WJLIW&L-MJ{ (iuff ‘fi_'%--'“f:h 'I

—

- Jacqueline Cleveland
Vice President

CH2M HILL

NTR Vieques SWMUG
SDG#1407217
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Glossary of Qualification Flags and Abbreviations, continued

Field QC Blank action:

Note ~ Use field blanks to qualify data only if field blank resulls are greaer than

prep blank results

D nof use rinsafe blank assaciated with soils ta qualtfy water samples

No Adction -

1y

I+ -

General Abbreviations

e vice versa.

The samiple result is greater than the LOD and greater than
ten bimes ( 10X) the blank value.

Tle sample result is greater than or equal to the MDL but
less than or equal to the LOD, result is reported as non-detect
at the LOD when the FB result is less or grearer than the
LOD.

Sample result is greater than the LOD and less than the FB
value when the FB value is greater than the LOD.

Sample result 1s greater than the FB value but less than 10X
the FB value when FB value 1s greater than the LOD.

MDL method detection limit

IDL mstrument detection linit

LOD/RL Level of Detection//Reporting Limit
LOO Level of Ouantitation

4

positive result
non-detect result

CH2M HILL

NTR Vieques SWMUG
SDGHI407217
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ANALYSIS DATA SHEET

Labbratory:  Empirigsl | al LL
Client: CHEIM Hill, Ing
Muiny:  Solid
Samplied.  DRASH4 0003
% Solids: ST74

a0G

Project:

Laboramry (D

Recrived

VWWIIR-S0I54-T430

af7217

MTR Vieques 70 113 SWMIL 6

1407217-02

T304 0850

Cone. | |
CAS NOL | Analyie img/Kg dry) bL LOT | Loy | ILF. 0 Methad Rideh Analyeed
MITEA | Lead 137 0515 14 1.7% | i SWADIOE dHIn23 (TRIRA 1549
-
Fa4irfebi-ts | Esnc ans 350 r Tan 4.8 b ii ] Sl BC 4HI102) FIRA T[54

1407217 Summ Package




ANALYSIS DATA SHEET R T
Laboratory.  Empmgal UAEOTLES 2 s00 1407247
Client:  CHIM Hill, Ine Praject: MTR Viegues CT0) |13 SWMLI &
Matrix  Sobd Laboratary (D (40721703
Sampled: Q72804 10010 [tecenved OF30E L4 0850
“% Solids: 4434
Cone
CAS WO | Anaiyie [mg/kgdry) bL LOD | LOQ | LR Q Methmd Batch Analyveml
#3007 | | Led 13§ 0887 L3l 19 T ¥l WA AHNOR | oefidia 1887
jadnaann | Zine 56 436 876 T—I-‘.1 :—r’ I G r SWBaInC THII00 W]

1407217 Summ Package



ANALYSIS DATA SHEET

Laborarory. Empirieal Laboratories, [[LC
Cliemt:  CH2M Hill. Tinc

VWWiG-SD054-7278

5Da:

Project

1407217

MTR Vieques CTO 113 SWMLILG

Matrx:  Solid Lubaratry (D 140721 7-04
Sampled: (F2R1410:03 Received U730 14 DRS0
% Salids: 5720
o '
CAS WO | Apalyie | (mpkg diry) DL LoD | Lo | DF | 0Q fethod Baich Analyred
TaFaisl | Lesd 1.44 1,504 1 i | 8= [ ST aH 1103 ORI
TAAD-GE-G | Zine i A50 L1813 rﬂ " 134 i i) B0 i 41 1E23 mll Ji-d3

1407217 Summ Package

d3
136







y ATA ET
ANALYSIS DATA SHE TS PRSI
Laboratory  Empimgal Laboratorses, LLC S0G 1407217
Client:  CH2M Hl, Inc. Project MTR Viggues CTO 113 SWMLIL6
Matrix:  Solid Laboratory 15 L0721 706
Sampled: ARd 11y Heceived: Q23v 14 DF:50
"o Solids: 5074
Cone, |
CAS NOL | Analyre (mgrRE dry) i LoD | LOOD | DF. Q Method Barch Analyred
==
TG | Lesd 140 0403 i 20 | Sweniac $HI 10 [ AERTET
m T —_—
THAl- b5 | Rane ¥ L -Hr:T [T i SWEnon M1 |03 (U TFEUTR AT

1407217 Summ Package 138












ANALYSIS DATA SHEET

VWWG-5 0052-0016

Laboratnry: Empitieal La porres, LLC SDG 1407217
Cllent: THIZM Hill, T Project: NTE Viegues CTO 111 SWALL &
Matrix:  Solid Laboratory (0: Q072 7-10
Sampled (T84 1300 Beceived: A0/ 15 0850
Uy Solids: 574
Come.
CAS NO. | Analvie {mgikg dry) DL LoD | Q) | vE 0 Method Hatch Amalyred
74309 | Lesst T34 .51 | b4 T [ SWAD |G TR R TR 1B
—— = =
Ta40.60-0 rtm: | LT3 I Adh 652 i Swhaioe AH1T2) RS 1679
LS
U3
1407217 Summ Package 142
















ANALYSIS DATA SHEET

VWWie-SD051-2430

Laboratery  Empinical Laboratories, LLC 5DG |407217
CHent:  CHIM Hill, e, Frupect NTR Viegues CTO 1131 5WML &
Metrix:  Sold Labaratory 1L% [407217-15
Sampled: QT2RNE 14:05 Receiyod Q73014 6§50
Y Salids: 5352
Cong. L
£AS NO. | Aaalye {mg/lg dry) pL LOD | LoD | DF ad Method fatch Analyasd
T30 | Lewl n9id 455 R | &} 1 1 | SRR 4H 1168 GBI T I-;-
TH0E65 | Line 545 130 & 40 % 2 1+ SWH10C T UPE] (/)4 1233

1407217 Summ Package

U4 44



A 5
ANALYSIS DATA SHEET e Rt
Laboratary: Empincal Laboratories, LLC DG 1407217
Client: CH2M Hill, Inc Progect NTR Viegues CTO L LT SWMLLA
Matnix:  Salid Laboratory 5 140721 F-16
Sampled: D234 1410 Hecwived [7L3 0014 D 50
% Sulids: G608
Coor.
CAS NO. | Anstyic {mg/Re dry) DL LOD | LOO | DF Q Methand Haich Anatyeed
3001 | Lead 140 BT 1,984 [ | | EWENIOD SHI 021 DR/LRAA | 720
e :
TH0-8h-0 rz-nc LR L2 637 Ll 1 r ’J[-l EWERIDC 4H1ED DRASTA 23T

1407217 Summ Package 148






ANALYSIS DATA SHEET VAYWREERDIATI14

Lavoratory: Empincal Laboratongs. LLC SO 1407217
Clent; CH2M Hill, Ing Project NTR Vieques CTO 11T SWMLI G
hatrn:  Waler Labariory 1D 14D7217-18
Sumpled: 072914 0630 Received UTI0 4 DE.SU
Cone.
CASNO. | Analyte | {ug/L) DL LOD | LOQ | DuF 0 Method Batch Analyed
ﬂ_

TAIRIOE] | Liesd i 50 XU LA i u SWBAIUE aH1 1011 (R IR 1T
MHADEAS | Zine LATT oy 0 | u SWEIDE JHII00 OB T T 13

Vel

4ANTMT Qiimm Dackanas 18N















spike is within criteria

No additional anomalies or deviations are noted and the proper data qualifiers have been applied.

o
ro

1407217 Summ Package









appended to the Batch ID. A Method Blank is an analyte-free matrix to which all reagents
are added in the same volumes or proportions as used in sample processing. The Method
Blank is used to assess for possible contamination dunng preparation and/or dnalysis
steps. Method Blanks wathin a Batch or Apalytical sequence will be appended with a
numerical value beginming with 1 that will increase incrementally,

BS:  LIMS assigns a unique identifier to the Blank Spike by naming ir as the lerters BS appended
to the Batch 1D. The Blank Spike or Lab Control Sample 15 a conwolled analyte-free
matrix, which is spiked with known and venfied concentrations of rarget analytes. Spiking
concentrations can be referenced in the method SOP. The BS 15 used to evaluate the
viability of analyres taken through the entire prep (when applicable) and analytical process.
Blank Spikes within 2 Batch or Analytcal sequence will be appended with a numerical
value beginning with 1 that will increase incrementally. A duplicate Blank Spike wll be
designated as a BSD.

MS: The LIMS assipns each Client sample with a unique idennfier. The Matrix Spike 15
designated with a MS at the end of the sample’s unique identifier. The Matrix Spike
sample 15 used to assess the effect of the sample matrix on the preasion and accuracy of
the results generated using rhe selected method. A dupbcate Matrix Spike will be
destgnated as & MSD.

IDs: The LIMS assigns each Client sample with a umque identfier. The lewer “RE" may
potentially be appended to the end of the LIMS Sample 1ID. And “RE” implies that the
sample was either re-prepped, re-analyzed straight, or re-analyzed at a dilution. Subsequent
re-analysis for the sample will be appended with a numerical value beginning wath 1 rthat
will increase incrementally, Eg: REIL, RE2, RE3, etc,

Statement of Data Authenticity:

| certify that, based upon my inquiry of those individuals immedsately responsible for obtatding the
information and to the best of my knowledge, the dara package is in compliance with the terms and
conditions of the contract, both technically and for completeness, with the exception of the
conditions detailed in this Case Narrative, as verified by my signature below. Dunng absences, the
Data Qualiry Manager, Technical Directors or Project Managers are authonzed to sign this
Statement of Data Authenticity,

Mr, Rick D, Davis
Laborarory Technical Director / VP Operations

yas

1407217 Summ Package















DataQual

Sample Resull Verification

PCBs by SW-846 Methods

Reported sample resolts were verified. Raw dar and caleulations were verified,  Three reported positive resulis exhibited column

quantiration %10's that were >40%. The results were qualified as estimated J.

Date: Y eliy )

NTR Vienues SWMLIG, CTO-113
SDG# 1407217, PCBs
Page 2 0f2
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FORM X

IDENTIFICATION SUMMARY
FUR SIMGLE COMPONENT ANALY TES

VWO E~5D053~-0006

Lab Mame: Empirical Laborataries, LLC
Lab Sample [T 1407217-06 Date{s) Analyzed: (BI04 BB 4
Instriument [D (1): GL-ECD3 Instrument (D (23 GL-ECD3
GC Column (1) Io: {mim) GC Column (2): EH! {mm}

' ANALYTE coL | Rr RTWINDOW | CONCENTRATION | %D

FROM TO
Aroclor- 1254 L 4.54 4.84 490 202 | _!
| 2 5.35 | G4 5.20 286 | L
, Aroclor-1260 1 b.67 g5 1 1) 287 —r—
2 6.52 683 | 689 10 76 ) |-
1407217

J6A
122



FORM X

IDENTIFICATION SUMMARY
FOR SINGLE COMPONENT ANALYTES

YWHDE-S0052-000%

Labs Name: Empirical Laboratnries, LLC
L Sample 15 140721710 Diate(s) Analyzed (8082014 08I08/2014
Instrument 103.( 1) GL-ECD3 Instrwnent 10 (2); GL-ECD3
(C Calumm (1} Ioy {mm) GC Column {2): fo: {rm)
ANALYTE COL RT RTWINDOW | concenTRATION | %D
FROM TO
Amoclor-1234 | 4.58 484 490 17.0 e |
2 535 610 | 620 315 & I
1407217

BT
123









DataQual Seleet Metals by ICP-AES

drabes i bl samples dré Magaed (oe OB cantdmmlisn

MATRIX SPIKE/DUPLICATE SUMMARY

Qualifications were made based on the 12/12 revision of the Region 11 guidance SGPs which fags only the native sample for
spike and spike dup recovery and RPIY issues, The submitted PDS spikes were also considered in the evaluation of the spike
data,

The MS/MSD pair of sample VW W0b-SD052-0000 exhibited soeeptable recoverics in the MSD but recovenes were high in the MS
The submitted PS8 was acceptable. The reported positive resulls in the nafive sample were qualified as éstimaigd 1+ far both
analyles, All associated LES recoveries wers acceplable also,

SERIAL DILUTIONS

The laboratory submitied acceptable sérial dilation apalyses. Nogualifications were required.

