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1.0 Introduction

CH2M HILL Constructors, Inc. (CH2M HILL) has been contracted by the U.S. Army Corps
of Engineers (USACE), U.S. Army Corps of Engineers, Engineering and Support Center,
Huntsville (USACEHNC), to prepare this Site Inspection (SI) Report for the Former Lower
Camp Debris Site located on Culebra Island, Puerto Rico. The work was performed in
accordance with Contract Number W912DY-09-D-0060, Task Order Number 0002. The SI
presents the findings obtained following CH2M HILL's evaluation of historical and recently
collected site data. The SI was performed to determine if the contaminants detected in the
soil and groundwater and surface debris present a risk to human health and the
environment. The SI also includes recommendations for additional work based on our
evaluation of data.

During the completion of the work, CH2M HILL abided by the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) and the National Oil
and Hazardous Substances Pollution Contingency Plan (NCP), as appropriate. Additionally,
CH2M HILL performed the work in accordance with the Guidance for Performing Site
Inspections Under CERCLA, September 1992 (U.S. Environmental Protection Agency [EPA]
540-R-92-021, Directive 9345.1-05); the Relative Risk Site Evaluations Primer, Summer 1997
(Revised Edition), DoD; and the USACE Safety and Health Requirements Manual (effective

12 January 2009).

This report is organized as follows:

e Section 1.0 Introduction includes the site description (history and summary of previous
work) along with a summary of the Technical Project Planning meeting and project
objectives.

e Section 2.0 Environmental Setting provides a description of the physiography and
topography, climate, surface water, and regional geology and hydrogeology.

e Section 3.0 Site Inspection Procedures provides a summary of the field activities
followed during execution of the work scope and includes details pertaining to a site
walk and visual survey and geophysical screening.

e Section 4.0 Site Inspection Results presents the findings obtained from the site walk
and visual inspection and geophysical screening activities.

¢ Section 5.0 Conclusions and Recommendations summarizes the major conclusions
obtained from completion of the work and provides recommendations.

e Section 6.0 References contains a list of the works cited in this report.

e Appendix A contains the 1996 Site Investigation Report prepared by Ecology and
Environment, Inc. (E&E).

e Appendix B contains the Technical Project Planning meeting minutes.

e Appendix C contains the Photodocumentation Log for Former Lower Camp Debris Site.

ES033111012943ATL 11



e Appendix D contains the geophysical screening report by OneVision Utility Services.

1.1 Site Description and History

Culebra Island is located approximately 17 miles east of the Puerto Rican mainland and

9 miles north of Vieques (see Figure 1-1) and encompasses an area of about 10 square miles.
The interior of Culebra is primarily used for pasture, and the remainder of the island is
covered by brush and secondary growth forest. The town of Culebra and surrounding areas
are residential and commercial with individual homes and small resorts scattered
throughout the island. The Peninsula Flamenco on the northwest corner of Culebra was
once used as a gunnery impact area by the U.S. Navy, but is now designated as a wildlife
refuge (U.S. Geological Survey [USGS], 1996).

After Spain ceded all of Puerto Rico to the United States in 1898 at the end of the Spanish-
American War, President Roosevelt placed all of Culebra’s public lands under Navy control
in 1901. These areas included all of Culebra Island, nearby keys, and all surrounding water
for a total area of approximately 92,500 acres (7,300 acres of land and 85,000 acres of water)
(see Figure 1-2). After acquisition in 1901, the Navy built permanent camps and the
Caribbean Fleet used the area for naval exercises. In addition, the Marines used Culebra for
training from 1903 until 1941, and the Navy used Culebra as a bombing and gunnery range
from 1935 until 1975. In September 1980, the Navy transferred the property to the U.S.
Department of Interior.