SAMPLE RESULT VERIFICATION

Specific Comments:
All sample resulfs were reported within the calibration/linear range of the instuments, Dilutions were performed. The raw data and
caleulations were verified, Field duplicates were assessed — see the Tallowing page for results and qualifications iF needed.

r % I'J T
- l ARTVEhIY &
Reviewer | -*:*:1. ,(/Uﬂ; twﬁ pates (0 815 1Y
B <) E
S SWMUB, Vieques CTO-113
i L SDG 1407217
Zn & Ph only
Page Tof 2
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The following quality control samples were provided with this SDG: sample VWW06-
SDO46P-4854-field duplicate of sample VW W06-8D045-4834: sample VW WO6-
SDO48P-4854-field duplicate of sample VWWO06-SD048-4854; sample VW W06~
SDOSOP-0006-field duplicate of sample VWWO06-SD030-0006; and rinse blank sample
VWWO6-EBO1-073014,

The samples were evaluated based on the following crlteria:

» Data Completeness -
s Sample Condition

» Technical Holding Times v
o Initial/Continuing Calibrations ¢
« |CSA/ICSAB Standards i
» Low Level Standards -
» Blanks *
» Surrogate Recoveries !
o Lahorawory Control Samples "
s Mauix Spike Recoveries Y
»  Matrix Duplicate RPDs »
o Serial Dilutions :
o Field Duplicates

s |dentification/Quantitation

» Reporting Linits "

* < indicates that qualifications were nof reguired based on this criteria

Overall Evaluation of Data/Potential Usability Issues

A summary of qualifications applied to the sample results are noted below for the
fractions validated. Speécific details regarding qualification of the data are addressed in
the Specilic Evaluation section of this narrative, £ an issue is not addressed there -were
no actions required based on unmet quality criteria. When more than one qualifier is
associated with a compound/analyie the validator has chosen the qualifier that best
indicates possible bias in the results and flagged the data accordingly. However,
information regarding all quality control issues is provided in the body of the report and
on the qualification summary page. /f an issue is not addressed in this narrative there
were ng aelions required based on wnmet quality contrpl critera.

No eritical findings resulting in data rejections were noted, Some major findings
resulting in qualification of data as estimated were noted. The majority of the data is
reported without qualification.

CHAM HILL

NTR Vieques SWMIUI6
SDGH 1407232

Page 2

LS~















Glossary of Qualification Flags and Abbreviations, continued

Field QC Blank action:

Note — Use freld blanks to qualify data only if field blank results are greater than

prep blank resulls.,

Do nol use rinsale blank associated with soils to qualify waler samples

Mo Action -

)=

I+ -

General Abbreviations

and vice versa.

The sample result is greater than the LOD and greater than
ten times (10X) the blank value.

The sample result is greater than or equal to the MDL but
less than or equal o the LOD, resull is reported as non-detect
at the LOD when the B result is less or greater than the
LOD.

Sample result Is greater than the LOD and less than the FB
value when the FB value is greater than (he LOD,

Sample result is preater than the FB value but less than 10X
the FB value when FB value is greater than the LOD,

MDL, method detection Nmit

DL instrument detection limit

LODVRL Level of Detection//Reporting Limir
LOO Level of Quantitation

+ pasitive result

- non-detect result

CH2M HILL

NTR Viegues SWMUG
SDC# 1407232

Page 7
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ANALYSIS DATA SHEET

VWW06-5D046-2430 K15 ()

Laborsiory 1 | S U723

Clienr: CHIM il e et MU Miegues CT0 113 SWMULG

Mt | ahritary 113 ALY LTS Tt 11 (2B4301 D

Sainpled! Analyzed: e EREY

Siplics Prepamimon BT 13wt o

Barch: A 0407 Sequence. 41N Calibrtion 220500 Histoumyent (] S e

CASNGO, | COMPOLND ONE. fug/Ke dn f. |00 (e 0

12670112 | Aroloe- (016 [207 53 137 274 it}
104282 | Aroclon-iZ2] (L) 683 137 174 |
1141165 | Aroelor 333 |20 (1% 133 274 i
S3869-21-0 Aroclm=1243 |20 K3 137 274 L

| 12672-29:6 Argclor 1248 [2C] f 41 {37 374 I

L LI0YT-68-1 Aroelur-1354 (20} 4452 b 83 117 274
L HA6-83-5 Arothim= 20 [20] %3 13.7 204 i
IS Araeln- 1262 |20) (43 13z 274 1

| 1em-14-4 Aroclps= 1268 20 (RE] 13.3 274 1l
Tatal Torgel Avalvics Reponed: 18
SYSTEM MONITORTWG COMPOLND ATIEL by i) CO R iy | W REC DCLIMITS g
Teteachlormeme-xylane 1201 2131 2554 Rod - 125

| Decachlorobivheny! [2C] 2731 2343 [TE b0 - 125

1A4ANT 217 Surmm Dackana

u

35
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ANALYSIS DATA SHEET VWAYDGE-SDI46-2430

Laboratory: Empirieal Laboratories, LLC 8DG: (407232
Chent.  CH2M Hill, ne. Project: MTR ¥ieques CTO 113 SWMLI 6
Matrix: Solid Laboratary 1D: 1407233-02
Sempled: 0729714 0835 Regejved: 0731714 08:30
Yo Solids: 3936
Cone. i ]
CASNO, | Analyie /g dry) DL LoD | oQ | bF | 0 Mithod Hatch Analyzed

74021 | Lend L16 paoy | oo | 154 i i % Weal0C dngs | uRond 2006
=
e | Tine £ 5 i 4,54 1 | 2 ] I} SuRi oo | TR LieL: r BR2L/ 14 Ve

L3

1407232 658



ANALYSIS DATA SHEET e P o

Laborory: Emprical Laboosigries, LLC S0 187232
Clienr:  CH2M HUL Inc, Proect: NTR Vieques CTO 103 SWMLL 6
Mdaerine  Salid Labaratary 10 1407232-03
Sampled: 07529014 08:40 Received:  Q751/14.08:50
% Solids: 6118
Cone.
[ CASNO. | Anaiyte (mggdry) | oL | LOD |woo | DE | © Methid Baleh Analyzed
T2 | Lead Siwentnc S L2 TR L4 3000
hdll—m‘-& h- AT | “amiroas | omaiie ezl

1407232

U338

658












Laboratory

ANALYSIS DATA SHEET

Empirical Liporatopes, LLC

Client: CH2IM Hill, Ine.
Matrix:  Solic

Laborgtory 1D:

SLHT;

Prajeet:

YWOWIMG-5 D4 T-2430

1407232

NTR Vie ’
1407332-07F

Sampled: (TG94 0935 Receved: 0731/14 08:50
Shanlidss 608
Canc |
CASNO. | Analyie {mg/kg dev) nL LOD | LOQ | DiE QD Met od Biteh Anslyaed
TR | Lemt Lo 471 0943 ! 157 | SWelibC AHI 1024 QS | T AT
. - —
Tddliaf | Elne a467 215 430 Ir (il ] i JFI' SWHlInC dH| 4 URRINE 5
b L
T
1407232 Li s 663




ANALYSIS DATA SHEET '

VWWIG-SDI4T-a854
)
Laboraory:  Empunicsl Labogiories, LLC S 1407232
Client: CH2M Hill_Ine Projeat: NTH Viegues CTO 113 SWHMLU &
Matrin:  Solid | aboratory (D: 1407337.08
Sampled: 072914 09:40 Received: (1414 OE{50
Y bolids: 3707
Cune, |
CASNQ. | Analvie |mgfkg dry) DL LOn ' Lo | DF L¥] Methnd Baich Analyzed
Ta¥RG24 | kend (1] | 500 | o0 147 | i SwWabine LR i L TUR T P R
Toalbied | Zinc | L 3] it i | -3 u & Wit D GH 0l GREN A 1509

1407232 043 gea

































¥ v “)
ANALYSIS DATA SHEET A Shins A
Laborstory: Empirical Labormiories, LLC SDG: 1407232
Cligny C itl, Inc. Project: MTE Vieaues CTO 113 SWMLU &
Marrix:  Solid Laboratory [D: 1407332-19
Sampled: 072914 1330 Recrived Q773014 08 50
Yo'5olids: A7.91
Cones |
CASNO, | Analyje (mg/Kg dry) DL Lon | Le} | DF Q Method i Batch Analyzed
TaPEL-L | Lead 30 I 7aY | 54 158 | o SWNIHIC AHI24 (LR ]
e
| Tadbe-h | Zanc 535 Lsa 512 lod f | o1 WO ARG | D15 14 188

1407232






ANALYSIS DATA SHEET VWAVDE-SD050-2430
Laboritory:  Empirical ® SOG: 1407232
Client:  THIM Hill. Ine, Projece VTR Vienues CT SWMLI &
Matelx:  Solid Laboratory 1D [407232-21
Sampled: 07/29/14 13:40 Recewved:  OT/11/14 08,50
Y Solids: 36553
Cone. I
CAS NO, | Analyie [mpig dry) ol LOD | LG | DLF i} | Method ftch Anabvred
7439521 | Lead 46 0505 s e I 1| SWhHA1OC dHinhz4 OmIR 4 (904
Thieai-s | Zine 513 ida B57 137 2 p 1 SWEn1 B 1 dHiNze OER2I1I4 (6 a3

1407232

Hah
677






ANALYSIS DATA SHEET

VWWOR-STHISI-T27H

Laborstory! Empirical Laboratones, LLC SDG: 407232
Client;  CH2M Hill, Ine. Project  NIR Vieques GTO 113 SWMU 6
Matrix,  Solid Laboratory 1D: d073az-23
Sampled: 072%14 13:50 Received: 0231014 D8:50
Yo Solds: 53.75
Cone,
CASNO. | Analyie {mg/Kg dry) DL LOD | OO | DV iy Methad Balch Analyzed
TANRLEZA | |ead 1,20 551 | | 54 | | SWERLOE AMEIG OB L
0666 || Zine (i.7 V64 7ar (47 1 4] SWEN0C (HIGed | ORane 167
A
3
o
o8
679

1407232















appended to the Batch ID, A Merhod Blank is an analyte-free matrix ro which all reagents
are added in the same volumes or proportions as used in sample processing. The Method
Blank 15 used ro assess for possible contarminanon during preparaton and/or analysis
steps. Method Blanks within a Batch or Analyncal sequence will be appended with a
numerical value beginning with 1 that will increase incrementally.

BS: LIMS assigns a unique wentfier ro the Blank Spike by namung it as the letters BS appended
to the Barch 1D, The Blank Spike or Lab Control Sample is a controlled analyte-free
matrix, which is spiked with known and verified concentrations of target analytes, Spiking
concentrations can be referenced n the method SOP, The BS is used to evaluate the
viability of analytes raken through the entire prep (when applicable) and analyncal process.
Blank Spikes within a Barch or Analytical sequence will be appended with a numercal
value beginning wuth 1 that will increase incrementally. A duplicate Blank Spike will be
designated as a BSD.

MS: The LIMS assigns each Client sample wirh a unique identifier. The Matrix Spike 1s
designated wirh a MS ar the end of the sample's umque identfier. The Matrix Spike
sample is used 1o assess the effect of the sample matrix on the precision and accuracy of
the results generated using the selected method. A duphcate Matrix Spike will be
designated as a MSD.,

IDs: The LIMS assigns each Client sample with a umque identifier. The letter “RE” may
potentially be appended to the end of the LIMS Sample ID. And “RE"™ implies that the
sample was either re-prepped, re-analyzed straght, or re-analyzed ar a dilufion. Subsequent
re-analysis for the sample wall be appended with 4 numencal value beginning with 1 that
will increase incrmentaﬂy. Eg- RE1 REZ RESJ, etc.

ate L enticity:
[ certify that, based upon my inquity of those individuals immediately responsible for obtaining the
nformanon and to the besr of my knowledge, the dara package 15 in compliance with the terms and
conditions of the contract, borh technically and for completeness, with the exception of the
conditions derailed in this Case Narrative, as verified by my signature below, Dunng absences, the
Data Qualty Manager, Technical Directors or Project Managers are authonzed to sign this
Statement of Data Authenticaty.

—— "

1) L=

Mr. Rick D. Davis
Laboratory Technical Director / VP Operations

1407232 Summ Package















DataQual

Sample Result Verification

PCBs by SW-846 Methods

Reported sample results were verified. Raw data and calculations were verified.  Three reponed positive results exhibited column
quantitation %0's that were >40%. The results were qualified as estimared J.

Reviewer.

NTR Viegues SWMUG, CTO-113
SDGH 1407232, PCBs
Page 2 of 2
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FUORM X

IDENTIFICATION SUMMARY
FOR SINGLE COMPONENT AMALYTES

Viwde-50046-0006

Lab Nama Empirical Laboratones, LLC
Lab Sample 10> LADTIZ2-01 Datels) Annlyzed: ORMDE2N14 08082014
{nstrument D1} OL-ECD3 Instrament |0 (2Y; GL-ECD3
O Column (1) 10 {mm} GC Colwmn {2): 10: {mm)
ANALYTE coL | Rr RTWINDOW | concenTrATION | %D
FROM TO
Aroclos-1254 [ ) [ 4% 4 84 490 234 ! o
BTN 614 1 &0 as6 (1 & |

1407232 Summ Package

1112
172






FORM X

IDENTIFICATION SUMMARY
FOR SINGLE COMPONENT ANALYTES

VEHOB-SD019-000E

L.ab Name- Empirical Laboratanes, LLC
Lab Sample [T 1407232-15 Drate{s § Analyzed D&M0820 14 OEMR2014
Instrument 10 (1) GL-ECD3 Inseriement 10 (2): GL-ECD3
GC Columm (1) o {mm} GC Colum (2} 10z { 1)

ANALYTE GoL | RT RTWINDOW | cONCENTRATION | %D

FROM TO
Aroclor-1254 Dl 7.+ .I 484 4 ) 5.4 :
2z | ose | s [ man | 538 108 |/

1407232 Summ Package
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FORM X
IDENTIFICATION SUMMARY

FOR SINGLE COMPOMENT ANALYTES

VHWRE-SD050-0006

Lab Mame: Empinical Labniatonies, LLC
Lab Sample 1D [A07232-19 Date(s) Analyzed B/RIZ014 OB0RA014
Instrament 104 1 GL-ECD3 brstrameny 108 (25 LlL-FED
G Columni i) 101 fmim) G Column (2) ik {mm})
ANALYTE coL | R RTWINDOW | conceNTRATION | %D
FROM | 1O
aoNaElea) ! 4,58 484 | 490 462 =
r | s AL 610 876 a2

1407232 Summ Package












DataQual Select Metals by ICP-AES

CCHEs | fawever, when qual(feng samples for ©C8 contwmimalion, essociaied somples are dlose jus grior o or just Tellswing o CCR. Theedore: nolall
analyies.im Al spmples are Nogged for OB contsmmoion

MATRIX SPIKE/DUPLICATE SUMMARY

Qualifications were made based on the 12/12 revision of the Region U guidance SOPs which Nags anly the native sample for
spike and spike dup réecovery and RPD issucs, The submitted P spikies were also considered in the evaluation of the spike
dita,

There was no MS/MSD pairanalyzed i this SDG. All asseciated LCS recoveries were acceptable also.

SERIAL DILUTIONS

The laboratory submined acceprable serial dilution analvses, Mo qualifications were required,

SAMPLE RESULT VERIFICATION

Specific Comments:
All sample results were reported within the ealibrationdlinear faoge of the instrumems, Dilitions were performed. The raw data and
calculations were veritied, Field duplicates were assessed —see the following page for results and qualifications if needed

Reviewer . o - Datesl d=70

SWMLIG, Vieques CTO-] 13
SDG 1407232
Zn & Phoonly

Page 2 0f 2 n ? g















The following guality control samples were provided with this SDG: sample VWW06-
SDO5S5P-2430.fleld duplicate of sample VWW6-SD055-2430; sample VWW06-
SD042P-2430.field duplicate of sample VWW(6-SD042-2430; and rinse blank sample
VWW0Oe-EBG1-073114,

The samples were evaluated based on the following critenia:

e Data Completeness -
e Sample Condition

e Technical Holding Times .
» Inihal/Continuing Calibrations ’
« JCSA/ICSAB Standards =
o Low Level Standards &
* Blanks ’
o Sutrogate Recoveries

o Laboratory Contral Samples ‘
e Matrix Spike Recoveries '
« Matrix Duplicate RPDs ‘
o Serial Dilutions .
o Field Duplicates

e ldentification/Quantitation

= Reporting Limits "

*= - indicates that qualifications were not required based on this cieria

Overall Evaluation of Data/Potential Usability Issues

A summary of qualifications applied to the sample results are noted below for the
fractions validated. Specific details regarding qualification of the data are addressed in
the Specific Evaluation section of this narrative, 1f an issue is not addressed there were
no actions reguired based on unmet quality criteria. When more than one qualifier is
associated with a compound/analyre the validator has chosen the qualifier that best
indicates possible bias in the results and flagged the data accordingly. However,
information regarding all quality control issues is provided in the body of the report and
on the qualification swmmary page. /f an issue is nol addressed in this narrative there
were no actions required hased on wwinel quality eomrol eritérma

No critical findings resulting i data rejections were noted. Some major findings
resulting in qualification of data as estimated were noted. The majority of the data is
reported without qualification.

CH2ZM HILL

NTR Vieques SWMUGB
SDGH1408002
Page 2 HIK















Glossary of Qualification Flags and Abbreviations, continued

Fielid QC Blank action:

Note — Use fleld blanks to qualify data only if field blank resulty are greater than

prep blank results,

Do not use rinsate blank associated with soils to gualify water samples
and vige versa.

Mo Action - The sample result is greater than the LOD and greater than
ten times (10X) the blank value.

- The sample result is greater than or equal to the MDL but
less than orequal tw the LOD, result is reported as non-detect
al the LOD when the FB result is less or greater than the

LOD.

R - Sample resultis greater than the LOD and less than the FB
value when the FI3 value is greater than the LOD.

J4-- Sample result is greater than the FB value but less than 10X

the FB value when FB value is greater than the LOD,

General Abbreviations

MDL method detection limt

inL instrument detection limit

LOD/RL Level of Detection//Reporting Limit
LOO Level of Quantitation

- positive result

- nun-detect result

CH2M HILL
NTR Vieques SWMLie
SDG# 1408002
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ANALYSIS DATA SHEET VW WIG-SD043-2430
Labiormtory: Empirical Laboratorjes, LLC SDO 1408002
Clignt: Hil Project: R i SW
Mainx Salid Laharatary [0 1408002-20 File 1D 0SIFSI01D
Sampled: 30ra 130 Prepared: 14 0934 Analyred 4722
Solids: BLHd Preparatian EXY 2340 Dilution: d
Batch: AH04020 Sequenes: 4572502 Calibration: 4209006 Instrumen GL-ECD3
CASNO | COMPOUND fONC. (ugKedy] DL LoD o Ry |
MA Total PCBs i3.1 174 511 u i
(2674112 | Aroclor-1016 6 54 i3 62 U |
| 11104-28-2 Araelss=1 231 6,54 i34 62 u i
| 1L141-16-5 Arocln-1232 654 i3 T u !
| 53469219 | Avaclors1242 654 i3] %2 =]
| 12672-29-6 | Armclor-1248 . B:54 131 261 TR
|| 168 7-59-1 Arocinr-1254 654 i3 22 u
11096-82-5 Aroclion-| 260 5.5 131 262 u
| 37324-23-5 Araclor-1262 .54 13,1 6.2 U
L0144 Aroslor-1 268 6.54 3. 26,2 U
| 5YSTEM MONITORING COMPOLND ADDED (sBpdny) | CONCTwRg dy) [ % REC QC LIMITS 0 |I
| Tetrachloro-m-xylens 265,15 2463 3.0 T - 125 |
| Tetrachloro-m-xvlene |2C] 26,18 W09 76.8 70- 125 |
I DﬂﬂChlﬂtDbillhlnvi 35015 074 73,3 o0 - 125 |
T Decachiorabiohenv 130] 2615 2004 | kg 80-125 | |
-
|:| T*. ||r .I
P =
1]
\
1
- 2T
1408002 44




































ANALYSIS DATA SHEET

VAW WG SDOSS-IMIEG

Laboratory. Empineal Laborggories, LLC SDG: JS0RGOE
Client CH2M Hill, lpe Prisiect MIR Misqiies CTO | LI SWMLIA
Matrin Solid Latdratory 10 14DR062-01
Sampled:  [7/30004 0400 Received DRI/ 084S
Y Saohds: 33233
Cup,
CASNO. | Analyte {mp/Kg dry) oL LoD | LOO | DE 3 Mehul Laich Anlyeed
TAIRUL N | Lead ok D557 ! | B | SWRGIC R pie M
FadkEss | Zine =it 186 371 ¥l | Swipioe AHI0EI - | Omdide e

1408002

19837

L)







ANALYSIS DATA SHEET

VAWWOG-SDUSSP-2430

Laboratory:  Empirrcal ralomés, LLC SO 08002
Client:  CH2M Hill, Inc. Project NTR Viegues CTO V13 SWLL G
Mmbix 3ol Labaratory 1D: 1408002-03
Sampled: (730714 0% 10 Received OB DEAS
o Solk= 3454
Cone,
CAS MOL | Analyte [/ Kg ey} DL Loy | LG | DLF, 0 Methnd Thateh Annlyzed
MIGE) | Lead 1,51 {1550 19 g [ + P i ﬂ'} ST 412072 B4 1 T
TAdLb-f | Zink 4,04 3457 T3 4.7 | -: J0 :::_5 Svbunc ay iRz DB LA]19
(
\
1408002 L4l gag




ANALYSIS DATA SHEET

VWAWIG-S DNSS-4854

Labarstary;  Empirical Laboraories, LLC S0 1408003
Clignt.  CH2M Hill, Inc Project NTR Vieques CTO | 13 SWMLIA
Mainx:  Sobid Labaralory A ANROGI-0d
Sampleq  OFAWI4 DF 13 Heceived; GEADLA 4 DE-S
%5 Solids: 3374
Cone. |
CAS MO, | Analvie {m/ kg dry) oL LOD L0} BLF. Q 1 Methid Baich Analivzed
a3 | .; EL 0,542 i i I 51 S0 iHZOT? OB 14 170
TAlD-ER-6& | Eine £34 141 r 13 14.% T [[a} S6anC dMI032 DRI 1§24

1408002




ANALYSIS DATA SHEET

Labormory  Empincal Laboraones, LLC

Client  CH2M Hill, tne.
Mamx  Salid
Sampled! 073074 0920

SDg

Pragect

Ligroratory |13

YWWOG-50055-T278

LADROa2
MNTR Vieques CTO 113 5WHLIL G
|408002.05

Heceived DEM L4 0828
%) Solds 5441
Cane. |
CAS MO | Analyie (mp/Eg dry) DL 1 LoD | LOG | IvF q | Methad Hateh Analyred
TEISE70 | Lead |71 aEkn | e (& i LTI T I 1T
Taabped | Zmc 3 15 T T 1 :_r:i SWHTI0C 40z [T PR o

1408002

043

641













ANALYSIS DATA SHEET

YWWOe-ZD040-T2TH

Labormtory:  Empurical Lsbaratones LLE S0 4080421
Chenr:  CHIM Hl, 1he Project MNTR Viegues CTO 113 SWMLU &
Mainx,  Sohd Labarmtory |0t [ADRGN2.00
Samipled WIS §0D0 Received: (801114 0845
"o Salks. 5375
LTI
CAS MO, | Analvie {mg ke diry) DL Ly LoD | DF ] Methnd Haich Amalyzed
T30 | Lewd L7 (L3 Y Ik 172 | SwaIng a1 AR 4 728
e
TAdERE | Zing (191 I54 109 (L] ] SWNInE AH 2022 WHZ || 42

1408002

4T 6as







ANALYSIS DATA SHEET

VAV WIS D04 [-24 30

Luborttory: Emmncal Laboratones, LLT DG 1808007
Clienr:  CH2ZM HIIL Ing Project: MNTE Visgues CTO 1115WMU &
Mamx,  Salid Laboratary |Tx [408002-1
'Sump}td. TO004 10:3 Recemved; 0801/ 14 0B 45
% Solids;  SE 44
Conc:
CAS MO, | Analyie (mg/Ke dry) nL LOD LE) | IhF. #] Method Wanch A nalyzed
TP | Lead J.ha L il |68 [ J EWHINE 4Hi20m2 TR 173
—
TH0bEE | Zine 41 336 67l i34 1 i Ewhinhe AH TH/LL I ) L%

1408002

|












ANALYSIS DATA SHEET

VWW0G-5D042-2430

Labaratory hormt e s0G LABR002
Clien:  CHIM Hill, Tne Mrogect MTHR Vipques CTO 113 SWhILIG
Mat  Sobid Laboratory (0 |A08002-15
Sampled: 070300014 12:35 Recewved: Q80114 08 45
% Solids:  58.03
Cone. |
CAS MU | Anxlyie Imp/kg dry) DL !_ L LU | ILF. 4] Methoil Maich Analyred
1438520 | Lead (ET naaT L 1% I i SWaADIL 4pLI 20T [ TATIERE ]
S
ThpBIS | Zips _.I 516 133 a7 34 2 ia SWilhiC i 120672 ORI | 46
-
(s
! H
1408002 o

651



















ANALYSIS DATA SHEET

VWWIOE-SD043-4854

|.aboratary:  Empircal Laboratories LLC 5DG | A0ROOI
Clienl: CH2M Hiil, Inc Propect MTR Viegues CTO 113 SWMMU &
Matre  Splid Laparatory 1D (40800221
Sampled 0730014 1315 Received DBsOL/ 1 08 45
% Solds:  33.95
Cing,
| CASND. | Apalvie (gl kg dry) DL LOD | LOQ | DF, i) Wenton Baich Analvied
T4I007, | Lead |53 [FILEE ] 1.p4 17 | 4 SWENOC 4HI2OI? a7 104 1RF)
e = e
TRADBEE | Zint A0 70 (LT H U SWADIOC tH IR RN 14 1231
(™
uN
“EC
U
657

1408002




































DuataOual PCBs by SW-846 Methods
Hilding Times

Sampling Date, 730

Recerved Date:  &/11/14

Extraction Date;r /4, /6 - PCBs

Analysis Dates;  B(5, 8/11-8/12, /26 - PCBs

The samples in this SPG were validated according 1o the recommendations in the Region 1| SOP NO. HW-37 Rev 3, 52013 and the
QC limit= published in the project speciiic SAR

Receipt paperwork was in order. Cooler iemperatures were scceptable. A seven-day holding time was used for the water samples and
2 fourteen-day holding time was used lor the soil semples. The sunlysis holding time of 40 days was bsed, Based on this, all
exiraction #nd analy s holding times were met,

All samples exhibited percent solids values =30%: so no qualifications were requirad.