The Former Lower Camp Debris Site encompasses a 40,000-square foot (ft2) section (100 feet
by 400 feet) of marine wetland located along the eastern shoreline of Ensenada del
Cementerio. The area is located adjacent to the Department of Conservation automotive
shop, and is currently under the jurisdiction of the Commonwealth of Puerto Rico and the
Authority for Conservation and Development of Culebra (see Figure 1-3). Historically, the
area east of the wetland was used by the Navy as a housing facility from the early 1940s
until 1980. A concrete foundation, currently occupied by the Department of Conservation
automotive shop, previously supported a Navy restroom facility. Between the early 1940s
and 1980, various materials were discarded into the wetland area west of the bathroom
facility. These previously identified areas are located within the Estimated Site Walk and
Visual Inspection Area shown on Figure 1-3 and are within the area of interest for this
investigation.

ES033111012943ATL 1-2
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1.2 Previous Site Investigation

On July 19, 1996, E&E performed a site investigation and prepared a Site Investigation
Report (E&E, 1996) that was submitted to the USACE on October 4, 1996 (Appendix A). A
summary of the work performed as part of the 1996 site investigation is provided below.
The site map from the previous site investigation is shown on Figure 1-4.

General Information

Debris was scattered along approximately 400 feet of the shoreline and extended from
20 feet to 100 feet into the wetland.

The highest concentration of debris encompassed an area of approximately 4,800 ft2 (40
feet by 120 feet). The debris consists primarily of rusted metal building materials such as
steel beams and reinforcing rods, corrugated steel sheeting, and bolts.

Other material observed in the wetland area included broken glass and automobile
parts.

The eastern edge of the wetland area is approximately 180 feet west (downslope) of a
35-foot by 160-foot concrete pad. The pad was part of a Navy restroom facility, but is
now used by the Department of Conservation as an automotive maintenance facility.

The hillside between the automotive maintenance facility and the wetland area is
scattered with auto body parts and corrugated steel sheeting that appears relatively new
(i.e., within 10 to 15 years as of 1996).

No freshwater bodies, streams, or water supply wells are located in the immediate
vicinity of the site.

A water intake for the Culebra Island Desalinization Plant is located in Ensenada Honda
Bay, about 700 feet south of the debris area (50 to 100 feet offshore). However, the
desalinization plant is currently not in use, and drinking water to Culebra Island is
pumped through pipes from the main island of Puerto Rico to Vieques Island, and from
Vieques Island to Culebra Island.

Soil and Groundwater Investigation

Three soil borings (B-1, B-2, and B-3) were advanced within the wetland in an area of
concentrated debris (see Figure 1-4). Boring B-1 was advanced to 4 feet below ground
surface (bgs), and borings B-2 and B-3 were advanced to 2 feet bgs. Soil samples from
the 0- to 2-foot intervals of soil borings B-1 and B-2 were collected for lithologic
description, headspace screening, and chemical analysis. Composite soil samples were
collected at 2-foot intervals from the ground surface to the boring completion depth. Soil
samples were analyzed for the following: purgeable aromatic hydrocarbons, purgeable
aromatic halocarbons, ethylene dibromide (EDB), polynuclear aromatic hydrocarbons
(PAHS), total recoverable petroleum hydrocarbons (TRPHs), and eight metals (lead,
arsenic, cadmium, chromium, barium, selenium, silver, and mercury).

ES033111012943ATL 1-6
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A 2-inch diameter, temporary monitoring well, screened from 0.5 to 5 feet bgs, was installed
in the wetland area immediately adjacent to soil boring B-1 (see Figure 1-4). The well was
purged and groundwater samples were analyzed for the same parameters as soil.

Soil and Groundwater Results

e Lithology from ground surface to the completion depth of the borings was characterized
as black organic silt and peat.

e Groundwater was encountered at 0.3 foot bgs.

e No odor, visible evidence of contamination (staining and/or sheens) or elevated
headspace readings were observed in the soil and groundwater.

e Soil/sediments have been impacted by metals and benzo(k)fluoranthene (see Table 1-1).

o Elevated levels of metals (above background and regulatory levels) were detected in the
unfiltered groundwater sample (Table 1-1).

e Elevated concentrations of lead and barium were detected in the filtered groundwater

sample (Table 1-1).