Calibrations
ROB2 PCB: Initial calibrations were performed according to the method with a six-point curve for ARG, ARI242, ARI234, &
ARI260 as the representative PCBs. Response faclors were caleulated, %eRSDs were within ©C limits, Al ICY criteria were met
(avg, %Ds were met). Continuing calibration standards were analyzed appropriately (for 1016, 1242 & 12605 All CCVs exhibited
acceprable %Ds (avg, %Ds were met), Colimn resolution was acceptable. Standard retention times were stable throughout the
analyiical sequences. The correct analytical sequences were min. Raw data amd calculntions were verified

Blank Summary
Blank gualification guidelines:
. Neyaetion is faken i a compound is found in the blank but not in the sample.
. Any compound detected in the sample, and the associated blank, must be qualified by reporting the result in the sample as
nor-detect at the LOD when the sumple concentration 14 less than LOD,
3 Sample weight, volume or dilution Factor must be taken into considerarion when applying the qualificaion criveria.
' Apply the same data validation guidelines to any associated rinse and field blanks and all associated samples.

. Cualification/ Action cades:
Mo Action - The sample result is greater than the LOD and preater than five times (5X) the bank value,
UatLOD-  The sample result is less than the LOD when the blank contamination level is less than the LOD

PProfessional judgment is applied when blarik concentranons are >LOD. Results may be flagged as U at the reported concentralion or
rejected. No contamination that resulted (n gualification of the datn was noted in the associated method or instrument blanks or the
subimirted field OC blapks

Blank LD Campound Coneentration | Action Level QFla
na comamination was poted |

Surrogate Recoveries
Surrogate recoveries did not meet criteria tn iwe ol the samples in this SDG. Sanples Y WWO0G-EBO1-073 | 14 and VW W06-5004 1 -
7274 are qualified as essimaten J-/L) due w low surrogate recoveries

Matrix Spike/Matiix Spike Duplicates
The M3/MSD sample analyzed for this SDG were acceprable for all recoveries and RPDs in the ariginal runs. No qualifications were
redunired,

_ Laboratory Control Samples
The LS samples exhibited accepuable recaveries and RPDs. Wo gualifications were required,

Field Duplicate Sample Summary
There were iwo field duplicate pairs in this SDG. Wo gualifications were necessary in either of the fieid duplicale pars. See the
worksheet following this page for details,

NTR Viegues SWMLG, CTO-113
S0 1408002, PCRs
Page | of 2



DataQual PCBs by SW-846 Methods
Sample Result Verification

Reported sample resilis were verified, Raw data and calewlations were verified.  One reporfed positive results exhibied a eolumn
quantitation %0 thar was >40%, The fesult was qualified as estimated J.

Date: ID .*g-i JJ "!

NTR Viegues SWMUs, CTO-113
SOGH 1408002, PCBs
Page 2 of 2

Lie
























DataQual Select Metals by ICP-AES

CCBs. However whan ualifying samphes for COB conjamimmiion, sssoceied samples are (W08 just price (oo just foflowing o CCB Miesefore, nod all
mlyies in wll semples are Nrgged fon CCR coniaminaion

MATRIX SPIKE/DUPLICATE SUMMARY

Qualifications were mude based on the 1212 revision of the Region 11 guidance SOPs which Nags only the native sample for
spike and spike dup recovery and RPD issues. The submitted PDS spikes were also considered in the evalugtion of the spike
Hata,

The MS/MSD palr of samples YW W0G-5D04 1-7278 exhibired acceprable recoveries and RPDs. All assogiated LOS recoveries were
neceptable-also. The PDS was outat [28% No quahificarions were required.

SERIAL DILUTIONS

The laboratary. submmitted aceeptable serial dilution analyses, No qualifications were reguired

SAMPLE RESULT VERIFICATION

Specific Comments:
Ml sample results were reponed within the calibration/dinear mnge of the mstruments, Dilutions were performed. The raw data and
celeulatlons were verified, Field duplicates were assessed — see the following page for results and gualifications if needed

Reviewer ' VAN Date: -/ - 4|

SWMLIG, Vieques CTO-113
SDG 1408002

Zn & Phonly

Page Zaf 2
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no actions required based on unmet quality criteria, When more than one qualifier is
associafed with a compound/analyte the validator has chosen the qualifier that best
indicates possible bias in the résults and flagged the data aceordingly. However,
information regarding all quality control issues is provided in the body of the report and
on the qualification summary page, [f an isswe (s nol addressed in this narpative fhere
were o actions required based on unmet quality control eriteria

PCBs

Nao critical findings resulling in data rejections were noted. Some major findings
resulting in qualificalion of daia as estimated were noted. The majority of the data is
reported without qualification.

One sample exhibited high (>70%) moisture content {based on Region 1l requirements),
All reported results in these samples were gualified as estimated J/UJ

Twao samples required gualification based on exceeded holding times.
Qualifications were required based on non-complian! surrogale recoveries,

Several samples were re-extracted outside ot the holding time. All but two of these
samples were excluded in favor of the results reported in the original analyses.

One of the field duplicate pairs exhibited RPDs greater than the 30% RPD eriteria from
the project specilic SAP and qualifications were required.

One reported positive result exhibited a column quantitation %a) greater than the 40%
RPD eriteria from the project specific SAP and qualifications were required.

Select Metals Ph & Zn

Several samples exhibited high (>50%) moisture content (based on Region [l
requirements). All reported results in these samples were qualilied as estimated J/UT

One of the field duplicate pairs exhibited RPDs greater than the 30% RPD eriteria from
the project specific SAP and qualifications were required.

CHIM HILL

NTR Viegques SWMUG
SDGH1408016

Page 3









The field duplicate pair of samples VWW06-SD035-0006 & VWW06-SDO3SP-0006
exhibiied a high RPD (= 30%) [or AR1254 and total Aroclors, The reported results are
gualified as estimated J with a qualifier code 0of FD

Select Melals, Ph.& £n

The field duplicate pair of samples VWW06-SDO35-0006 & VW W(6-SD035P-0006
exhibited a high RPD (> 30%) for lead (33%) and zinc (51%). The reported results are
qualified as estimated J with a qualifier code of FD.

Compound Identification/Quantitation
PCBs
One positive result exhibited a positive result for AR1254 with a eolumn quantitation %D

>4(0% (based on the SAP requiremenl) at 49%, The result reported for AR1254 in
sample VWWUOG-SD0O35P-0006 is qualified as estimated 1 with a gualifier code of 2C

A summary af qualifications required is provided on the following page, Please do not
hesitate to contact DaraOual ES with any questions regarding this validation report.

Sincerely,

W it lpso
Jacqueline Cleveland

Viee President

CH2IM HILL

NTR Vieques SWMUG
SDG#I408016

Page 6
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Glossary of Qualification Flags and Abbreviations

Qualification Flags (()-Flags)

) not detected above the reported sample quantitation limit
J estimated value
Jt estimated biased high

l- estimated biased low

Ul reported quantitation limit is qualified as estimated

M analyte has béen tentatively identified

IN anglyte has been tentatively identified, estimated value

R result 1s rejecied: the presence or absence of the gnalyte cannot be verified

Method/Preparation/Field QC Blank Qualification Flags (Q-Flags)

Organic Methods

NA The sample result for the blank contaminant is greater than the
LOD (2X sample LOD for common laboratory contaminants)
when the blank value is less than the LOD. The sample result for
the blank contaminant is not qualified with any blank qualifiers,

LOD The sample resull for the blank contaminant is less than the LOD
(2X sample LOD for common laboratory contaminants) but greater
than the MDL when the blank value is less than the LOD. The
sample result for the blank contammant i1s changed to the LOD and
gualified as non-detect 1/,

Inorganic Methods
ICB/CCB/PB Action:

No Action - The sample result is greater than the LOD and greater than
ten umes | 10X) the blank value.

- The sample result is greater than or equal 1 the MDL but
less than or equal to the LOD, result is reported as non-detect
at the LOD), when the ICB/CCB/PH result is less or greater

than the LOD.

R - Sample result is greater than the LOD and less than the
ICB/CCB/PB value when the ICB/CCB/PB value is greater
than the LOD,

J+ = Sample result is greater than the [CB/CCB/PB value but less

than 103X the ICB/CCR/PB value when [CB/CCHB/PH value is
greater than the LOD,
Jiur - Sample result is less than 10X LOD when blank result is
below the negative LOD.
CH2M HILL
NTR Vieques SWMUG
SDG# 1408016

Page8. (18



Glossary of Qualification Flags and Abbreviations, continued

Field QC Blank action:

Note — Lise field blanks to qualify data only if field blank resulis are greater than

prep blank resulis

Da not use rinsate blank associated with soils fa gualify water samples

Na Action -

1h=

I+ =

(General Abbreviations

and vice versa.

The sample result 18 greater than the LOD and greater than
ten times ( 10X) the blank value.

The sample result is greater than or equal to the MDL but
less than or equal to the LOD, result is reported as non-detect
at the LOD when the FB result is less or greater than the
LOD.

Sample result is greater than the LOD and less than the FB
valug when the FB value is grealer than the LOD,

Sample result 1s greater than the FB value but less than 10X
the FB value when FB value is greater than the LOD.

MDL method detection |imit

IDL instrument detection [imit

LOD/RL Level of Detection//Reparting Limit
LOG Level of Quantitation

v positive result

non-detect resull

CH2IM HILL

NTH Viegues SWMUG
SDGH 1408016

Page 9
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ANALYSIS DATA SHEET WAWW G-STIN39-01

Labordtory Empirical Labpratnres, LG S0G (Rl
Clienl CHIM Hill dne. Progec) NIR Vrieayes CTO | L] SWML 4
Mitrix. Sqtid Labaratery 1D; TAUS0 B-BYRED File ICX IEST01 O
Sanpied EallEl Prepared DE294 (2017 Analyred: OFH0H1 4 02 a4
Solids: 4807 Freparaton EXT 3546 Drlurieey
‘Barch: 21429007 Requence &[54 Calibraton: 4333001 Insirumen UL-ECT]
| CASNO | COMPOUND fone ke o] oL Lo | Lo 0
| WA Total PCBy 17.0 i O - R .H-fzgy'j.ﬁ' BE
| (2678-11-2 | Amxloeilis 4 Em 170 M| HIl
11104382 | Atogleri22) 343 110 34| M2l
[ L-TES Adactor1232 §51 i76 14| '____|.a'u_4_'
| 53460-21-9 Ao 1242 [3€] o 340 i uiu Ll
| 1267229.6  Awelor1243 T ST i |y T
| 11097661 | Ardelor- 1289 3C) (BN K Il L oy N
[ T1096-82-5 Ataclor- 260 Bl 76 34 iau

7304258 Atoslor. 1262 T ) - ¥5 170 3. {1y

1100- 144 Aroeinr: 1268 J 57 17.0 34 | My < 'L{
| SYSTEM MONITORING COMPOUND ADDED (g fi) [ LOMNC (wg'K dry) | Y REC 0C LIMITS "0 I
| Termachloon-m-vylene J4.08 3128 94 0= 125 H?
[ Tetrachlorg-m-xviene |2C] 34.08 198 935 70- 125 H2
| Decachiorobiphenyl ' 34.08 909 854 B0 - 125 1
| Decachforabiahenyl 1201 | 3408 1396 94 7 Bl ]

| l'.a!l"l 1‘* HI-{
QA

oy
>3
e |


































































ANALYSIS DATA SHEET \ WW0§-S DO35-0006
Labormtory i E! abo L4016
Client CIH2M Hill, Ine, Project WIR Viegues CT0 113 SWML &
Matris Sahd Labaraosy 11 1A080 {A-37 Fre 103 0l I
Sampled (180114 09:3% Prepared 0814114 0829 Analyzed: ORi26 14 20
Solids At Prepasation’ EXT 1546 Miluslon 1
Hineh AHDpENIS Sequence 2Hz3913 il Hhrrit iy il Inate el Ol-£C0T
CAE MO }EQMPGUND ONE |ugiap dp_v,-! Rt ' Lon LY | )
NA Tt PCB: 284 N 26 1 B3 1] 84
12674102 | Aroclor-1016 T T 0E [ﬁ'ﬁ‘
L 1ibd282 | Asoelar 122l — @ 40 15,6 133 L
LI 06S | Arocion- 1232 980 158 w2 _:_uL;_;
| ShE0-710 | Areclor1242 5 80 IT 392 ™
2672256 Asotior 1345 TR 10 191 i |1
L 11097-691 | Aocini-i254 2C) 84 g80 | 10 392 e R
1096825 | Araclor1260 vgo | e By g o] |
37T324-23-5 | Arocia-1262 TR0 9.6 392 |
[1100-14-4 | Arocios-1264 480 195 TERRE TS
SYSTEM MOMITORMNG CORPOLTN ADDED gk dryd l COMC ke dry) Uy E.E{, !' QU LIMITS Q
Tetrachlora-m-sylene 8.7 ] bl &5 MW-les ’
Telrachloro-m-xvizne 1707 39.17 2719 694 0 .25 d
[ Decachlorobpheny! T (8.3 60 - 124
’:r_}_m:mumhmmm e 1917 | 284 ws | sa.is | 'f:-?

LF



ANALYSIS DATA SHEET

YWWOG-SDUIEP-0006

Langratory: Empinea Lihorarpres LLU SO, A030L5

Chienl: CH2M Hill, lne Project IR ¥ieaues CTO L3 SWMLLS

Malrs Solig Laboralory 12 10 VG-23 Fiie 03yR3601 0

Sampled: (R4 00 40 Frepared. (AN B Analyzid (3728w 32019

Sailids 8T Preparation EXT 3545 DHinution

Bach 4HOROLE Sequence: sHI}912 Calibranon 4232001 T oLECD

CASNO. | COMPOUND fone wargdy] DU LOD Wwg |

I Tole! PCBs s U n 266 79.8 W E

Ci260012 Ameel0l s | | o M0 | ek Ty
[1104-28-2 Am:!n&_ll';i e 89 20,0 ana 4

IileAes | Amdoeiz | ™ om 200 i W _,_.}
SIAENING . AmelorigeT LT 200 400 Y Vo] )

12672206 | Avoclar. 14 : 599 200 ot 4 4oy |

hrm‘sm Aoclor | 28810 AT 20,0 a0 | 5%

CLI006-E2S | Adociorsi2ed f 9.99 200 w8 | Lig . !

324205 | sonen 262 9% | 00 W06 R

r:um.l-i.a ].J.rn:lnr-l-zax | 2 0y e v S aan LA ,_-—
SYSTEM MONITORING COMPOUND AvoEDnEats ) | coMClwbsew) | % REC QC LIMITS Q|
Tetrachloro-m-sylens 1993 24.07 fill3 -1 A
Tetrachloro--xylens (2071 19,94 1468 517 10125 4
Decachlorabioherry 1995 152 519 I T A
Decnchiorotiohenyi 27 19.95 | 1309 318 60 125 !

£ _}'-i}

































ANALYSIS DATA SHEET

VIWWDE-50044-2430

| athoraiomy: Ewnpirical Laboritoics. 1 1.0 S0 1ats01

Clicnt: CHIM Hill, ng, Trapect: NTH Viegues G100 113 SWMLU G

Mairix | by (1) J0TU25-M5 Fife 3 24240010

Sampled. Mepared: Analvzod fR2s/19 1y

Solids: Prepirim, P e Fadigisgm

Batchr dHNN25 Sunuence: 4tiz4u3 Calibiation 4732001 Instrumenn RIS M

| casno. | compounn ONC. (ng/kadrd DL LOD 1,00 0
12674-11-2 Arnelne=1016 6,31 126 2% 1} i
11 IM_-‘!_,S-}, Araelor-1221 03y 12,6 axd L |
L1148 =065 ! Arngtoe= | 232 630 | 12h | 232 1) J
FIpU-21-4 | Arpely-1242 (i (1] 2.0 252 |
13672396 Ariclit-] 148 6.30 126 252 u
11097-69-1 Arvrelon 1254 3946 .30 124 232 |
11 096-82-5 Ardclar-1260 030 126 252 L |
Tt Target Anulyies Heported: |4

E SYSTEM MOMITORING COMPOLIND ADDETE i b divy CHRNE dugip dry) B EL | Q0 LIMTTS 0

| Teirachiim-xyieie 519 2] 48 K31 | Rm=13s
Decachlorobinheny| 250y 203K ~ RILT | pu-j3s

o,

1ANRNIRE Qi Daclkana

—

Wl

W

1

:\\. .\

(52

179



















































ANALYSIS DATA SHEET

VAWWOG-SD0da-2430

Laboratory:  Empincal Labommiones LI C LD |40BGLE
Clignr:  CH2M Hill. Ine Praject NTR Viegues CTO 113 SWMLL 6
Matrix:  Salid Lahoratory 1D 14080 1 602
Sampled- Q74310014 0840 Received: i} 140850
Y Salics:  64.11
Cores
| €AS NO. | Analyie {mp Ky dry) pL Lon | Log | oF. L4 Methad itnich Anplyeed
T | 1o 1.4 [ 4,936 [.45 | SHE0I00 L (20014 1348
T4d0-dan | Zinc 5T TS 142 624 I SO0 100 d15o11 oA 1F [ AE
\

1408016 Summ Package

¢ B5
320



















ANALYSIS DATA SHEET

VWWOGs-5DD45-T278

Labaratory, Emmr aratones, LLC S0, | 40801 6
Client: CH2M Hill, [ne, Prasject MTR Viegues CTO 113 SWMLI &
Marriz:  Sakd Lebormiory [D: 140801 6-08
Sampled: QT3 1/18 0940 Receyved: DE/OSS4 DBAD
% Solids. 600
Crane
CAS NO. | Analyte (mgKe diry) oL LoD LoD | DuF Q Method Batch Anabyzed
T390 | el i.50 0,515 L B3 { 72 I S Wm0 AH | gt Ti8eT 4 27,37
o
Tatluba-G | Zine 11X S hET 117 i o SWRIAT HIST0 DRTWI4 13 08
jl ¥
Al
A F A
Udd
1408016 Summ Package 326









ANALYSIS DATA SHEET RWIE B el
Loboratory:  Empirical [sborstonies, L1LC ShG: 1206016
Client; CH2M thil, lne. froject! MTR Vizques CTO [13SWhLI 6
Malny  Solid Labaratary |0 J08016-11
Sampled,  07/31/14 1010 Received:  08/05/14 08 50
4 Saolids. 3162
Cone.
| CAS ML [ Anatyie g dry) DL Lan | L0g | DE ] Method Banch Analyzed
TAYER3.0 | Lead 148 1,554 Ll E [ I Sweniat AHB ORATIE L)
Tadfib0-8 | 2inc L% ] 158 71 HE 1 o1 Swanne Ab{ 1003 URaWIg 1327

wll

1408016 Summ Package G138 328



ANALYSIS DATA SHEET

Laborstory.  Empincal [abormones, LLC

Clientr  CH2ZM Hill_lne.

Marrin: Sl

Lahoratory 10

SO

Projeet:

YWAWOG-SD038-T2TH

BN

TR Viegues CTO L1ITSWML &

LADRG|6-12

Sempled: (T4 1013 Receved GR/DS/ 14 0350
% Sahds; 5832
Cione.
CAS NOL | Analyte {mp/kg dry) DL LoD | LD | DoF. 0 Method Balel Snmlyzed
—_
10050 | Leat 154 0528 {08 {75 1 S0 iz ORET/i4 TyON
TG E“ ) 1.7% L1} 181 | LWADIDC SHIST QRTTI14 2508
Uiy
1408016 Summ Package 330























































ANALYSIS DATA SHEET

Labgratory:  Empirical [gboramees, LLE
Cliene:  CHIM Hill, Inc,
Matrx  Salid

5DG

Projecs

Laborstory D

VIWWOR-5D035-4854

1408016
NTR Vieques CTO |13 SWMLI 6
1408016-30

Samplea:  UB11]4 0650 Receved QRIS 4 D830
Ye Salids. 5662
Cilﬂl:.
CAS MO | Analyle (mgedry) | pL | LOD | LOQ | DUF, 0 Method Batch Anglyzed
__ =
fu3az-1 | Lead I29 1iv? 14 P57 1 o SWHATAT A0 BEII4 1313
ARG | Tiec .M 387 T4 143 - i WO GH 200 GRFI 4 1515

1408016 Summ Packaae

057
348































































appended to the Batch ID. A Method Blank is an analyte-free matrix to which all reagents
are ndded i the same volumes or proportions as used In sample processing. The Method
Blank is used o assess for possible contamination during preparation and/ot analysis
steps. Method Blanks within a Batch or Analytical sequence will be appended wath a
numencal value beginning with 1 that will increase mcrementally.

BS:  LIMS assigns a unique identifier to the Blank Spike by namung it as the letters BS appended
to the Bach 1D, The Blank Spike or Lab Control Sample is a controlled analyte-free
matrix, which is spiked with known and venfied concentrations of rarget analytes. Spiking
concentrations can be referenced in the method SOP. The BS 15 used tn evaluate the
viability of analyres taken through the entre prep (when applicable) and analytical process.
Blank Spikes within a Barch or Analyrical sequence will be appended with a numerical
value beginning with 1 thar will increase incremenmally. A duplicate Blank Spike will be
designated as a BSD.

MS: The LIMS assigns each Client sample with a unique idennfier. The Matrix Spike is
designated with a MS at the end of the sample’s unique idenufier. The Matrix Spike
sample 1s used to assess the effect of the sample mamix on the precision and accuracy of
the results generated using the selected method A duplicate Matnx Spike will be
designated as a MSD.

IDs: The LIMS assigns each Clieot sample with 4 unique identifier. The letter “RE" may
potentially be appended to the end of the LIMS Sample ID. And “RE” wnplies that the
sample was either re-prepped, re-analyzed straight, or re-analyzed at a dilutton. Subsequent
re-analysis for the sample will be appended with a numencal value beginning wath 1 that
will increase incrementally, Egr REL RE2, RE3, etc.

Sta £ Authenticity:

I certify that, based upon my inquiry of those individuals immediately responsible for obtaining the
information and to the best of my knowledge, the data package is in compliance with the rerms and
conditions of the contract, both technically and for completeness, with the exception of the
condidons detalled in this Case Narrative, as verified by my signature below. Dunng absences, the
Dara Quality Manager, Technical Directors or Project Managers are authorzed to sign this
Statement of Data Authenticity,

. "'_‘:.'.'_'!._‘ y, o
PLErAS =

Mr. Rick D. Davis
Laboratory Technical Director / VP Operitions

118

1408016 Summ Package




















































































































































































ANALYSIS DATA SHEET VWWOG-SD0320006
Lbaratnry Empirical Laborataries LLC SO L408028
Client: CH2M Hill, i Projeet Vi 0113 SWML 4
Matriy. Stbid 1408038-14 (7hbe 1DX: 0F6RT60LD
Humpled: DEAMTS (3} 14 U9 Analyzen: UB/25/14 e 06
Solids, ATF3 a5de Dilution: 1
Baich: 4HO%01T {alibralion 4232001 inisirumen GL-ECD
CASNG, | COMPOLND ONC (up/Ke dr:.rl DL LoD LOG | &)
" NA Toual POBS 379 6.8 14 T S| i
1267d-11-2 | wroclor-TG16 |26 | B4l 6.8 337 i ]
11102282 Arocipr 721 I Bl 16.8 337 _: 1]
CY1141-165 | Atocler-1232 j 241 68 @7 . LW
| 53469-21-9 Asoelor- 1247 [2C] i 841 168 g~ u |
12672-29:6 Aroclar-1248 I g4l 168 337 E i |
V[007-69-) | Aroclor-1254 379 94| T s |
| 11096-82-5 Aroclar- 1260 e . ) 16.8 317 u
MBS | Avesior 1262 T 337 {
1HID0-144 | Arocior- 1268 | a4l 168 337 u
SYSTEM MONITORING COMPOUND ABDED (g ) | PONC fug/Kg dry) ¥ REC QCLIMITS Q
Tetrachloro-m-sviene 3ol 24 b 134 TR~ 125
Tetrachloro-m-svléne [2C] 336l I 25008 4T 70 - 125
| Decachlorobiheny 1361 | 1382 .4 60 - 135
| Decachlorobiphenyl 12C1 33.61 2590 7.1 60-125

1408028 Summ Package
























ANALYSIS DATA SHEET

VIWWOE-SD031- 7278

| abiatory, ] al Labioran i Siots L4080

Client CHIM Hill Tne Praject: NI Vieuses LT 13 SWaMT b

Mebeitri, Laboritoty 113 ALOFU] M52 File 11y i !