TABLE 1-1

Summary Analytical Results — Sediment/Soil and Groundwater Samples

Former Lower Camp Debris Site, Culebra, Puerto Rico

Soil Samples (mg/kg)

Groundwater Sample (ug/L)

Parameter
B-1 (0-2 feet bgs) | B-2 (0-2 feet bgs) Mw1

TRPHs 660 ND ND
Benzo(k)fluoranthene 16 0.24 ND
Metals Total® Dissolved”
Arsenic 17 8.6 220 ND
Barium 540 120 2,300 54
Chromium 38 7.6 750 ND
Lead 460 52 4,700 9.8
Selenium ND 0.94 29 ND
Mercury 0.17 0.049 0.82 ND
Notes:

@ total (unfiltered) metals concentration
® filtered (0.45 micron) metals concentration

bgs = below ground surface

mg/kg = milligrams per kilogram

Hg/L = micrograms per liter
ND = not detected

TRPHSs = total recoverable petroleum hydrocarbons
Source: Ecology and Environment, 1996

ES033111012943ATL
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1.3 Technical Project Planning Meeting

On July 8, 2010, CH2M HILL personnel attended a Technical Project Planning meeting in
San Juan, Puerto Rico. Attendees included USACE personnel and representatives from the
EPA, Puerto Rico Environmental Quality Board (PREQB), and USFWS (see July 8, 2010
Meeting Minutes in Appendix B). The meeting was held to present the inspection approach
developed to complete the SI and gain regulatory acceptance of the approach prior to the
execution of field activities.

At the conclusion of the meeting, all parties agreed that additional work would include:

e Completion of a site visit to corroborate the locations of debris identified by E&E in 1996
e Completion of a geophysical survey to locate and estimate the extent of buried debris

¢ Locating the outlet of the existing septic tank through visual observations and/or
geophysical screening equipment

The EPA and USFWS also requested that vegetation not be cleared during completion of the
geophysical work to prevent damage to the mangroves.

1.4 Project Objectives

The objective of this project was to complete an SI and perform a relative site risk evaluation
of the Former Lower Camp Debris Site on Culebra Island, Puerto Rico. The data quality
objectives (DQOs) included the collection of additional data to determine the presence or
absence of contamination, and the determination if additional investigation is warranted. In
order to complete these objectives, CH2M HILL conducted the following activities:

e DPerformed a site visit to obtain additional site information regarding the type, location,
and distribution of debris

e Completed a geophysical survey to locate and delineate, to the extent possible, buried
metal debris

e Completed visual observations and a geophysical survey to locate, to the extent possible,
the outlet of the existing septic tank, and

e Photographed the debris field

19
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2.0 Environmental Setting

This section provides an overview of Culebra Island and the Former Lower Camp Debris
Site describing the physiography and topography, climate, surface water, and regional
geology and hydrogeology.

2.1  Physiography and Topography

Culebra Island contains an east-west trending ridge with an average elevation of about

300 feet above mean sea level (AMSL) in the northern part of the island. To the north of the
ridge, the land slopes steeply from the crest to the coast. However, the slope to the south of
the ridge is steep near the ridges and becomes more moderate below an elevation of 200 feet
AMSL. Below this elevation, the topography is characterized by southward trending valleys
separated by low ridges to the coast. The larger of these valleys contain alluvium in small
embayments where they reach the coast. Intermittent stream channels drain the valleys on
the south side of the ridge. An interior valley located in east central Culebra contains a
relatively extensive area of alluvium in its upper reaches. A northwest to southeast trending
ridge, ranging from 300 to 440 feet AMSL, forms the western part of Culebra. The ridge is
separated from the remainder of the island by a low saddle between Ensenada Honda and
Bahia Flamenco (USGS, 1996).

The Former Lower Camp Debris Site is primarily located within a mangrove bordering
Ensenada del Cementerio. The land surface adjacent to the mangrove is characterized by
gentle to moderate slopes covered in dense vegetation and 1- to 3-foot wide boulders; a
small percentage of area has grassy vegetation. Land surface elevations at the site range
from sea level to 10 feet AMSL. The topography of the Former Lower Camp Debris Site is
shown on Figure 2-1.