Sampled Analvzcd: 1725004 {1453

Serlicks: Prepamuion: EXT 3546 Dilution

Batch- 4H08017 Senhience A[1Z4003 Calibraning 2334l lnstromieit, [

CASNO. | coMPOLND ONC, (1g/Ke dry ) LoD LOG 0

12674112 Arocine- 1018 .00 120 240 1
11 )d-28-2 Amehor-122] .00 | 2 (T u
11141=16-3 Arobar- 1232 .00 2.1 | 244 i
F3602 1 Arpgho= 1747 £00 1201 : 240 It
12672-29:6 i Arochie-1248 .00 120 4.0 1]
$1097-60-1 | Aroek1181 3807 4,00 120 4.0
L1096-82-53 | Aroclar-4260 600 e - 20 U
Totnl Trget Anelyies Reporied, 14

II SYSTEM MONITORING COMPOUND ADDED [uge'hg ihov LGOI jupg b A REC Q0 LIMITS (9]

[ 1 etrachlprn-mexylene 2400 (R | K30 T=1235
Decachioribinheny! 2400 2101 475 | G- 125

1ANAN28 Summ Darbkana



























ANALYSIS DATA SHEET

Labtratory,  Empurical Labaratories, LLC

Client.  CH2M HL I
Matnx,  Solid

Sampled QB/D4714 0950

Labaratory 10

SOC

Project

VW WOR-SDIO29- T2 T4

1408028

NTR Viegues CIO 113 SWMLIH

140402804

Recarved: DRAG! & OB-AS
% Solids. 714
Cangy
CAS NG | Annivie (mgikg dry) pL L3y LM} | ILF. i} Method Raveh A malyzed
TaMEAE | Lead 0802 n7d 149 b 1 .ﬂlf o | D AH 124 L0 LT BT
Tadl-Gi-0 | Line A b 1.8 130 | 1 EI-" SWed 100 A1 el DR 15:I8
i)
1408028 Summ Package

18a







ANALYSIS DATA SHEET

VAYWOG-5D000-2430

Laboralery:  Emprrical Laboratories, LLC S0 140B02E
Clieat! CHZM Hill, Ine Pragect MIR Viegues CTO | 13 SWMLLA
Matrin:  Solid Labsratory [D 140802806
Sampled f14 |0 a8 feceived ORsd |9 OFds
Y Solids: 5224
Come
CASNO. | Analyie {img'g dryi nL LoD | LOg | IWE 0 Mleihad Hriedi Amalyied
wg0i- | Lesd FL L4 117 378 ! i) SWEI10C 4M1502 ORTH 4 16T
ThhRe-6 | Zine L T3l (b5 | 1 u SWhaloc AH BN DRIWIA 1637

1408028 Summ Package

(41

190









ANALYSIS DATA SHEET

VWWIE-SD030-7275

Laboratory.  Emppeal Laboratones, LLEC SDG 2
Cliear CHIM Hill, lng, Project NTR Vieques CTO [ 13 SWMLU &
Marix,  Solid Labaratory 1D 140802§-09
Sampled. DRADGS | I0D Received UR/D6/ 1 0R 45
Y Solds:  GR.95
Canc.
CAS MO, | Analyie {mpiky dry) uL LoD | OO | DE Q Methed Enich Amalyred
7439621 | Lexd 1 48 (555 |78 156 B SWEHI0C djams | WRHLY T
Ta40-B6-8 | Finc wig 196 L5 wi | 2 i1} S0 B 4H 130 owFele 1117

1408028 Summ Package

044 193




ANALYSIS DATA SHEET

VWWIOG-S D03 L0006

Laboralory  Empineal Laboratdnes, LLC DG 408028
Clieny  CH2M Hill, (ot Fropect MTR Vieques CTO [ |3 SWMLI6
Mutrs.  Solid Labaratory |0 {408028-10
Sampled.  ORE4 1305 fecenved QRO |4 0845
Y% Solids; 4545
J Cane
CAS NO_ | Analyie | imgKpdry) nL LoD | LoD | DLF Q Method Balch Anatvired
=
7439-81-1 | Lesd 25 130 119 iz 2 Ty _"‘ SWRDITE 19028 L NN AT
e . -
Tdaouiss | Zisc A Lo 1] 507 1 I3y 2 y 2L | SWanC AHIT0TS DG4 1231
'rl-'
SN R =
645
1408028 Summ Package 194


















ANALYSIS DATA SHEET

VAWWDH-5D03Z-I854
Labormpry.  Empirical Laborsories, LLC SOG L4080 E
Chieni; CH2M M, e Propeet, NTR Vicaues CTO [13 SWMLU &
Matr:  Sodid Lanorsiory 1D [AORO2R- 16
Smmpled. (MO |4 (323 Receved:  DE/06/18 0885
Yo Solids: Hb.59
Cone |
CAS NOD, | Anslyie | fgfhg dry) nL LOD LD | DUF. n] Althind Bateh Analyzed
T419:8%) | Lead 118 LET L L] 116 2 ul] FWhaIoC dHI5023 aw/Igi4 175
1440048 | Zanc (L] R 411 128 | jﬂ Sl | O 440028 (i LU O B
I
| ik
fal

1408028 Summ Package



ANALYSIS DATA SHEET

Labaratory:  Empimical Lobomigres LLU

Client: CH2M Hill, lne

Magix,  Salid

Sampled  08704/14 13:30

VWW0G-S0032P-4854

SDG [dOR0ZE

Progect NTRE Vipgues CTCH 113 SWHLI &

Lusormary 1L [4UR02E-17
Receryed: 080614 0F.45

%o Solids;  BT4A
Cume
CAS NO: | Analyle (g hgdry) DL Lob LG | DF 0 Mlethind Baich Ana |y
TAMAT-l | Lemd 118 W& (§ * ikl i IIJ.] SWaliiar AR GRS A 1748
Tadlti-f | Lime bog 103 L] M A ﬂ] Swac AH 102 oEaand | 750
s
)

1408028 Summ Package

201







ANALYSIS DATA SHEET VWWIk-E Bl 1-080514

Laboratery: Empiocal Laborapries, LLE 3DG LAQ803%
Cliept:  CH2M Hill,_ne Priveat MTR Vicgues CTO 111 WAL 6
Matrine  Waler Laboratory 1D |40R078-19
Sampled: 080574 06435 [eceived 08/06/14 08:45
Cang. | |
CAS NO, | Annlvie fug/L) BL LOD | LOOQ E LF. 0 Methad Bareh Anlyred
a0 | | Lesd | 18 10 00 | u Wi | B dHIE0HE amE s
Tt | Zimw 500 1 w0 | u S e AR LTINS T
=il _-
=,
Vo4
* 203

1408028 Summ Package











































































FORM X

IDENTIFICATION SUMMARY ;
FOR SINGLE COMPONENT ANALYTES I VWWOE-50031-00086
4
Lab Mamse: Empincal Laboratares, LLC
Lab Sample 1D |408028- 1ORE | Date(s) Analyzed: B9/0412014 09420 1
Instrument 113 ( 1) OL-ECD3 Instrument 10 (2) GL-ECDI
GC Column (1] 1oy {mim) 0 Calum (2) Io: {mmy
1
J ANALYTE coL T RTWINDOW | somcenTrRATION | %0
FROM | TO
5 _ Aroclor-1284 S - P T L 5. [ S |V S, « A Gal;
= T T T T S w10 Sk

L)

” ol o Mag
5 LAl

Lol AL L
.,-_!_.i-'-.r‘v-.li-f"L

&7

1408028 Summ Package 175







































Glossary of Qualification Flags and Abbreviations, continued

Field 0)C Blank action:

Note - Use field blanks fo qualify daia only if field blank results are greater than

prep blank resuls.

Do natl use rinsate blank associated with soils fo qualify water samples

MO Action -

LS

General Abbreviations

and vice versa

The sample result is greater than the LOD and greater than
ten limes (10%) the blank value,

The sample result is greater than or equal to the MDL but
less than ar equal to the LOD, result is reported as non-detect
at the LOD when the FB result is less or greater than the
LOD.

Sample result is greater than the LOD and less than the FB
value when the FB value is greater than the LOD,

Sample result is greater than the FB value bul less than 10X
the FB value when FB value is greater than the LOD,

MDL imethod detection limit

DL instrument detection limit

LOD/RL Level of Detection//Reporting Limit
LO0 Level of Quantitation

4 positive result

non-detect resulr

CH2ZM HILL

NTR Viegues SWMLG
SDGH#1408041]

Page 8
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ANALYSIS DATA SHEET

YWWiG-5 00334854

Loborstory;  Empirigal Luborsionie: £ 800G 140804 |
Client: CH2IMN FlL, Ine Project; MNTR Viegues CTO 113 SWMLU &
Matti:  Solid Laboratiry 1D; 140804103
Samipled: (80514 09:15 Received 0EO7IT4 D850
Yo Solids:  B63.90
Cing, i |
CASNO. | Analyte {mg/kg dry) pr | LOD | LOOQ | D.F 0 Methad | Datch Annlyzed !
e
TAMR2-l | Lead 142 0878 175 292 4 Bl sWga oc | dHIE02% (LN (30
——— =
Tllbl-h | Zmc H{ER | | aH4 .T . DIF I SwWaniog | AHGIS | BT 11

1408041

G99 g









ANALYSIS DATA SHEET

VW WOG-STHIZE-2430

Luboratory; iry it 188 &= SDG: | 4l
Cligpr CHM Hill, bdc, Project: MTR Viegues CTO 113 SWMU A
Marrix:  Solid Laboratory [ L 4RO | (s
Sampled: (RD5|4 06845 Receved: DEAIT/ 14 D50
% Solids: ST16
Caone, ® Il
CAS NOL | Analyte (gl dry) oL pon | ung | mF Q Med il Haich Annlyzed
T30.20.1 | Lena Ll b4 228 180 1 ‘n‘ LW 100 AHIALIS e (30
W 789 38 T.5% 15l 1 p's_w' SWH010C tHIb0RY o914 135

1408041

&I
Cal

852
























ANALYSIS DATA SHEET

VWAW ih- 5 DU ZA-10 i

Laboratnry:  Empitical Lahoratarie e S0G | 40804 |
Cliemt  CHIM Hill, Ine Froject NTR Viegues CTO 113 SWML &
Mairin  Solid Lahoratary 1D 140804114
Sampled.  [AA05/14 12.05 Receivied 08/07/14 0850
% Solids: 7165
I Cone.
CAS NO. | Analvie imgkgary) | pr | LOD | LOG | DE Q Methad Tatch Anulyzed
AR | Le=d 353 0540 | 58 180 I UI SWanDIBC AHIHIIS Pamarg (440
— = —
Tatfhbi-g | Line . 150 560 11.2 ] ﬂ:_.h‘ Swald ol AH S DGR 1440

1408041 Summ Package

D@%A 255















ANALYSIS DATA SHEET

VW WG-S5 025-0006

Laboratory: LEmpirical Laborstories, LLC S 1408041
Client:  CHIM Hill, [nc, Praject: MTR Vieques CTO 113 SWMU 6
Matrix:  Salid Laboratory 10 {40804 1-19
Sampled: M54 1250 Recesved: ORM7/ 4 D8-S0
% Solide:  T8.37
Conr.
CASNUL | Apalyie fmgikg dry) P LoD | LOO | GF i Meilvod Batch Analyeed
TG | et o (LI7s 05k 23 { SWHO I 416075 B |5
PO ED | Sinc w9 Jas 150 3,00 | P swmmcﬂ 60 (R 14 |50
it
865

1408041






























ANALYSIS DATA SHEET

lathiratory:  Empirieal Labormioics,

Chient: G128 Bl Tne

Matrx:  Saliil

% Soleds: 3751

biharators 11

s0G

1ol

VWINDE-S0027-2430

JETESE)
MTH Vicgues CTLY 115 SWML 6

12600510

b
CASNO. | Andlvie fmglhg div) o, 100 LOg | Dk, 5 Method Barch Analvaed
Toyar.g | Lend K3 A4 LR 134 ¥ _-'{J SWiFTING A FAGnas (LG T

1ANANAY T Darskans

(178

7R



T ihiratony

ClicnL:

Matris:  Soli

SaSalies: THIT

ANALYSIS DATA SHEET

Linpiricel |ahoreieres, LD
CIT2M BRI I

Loy, (T

STG

Projeet:

VWWOG-50025-0006

L4041
MR Vicques (0O 115 SWMU G

AHG025-LP2

Lo,
CASND, | Al (mpkg dry) Il Lom | L0 | k. i Mephiul Hutth Analyeed
THIA20 | Lpaa Jn.a 148 &3 . 3 J'.'" AWhInC IS QOmINa F3.22

=l

| TALs6-G | Hine | 4n1d r (%1 125 254 | = | o SN GE AHMTY (4 1522

PR
AN
i J.?‘ Y
|
73

4ANRNAA S Dackana

177




LT >
ANALYSIS DATA SHEET ko
Lahoziory - Faspdri AALALRIVIN TS S0G 14 11
Clent: LM EOL o Trooject: BTR Viegues CTO 113 sWMLiG
Muadis,  Sabld Lamatory 112 41126075- 1403
Ah Solids:  37.51
Leane.
CASNO. | Aplvie g Ky i) i, Lo | Lo | nE | 0 Apihpd Batch Anglveed
Tadiksdt. | Tine iR L) e ios I L1 SWADEIN ETHRRES LR TN
0 05"
j

g80
4ANANAY Ciurvarn Darbana 7R




ANALYSIS DATA SHEET

Labrarory:  Dovpirical | aboratonics. L1

Cliente  CHIMW AL Tne I gt

Mutrix:  Solid
Y Solids:  _37.31

I abriratiary 113

VWWOE-SD027-2430

L1

I4UR041
KR Viegues CTO 113 SWMLL G

ALIAO025-MS |

[
CASNO, | Aunlyte Fmvglkg diry) . LM LOG | BF. g St b Bateh Analyeed
T4 | Lead =HeT ILK33 (] i | WO T HAOZE T A 18 T
THaihGis | Zinc hFER a8 T H ju 1 SWEIC JHaAYTE LTI RRT
. ‘J'l,[ o
\! e

41ANANAY Cumn Daclbans

081

a7a



ANALYSIS DATA SHEET

VNWOE-5D025-0006

Labaramry:  Empirical Latoraiones. LLC 8 140804 |
Clien:  CH2M Hill, Ine Prajeet: M Wiegques CTO LS SWMLIL G
Matnx:  Sobd Labomior 1D dH2M)25-M52
% Balids  _TH3T
TS

CASNO, | Analyre [mp/ Ky dry) {1 LOon. | 1.0Q | D ] Mlethind Rateh Annbvred
TANGH2-1 | Lewd kh | nauk (11 130 1 AW BT AF200AT NRIEZT 1 E 150
TddnG. | i BT 130 Thi 57 i SWaLIC 4H TS LR

4ANANAA S Daslbana

N

(82
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DataQual PCBs by SW-846 Methods

Labaratery Control Samples
The LCS samples exhibited acceptable recovenies and RPDs. No gualifications were jequired

Field Duplicate Sample Summary
There were three feld duplicate paes (n this SDG. No gualifications were necessary I ane of the field duplicate pairs. See the
worksheet following this page (or details.

Sample Result Verification
Reported sample results were verified. Raw data and calculations were ver|fied,

Bﬂ:nw;‘f}cﬁjw ‘MC{ Date: |0'JB '.I"-l

[ —f-r

—

NTR Viggues SWMUG, CTO-1 13
EDGH 408041, PCRs
Fape 2 ol 2

(93




























































Appendix E
Data Quality Evaluation
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Acronyms and Abbreviations

DoD Department of Defense

DQE Data Quality Evaluation

DQO data quality objective

EPA Environmental Protection Agency
LCS laboratory control sample
LOD limit of detection

LoOQ limit of quantitation

mg/kg milligrams per kilogram

MS matrix spike

MSD matrix spike duplicate

PCB polychlorinated biphenyls

PRG Project Remediation Goal

QcC quality control

SAP Sampling and Analysis Plan

SL screening level

SOP Standard Operating Procedure
SSL soil screening level

SWMU Solid Waste Management Unit

TCE trichloroethene
UFP Uniform Federal Policy
ug/kg microgram/kilogram

EN1120151000TPA



SECTION 1

Data Quality Assessment

This Data Quality Evaluation (DQE) 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 trichloroethene (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 quality control (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
Vieques West Solid Waste Management Unit (SWMU) 6 (site), discrete sediment (matrix), and July 28 - August 6,
2014 (date range).

1.1 Laboratory Internal Quality Control Review

Prior to releasing the analytical data, the laboratory (Empirical Laboratories, LLC) reviewed both the sample and
QC data to verify sample identity, instrument calibration, limit of quantitation (LOQ), 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.

1.2 Data Validation

A third-party data validator reviewed all data packages using the validation criteria outlined in the site-specific
Uniform Federal Policy (UFP)-Sampling and Analysis Plan (SAP) Worksheets #34-36 (CH2M HILL, June 2014). For
the most part, these Worksheets reference the appropriate Region Il Standard Operating Procedure (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
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the UFP-SAP. Guidance and qualifiers are taken from related Region Il SOPs and guidance is taken from National
Functional Guidelines. The following protocol was used for validation:

e For PEST/PCB via SW-846 8082A:
— UFP-SAP limits for field QC samples, accuracy/precision, calibrations, and laboratory QC samples

— Data qualifiers from “Polychlorinated Biphenyl (PCB) Aroclor Data Validation (SOP HW-37, Rev. 3)” (May,
2013)

— Guidance from United States Environmental Protection Agency (EPA) “USEPA Contract Laboratory
Program National Functional Guidelines for Organic Data Review” (EPA-540-R-08-01, June 2008) as
needed

e For METAL via SW-846 6010C:
—  UFP-SAP limits for field QC samples, accuracy/precision, calibrations, and laboratory QC samples

— Data qualifiers from “ICP-AES Data Validation (SOP HW-2a, Rev. 15)” (January, 2012)

— Guidance from "USEPA Contract Laboratory Program National Functional Guidelines for Inorganic
Superfund Data Review” (EPA 540-R-10-011, January 2010) as needed

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:

The non-rejected result

The result from the appropriate concentration range (dilution factor)

The detect when one or more result is detected and one or more result is nondetect
The greater of detects, and

The lesser of nondetects (U-Values)

uhwnN e

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 United States
Department of Defense (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 concentration, 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
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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.

1.3 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 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 (estimated). 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 J - Potential low bias. The parameter was positively identified and the associated numerical value is the
approximate concentration of the parameter in the sample (estimated). Furthermore, the result is affected
by a potential low bias, and thus the concentration may be higher.

e J*- Potential high bias. The parameter was positively identified and the associated numerical value is the
approximate concentration of the parameter in the sample (estimated). Furthermore, the result is affected
by a potential high bias, and thus the concentration may be lower.

e NIJ - Qualitative identification questionable due to poor resolution. The parameter was presumptively
identified and the associated numerical value is the approximate concentration of the parameter in the
sample.

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

Note that, for this particular data set (Vieques West SWMU 6 discrete sediment samples collected between July
28 and August 6, 2014), no results were R-qualified as “rejected” and no detects were U-qualified due to blank
contamination. The U-qualifier does not indicate a quality control exceedance.
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1.4 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, J*-qualifiers, J-qualifiers, UJ-qualifiers, U-qualifiers, and NJ-qualifiers to represent “estimated,”
“biased high,” “biased low,” “nondetect, estimated LOD,” “nondetect or not detected at significantly greater
than that in an associated blank,” and “tentatively identified” respectively. The only time the data validator
would change a result’s detect status was when J-qualifiers change to U-qualifiers (detect to nondetect) as a
result of blank contamination. That did not occur for this data set.

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. J+ and J- qualifiers also indicate “estimated” detections but also indicate the
direction of the bias.

1.5 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 Project Remediation Goals (PRGs) as documented in the UFP-SAP Work Plan.

The lead sediment data consisted of 140 detections ranging from 0.84 to 731 milligrams per kilogram (mg/kg)
(the PRG is 218mg/kg). There was one nondetect at 2.32mg/kg.

The zinc sediment data consisted of 131 detections ranging from 2.98 to 1110mg/kg (the PRG is 410mg/kg).
There were ten nondetects ranging from 6.5 to 8.42mg/kg.

Because it is assumed that Aroclor-1242, Aroclor-1254, and Aroclor-1260 are present at the site, these analytes
(one half the reporting limit) contribute to Total Aroclors even when nondetect in a sample. Therefore, Total
Aroclors is detected in each sample, and detections ranged from 15.6 to 405.5 microgram/kilogram (ug/kg) (the
PRG is 1000ug/kg). When at least one Aroclor was detected in a sample, Total Aroclors ranged from 30.8 to
405.5ug/kg. When no Aroclors were detected in a sample, Total Aroclors ranged from 15.6 to 56.65ug/kg.

All nondetect results were at less than the PRG.

It should also be noted that of the individual Aroclors (1016 through 1268), only Aroclor-1242, Aroclor-1254, and
Aroclor-1260 were detected. Detections ranged from 16.1 to 286ug/kg. Nondetects ranged from 10.4 to
123ug/kg. For Aroclor-1254, the highest nondetect was 123ug/kg, supporting a potential PRG of 200ug/kg for
Aroclor-1254.

1-4 EN1120151000TPA



SECTION 2

Vieques West SWMU 6 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 sediment data within Vieques West SWMU 6, as well as to provide an assessment of data

usability. Sediment samples were collected by CH2M HILL, Inc. between July 28 and August 6, 2014.

2.1 Sediment Metals

Lead and Zinc were analyzed via SW-846 6010C. The validation process resulted in the following qualifiers for

results in the metals fraction:

Matrix Analysis Group Validator Qualifier Reason Code Count Percent
Sediment METALs J [none] 174 61.70%
Sediment METALs [none] [none] 50 17.73%
Sediment METALs J oT 35 12.41%
Sediment METALs U [none] 11 3.901%
Sediment METALs J FD 10 3.546%
Sediment METALs J* MSH 2 0.7092%

282 100.0%

100.00% not R-flagged and available for use

The “OT” reason code indicates that a J-qualifier was applied due to percent solids exceeding 50%. The “FD”

reason code indicates that a J-qualifier was applied due to field duplicate relative percent difference exceeding

the upper control limit. The “MSH” reason code indicates the J*-qualifier was applied due to matrix spike
recovery exceeding the upper control limit. Both METALSs results affected by a potential high bias were less than

the corresponding PRG.

2.2 Sediment Aroclors

SOMO1-list Aroclors were analyzed via SW-846 8082A. The validation process resulted in the following qualifiers

for results in the Aroclors fraction:

Matrix Analysis Group Validator Qualifier Reason Code Count Percent
Sediment PEST/PCBs U [none] 1042 73.90%
Sediment PEST/PCBs uJ SSL 294 20.85%
Sediment PEST/PCBs J 2C 18 1.276%
Sediment PEST/PCBs uJ HT 16 1.135%
Sediment PEST/PCBs uJ oT 10 0.7092%
Sediment PEST/PCBs [none] [none] 9 0.6383%
Sediment PEST/PCBs J [none] 9 0.6383%
Sediment PEST/PCBs J- SSL 6 0.4255%
Sediment PEST/PCBs J HT 4 0.2837%
Sediment PEST/PCBs NJ 2C 2 0.1418%

1410 100.0%

100.00% not R-flagged and available for use
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The soil screening level (SSL) qualifier indicates that a J-qualifier or UJ-qualifier was applied due to spiked
surrogate recovery less than the lower control limit. The “2C” reason code indicates that a J-qualifier or NJ-
qualifier was applied due to dual-column relative percent difference exceeding the upper control limit. The “HT”
qualifier indicates that a J-qualifier or UJ-qualifier was applied due to holding time exceedances. The “OT”
reason code indicates that a J-qualifier or UJ-qualifier was applied due to percent solids exceeding 30%.

Of the six PEST/PCBs results affected by a potential low bias, only three have a PRG. Although these detections
are estimated, potentially biased low (and thus the actual concentration may be higher) and are less than the
PRG, it should be noted that the detections range from 2.8% of the PRG to 10.8% of the PRG (they are not close
to the PRG).
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SECTION 3

PARCC Considerations

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. Ten detections were
J-qualified as “estimated” due to field duplicate relative percent difference exceeding the control limit. Because
they are noted via the field duplicate, these are likely the result of matrix heterogeneity and not associated with
analytical non-conformances. Eighteen detections were J-qualified as “estimated” and two detections were
NJ-qualified as “tentatively identified” due to dual-column reproducibility. 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.

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, a matrix spike (MS)/matrix spike duplicate (MSD) and laboratory control sample
(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. Minor accuracy exceedances were noted.
Two results were J'-qualified as “biased high” due to matrix spike recovery at greater than the upper control
limit. Although this may indicate a potential high bias, the exceedance is not severe enough to warrant rejection
and thus there is no negative impact on the availability of data. A total of 294 nondetect results were
UJ-qualified as “nondetect, estimated reporting limit” and six results were J-qualified as “biased low” due to
spiked surrogate recovery at less than the lower control limit. This 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. Although these minor accuracy exceedances warrant qualification, 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.

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 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.

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 data quality objectives (DQOs). Therefore, completeness is calculated as the
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number of analytically-sound results that are available for use compared to the total number of measurements
made. “Polychlorinated Biphenyl (PCB) Aroclor Data Validation (SOP HW-37, Rev. 3)” (May, 2013); “USEPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review” (EPA-540-R-08-01, June
2008); “ICP-AES Data Validation (SOP HW-2a, Rev. 15)” (January, 2012); and "USEPA Contract Laboratory
Program National Functional Guidelines for Inorganic Superfund Data Review” (EPA 540-R-10-011, January 2010)
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.

No results were R-qualified as “rejected.” 76.54% of results (1295 of 1692) are available for use as reported by
the laboratory. The remaining 23.46% of results (397 of 1692) are available for use as qualified by the data
validator. The results are 100% available, and the overall completeness goal of 95% was met for this data set.

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 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 (there were no rejected data in this set), precision and accuracy were demonstrated to be
acceptable, and the data user may be confident that this data set is comparable to others of high data quality.
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Appendix F

PRG Exceedances - SWMU 6 Surface Sediment - Post-Removal Conditions
Former Naval Ammunition Support Detachment, Vieques, Puerto Rico

VWWO06-SD003 VWWO06-SD004 VWWO06-SD005 VWWO06-SD006 VWWO06-SD007 VWWO06-SD008 VWWO06-SD009 VWWO06-SD010 VWWO06-SD024 VWWO06-SD025
Sediment I_VWW06-SD003-0211 | VWWO06-SD004-0211 | VWWO06-SD005-0211 | VWWO06-SD006-0211 | VWWO06-SD006P-0211 | VWWO06-SD007-0211 | VWWO06-SD008-0211 | VWWO06-SD009-0211 | VWWO06-SD010-0211 | VWWO06-SD024-0006 | VWWO06-SD024P-0006 | VWWO06-SD025-0006
Chemical PRG 02/04/11 02/04/11 02/04/11 02/04/11 02/04/11 02/04/11 02/04/11 02/04/11 02/04/11 08/05/14 08/05/14 08/05/14
Inorganics (MG/KG)
Lead 218 442 185 157 J 93J 79.3J 118 J 6.8J 612 J 134 J 160 194 300
Zinc 410 440 262 237 J 206 J 162 J 254 J 11 849 J 164 J 200 226 509
Notes:
Grey highlighting indicates value greater than PRG
Bold indicates detections
VWWO06-SD026 VWWO06-SD027 VWWO06-SD028 VWWO06-SD029 VWWO06-SD030 VWWO06-SD031 VWWO06-SD032 VWWO06-SD033 VWWO06-SD034 VWWO06-SD035 VWWO06-SD036
Sediment |_VWW06-SD026-0006 | VWWO06-SD027-0006 | VWWO06-SD028-0006 | VWWO06-SD029-0006 VVWWO06-SD030-0006 VWWO06-SD031-0006 | VWWO06-SD032-0006 [ VWWO06-SD033-0006 | VWWO06-SD034-0006 | VWWO06-SD035-0006 [ VWWO06-SD035P-0006 | VWWO06-SD036-0006
Chemical PRG 08/05/14 08/05/14 08/05/14 08/04/14 08/04/14 08/04/14 08/04/14 08/05/14 08/01/14 08/01/14 08/01/14 08/01/14
Inorganics (MG/KG)
Lead 218 363 455 357 161 164 J 205 J 273 J 307 104 J 84.6 J 118 J 167 J
Zinc 410 892 439 409 178 231 ) 446 J 383 J 545 175 J 274 J 462 J 188 J
Notes:
Grey highlighting indicates value greater than PRG
Bold indicates detections
VWWO06-SD037 VWWO06-SD038 VWWO06-SD039 VWWO06-SD040 VWWO06-SD041 VWWO06-SD042 VWWO06-SD043 VWWO06-SD044 VWWO06-SD045 VWWO06-SD046 VWWO06-SD047 VWWO06-SD048
Sediment _VWW06-SD037-0006 | VWWO06-SD038-0006 | VWWO06-SD039-0006 | VWWO06-SD040-0006 VWWO06-SD041-0006 VWWO06-SD042-0006 | VWWO06-SD043-0006 [ VWWO06-SD044-0006 | VWWO06-SD045-0006 | VWWO06-SD046-0006 [ VWWO06-SD047-0006 | VWWO06-SD048-0006
Chemical PRG 07/31/14 07/31/14 07/31/14 07/30/14 07/30/14 07/30/14 07/30/14 07/31/14 07/31/14 07/29/14 07/29/14 07/29/14
Inorganics (MG/KG)
Lead 218 191 J 1.88 J 289 J 79.6 111 131 J 420 J 182 731 J 145 83.3 183 J
Zinc 410 264 J 10.7 J 478 J 112 126 187 J 548 J 283 1,110 J 335 125 318 J
Notes:
Grey highlighting indicates value greater than PRG
Bold indicates detections
VWWO06-SD049 VWWO06-SD050 VWWO06-SD051 VWWO06-SD052 VWWO06-SD053 VWWO06-SD054 VWWO06-SD055
Sediment |_VWW06-SD049-0006 | VWWO06-SD050-0006 | VWWO06-SD050P-0006 | VWWO06-SD051-0006 VWWO06-SD052-0006 VWWO06-SD053-0006 | VWWO06-SD054-0006 [ VWWO06-SD055-0006
Chemical PRG 07/29/14 07/29/14 07/29/14 07/28/14 07/28/14 07/28/14 07/28/14 07/30/14
Inorganics (MG/KG)
Lead 218 211 290 J 213 J 74.6 734 240 142 J+ 96.6
Zinc 410 294 535 J 422 113 283 377 247 J+ 234
Notes:

Grey highlighting indicates value greater than PRG

Bold indicates detections
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APPENDIX G - ECOLOGICAL SETTING SITE PHOTO-DOCUMENTATION

See Photo #2

Photo 1 - SWMU 6 lagoon - January 2010 (panorama). Recently planted mangrove restoration area at far right
(eastern end).

Photo 2 - Area of recently planted red mangrove propagules at eastern end of lagoon (January 2010).
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See Photo #4

Photo 3 - SWMU 6 Lagoon — October 2013 (panorama). Mangrove restoration area at far right (eastern

shoreline).

Photo 4 - Successful mangrove establishment (December 2014), same location as historic Photo #2 at eastern

shoreline of lagoon.
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APPENDIX G - ECOLOGICAL SETTING SITE PHOTO-DOCUMENTATION

Photo 5 - View of mangrove restoration area near northern end of lagoon (January 2010); northern
connection with a lobe of Laguna Kiani in background.

Photo 6 — Significant growth of planted red mangroves as of December 2014, same view as Photo #5 at
northern end of lagoon.
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Photo 7 - View of western shoreline of lagoon (January 2010), where no mangroves were historically planted.

Photo 8 — Naturally recruited mangroves (red, white, and black mangroves) along the western shoreline of the
lagoon (December 2014).
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APPENDIX G - ECOLOGICAL SETTING SITE PHOTO-DOCUMENTATION

Photo 9 - Naturally recruited patch of turtle grass (Thalassia testudinum) within the northern end of the
lagoon, near outlet to lobe of Kiani Lagoon.

Photo 10 - Naturally recruited colony of feather algae (Caulerpa sertularioides) within the northern end of the
lagoon, near outlet to lobe of Kiani Lagoon.
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Photo 12 — Checkered Puffer (Sphoeroides testudineus)
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Photo 13 — Bigeye Mojarra (Eucinostomus havana)

Photo 14 — Crested Goby (Lophogobius cyprinoides)
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Photo 15 — Bay Whiff (Citharichthys spilopterus)

Photo 16 — White Mullet (Mugil curema)
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Photo 17 — An example qualitative dip net sample showing various snails, mussels, clams, and algae.

Photo 18 — Wedge clam (Tellina sp.)
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Photo 19 — Purplish Tagelus (Tagelus divisus); a mussel species

Photo 20 — Virgin Nerites (Neritina virginea); colors extremely variable
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AR S

Photo 21 — Tessellate Nerite (Nerita tessellate)

Photo 22 — Bubble shell (Haminoea sp.)
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Photo 23 — Amphipod species

Photo 24 — Caribbean Mud Fiddler Crab (Uca rapax) — common year-round
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Photo 25 — Blue Crab (Callinectes sapidus)

Photo 26 — Brown Shrimp (Farfantepenaeus aztecus)
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Photo 27 — Dense population of upside-down jellyfish (Cassiopea xamachana) throughout the lagoon, year-
round.

Photo 28 - Close-up view of upside-down jellyfish (C. xamachana).
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Photo 29 — Wilson’s Plover (Charadrius wilsonia)

Photo 30 — Least Sandpiper (Calidris minutilla)
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Photo 31 — Greater Yellowlegs (Tringa melanoleuca)

Photo 32 — Black-bellied Plover (Pluvialis squatarola)
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APPENDIX H - FINAL RESPONSES TO REGULATORY AGENCY COMMENTS

Final Responses to EPA Comments on the
Remedial Investigation Report Addendum, Solid Waste Management Unit (SWMU) 6
Atlantic Fleet Weapons Training Area - Vieques
Former Naval Ammunition Support Detachment, Vieques, Puerto Rico

4. Evaluation of Potential Risk to Benthic Organisms, 1 paragraph, Page 2: The text discusses ecologically-
based PRGs developed for lead and zinc, but the text does not indicate how the PRGs were calculated or
derived. Revise the text to clarify how the PRGs were developed and which receptor groups they are
designed to protect.

Navy Response: The PRGs for lead and zinc were developed as part of the FS (CH2M HILL, 2013). This
information will be summarized in the Rl Report Addendum.

All of our comments were incorporated into the Draft RI Report Addendum for SWMU 6 with the exception of
the response to ‘specific comment’ # 4 (above). In the second paragraph of the Introduction, the discussion
regarding the development of PRGs does not clearly indicate why cadmium and copper are not a concern. A
sentence should be added between the third and fourth sentences so that the development of PRGs for only
PCBs, lead and zinc is clearly understood.

Navy Response: In the second paragraph of Section 1 (Introduction), the fourth sentence has been revised, new
sixth and seventh sentences have been added, and the original sixth sentence has been revised such that the
paragraph now reads:

“The SWMU 6 Remedial Investigation .. ... to benthic organisms (CH2M HILL, 2013). As discussed in
Section 5.4 of the FS (CH2M HILL, 2013), sediment preliminary remediation goals (PRGs) were developed
for Aroclor-1254, lead, and zinc. Based on discussions held at the May 2013 Technical Subcommittee
meeting, the PCB-related COC was concurred be total PCBs (i.e., sum of aroclors) rather than just
aroclor-1254, and 1 mg/kg was concurred on as the corresponding PRG for protection of human health
(CH2M HILL, 2014). For protection of benthic organisms, Effects Range-Median (ER-M) values, which
represent the 50th percentile of the ranked effects data used to develop the ER-L, were selected to
identify sediment PRGs because of: (1) the level of conservatism of the Effects Range-Low (ER-L) values,
(2) the ecological Remedial Action Objective (RAO) stated in Section 5.2 of the FS, and (3) the past use of
ER-M values as remediation criteria at other CERCLA sites. Because the ER-M values for cadmium and
copper were higher than their maximum detected concentrations in SWMU 6 lagoon sediment, no PRGs
for these two inorganics were necessary. Based on the PRGs developed for Aroclor-1254 (1 mg/kg), lead
(218 mg/kg), and zinc (410 mg/kg), a contaminated sediment delineation study was subsequently
implemented in 2014 to determine the horizontal and vertical extent of these sediment COC
concentrations above PRGs. The details . ... "
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Final Response to PREQB Comments on the
Remedial Investigation Report Addendum, Solid Waste Management Unit (SWMU) 6
Atlantic Fleet Weapons Training Area - Vieques
Former Naval Ammunition Support Detachment, Vieques, Puerto Rico

Page 1-3, 4" Paragraph: The last sentence in this section concludes that no unacceptable risks to the benthic
community exist because the mean HQs for lead and zinc are less than 1. Although the mean HQs (but not the
95% UCLs of the mean) are less than 1, that is only one component within the weight-of-evidence that was used
to arrive at a finding of no significant risk. The observations detailing a healthy biological community along with
PRG exceedances within a relatively small proportion of the lagoon were also considered along with risk
management concerns associated with disruption of habitat resulting from site remediation. Please consider
revising this concluding sentence to reflect these additional considerations rather than relying on mean HQs.

Navy Response: Because Section 1.2 is comparison of analytical results (summarized in Section 1.1) to
ecologically-based sediment PRGs, the concluding sentence is associated with the Section 1.2 evaluation. The
health of the lagoon biological community is presented in Section 2. However, the fourth paragraph of Section
1.2 has been modified to refer the reader to additional biological indicators of ecosystem health discussed in
Section 2, as follows:

“Mean HQs for lead and zinc in lagoon surface sediment are less than 1, an important indicator of no
unacceptable risk to the benthic community and that no further remedial action is warranted. As discussed
in Section 2 below, recent ecological surveys of the SWMU 6 lagoon have documented a healthy, maturing
habitat supporting a wide variety of aquatic and semi-aquatic plant and animal species, which additionally
supports no further action.”

Additionally, the last sentence in Section 2 (SWMU 6 Lagoon Ecosystem Evaluation) has been modified as
follows:

“The healthy, maturing ecosystem characteristics of the SWMU 6 lagoon, together with results of the
ecological risk screening showing no unacceptable risk to the benthic community (Section 1.2),
demonstrates no additional remedial action is warranted.”

Further, the first paragraph of Section 3 (Conclusions) has been modified to address information provided in the
comment, as follows:

“The SWMU 6 sediment delineation investigation, which included the analysis of COCs (total PCBs, lead, and
zinc) in 128 surface and subsurface lagoon sediment samples (plus QA/QC samples), showed that total PCBs
were below the PRG in all samples. Zinc and lead exceeded PRGs in a low number of samples representing a
small portion of the lagoon (approximately 0.07 acre); however, mean concentrations, which are more
applicable to evaluating communities of benthic organisms, were below respective PRGs (i.e., neither of the
two mean HQs exceeded 1). In addition, a characterization of the SWMU 6 lagoon ecosystem in December
2014 documented a diverse, and in many cases very abundant, community of fish and invertebrates that are
typical of mangrove lagoons. Planted and naturally recruited mangroves and seagrass are successfully filling
in open habitats created by the 2009 removal action, and the lagoon is providing forage for a variety of birds
including many migratory species. Additional intrusive site remedial actions would significantly disrupt the
ongoing successional development of this lagoon ecosystem.”
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