2.2  Climate

The Former Lower Camp Debris Site is located in a tropical climate that is characterized by
year around moderate temperatures (averaging 86 degrees Fahrenheit ['F]). Average high
temperatures range from 85°F in January and February to 90°F in July, August, and
September; average low temperatures range from 72°F in January to 78°F in June, July,
August, and September (The Weather Channel, 2011).

Annual rainfall on Culebra averaged approximately 32 inches from 1961 to 1970 (Jordan and
Gilbert, 1976).

ES033111012943ATL 2-1
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2.3 Surface Water

The Former Lower Camp Debris Site is located mostly within a mangrove bordering
Ensenada del Cementerio and is directly influenced by tidal flux. No named streams or
freshwater bodies are within the vicinity of the site (see Figure 1-3).

2.4 Regional Geology and Hydrogeology

Culebra is underlain primarily by volcanic and plutonic rocks of Late Cretaceous age.
Andesite lava, lava breccia, and tuffs are the dominant volcanic rocks with intrusions by
diorite and diorite porphyry; these rocks are characterized by fractures formed in a joint
pattern. Some faulting is also present, with major faults aligned in a northwest-southeast
direction. Alluvium, predominately composed of silt and clay with minor quantities of sand
and gravel, is deposited in the few existing river valleys near the coast. On the coast,
alluvium interfingers with coral, beach, and mangrove deposits (USGS, 1996).

The soil cover associated with Culebra is homogeneous and has only one soil association,
the Descalabrado-Guayama. This association is described by Boccheciamp (1977) as
composed of shallow, well drained, strongly sloping to very steeply sloping soils derived
from the underlying volcanic rocks. The associated permeability is moderate and ranges
from 0.6 to 2.0 inches per hour (USGS, 1996).

Although scarce, groundwater associated with Culebra occurs in alluvial deposits and in
volcanic and plutonic rocks. Fractures and joints within the volcanic and plutonic rock
formations store water in small quantities. Most of these fractures and joints diminish in
number and size with depth and pinch out at about 300 feet bgs. Water table conditions
prevail in the bedrock aquifer. By comparing changes in water levels with records of
pumpage and estimates of recharge, the specific yield for the bedrock aquifer was estimated
as less than 1 percent (Jordan and Gilbert, 1976; USGS, 1996).

Direct rainfall is the only source of recharge for the Culebra aquifer system. However,
recharge from rainfall only occurs during storms that last 2 to 4 days. Such storms take place
only two to three times a year. About 1 percent of the rainfall infiltrates to the aquifer during
these events. Annual recharge ranges from 0 to 6.8 percent of annual rainfall (Jordan and
Gilbert, 1976; USGS, 1996).

The depth to the water table beneath the ridges may be 100 feet or more, but in the lower
part of the valleys may be less than 10 feet. The water flows toward the sea, but little water
is discharged to the sea because it mostly evaporates from the water table. In coastal
embayments, such as the Former Lower Camp Debris Site, the water table usually is 1 to

2 feet AMSL. Because of the low heads and the proximity to the sea, salt water
encroachment is common (USGS, 1996).

Groundwater associated with Culebra is characterized by naturally high mineral
concentrations that in most cases exceed EPA standards for drinking water. Dissolved-solids
concentrations range from 500 to 1,000 milligrams per liter (mg/L). This condition is a result
of airborne particulates that fall on the land surface and infiltrate the aquifer during periods
of recharge and evapotranspiration in the soil zone. The most serious potential threat to
groundwater on Culebra are effluents from septic tanks; these effluents can quickly infiltrate

2-3
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through the thin soil and saprolite zone, and enter the fractured bedrock aquifer in a nearly
unfiltered, unaltered state. The greater the concentration of septic tanks in an area, the
greater the potential threat to the aquifer (USGS, 1996).

No water supply wells are located in the immediate vicinity of the Former Lower Camp
Debris Site. A water intake for the Culebra Island Desalinization Plant is located in
Ensenada Honda Bay, about 700 feet south of the debris area (50 to 100 feet offshore).
However, the desalinization plant currently is not in use, and drinking water to Culebra
Island is pumped through pipes from the main island of Puerto Rico to Vieques Island, and
from Vieques Island to Culebra Island.

ES033111012943ATL 2-4



3.0 Site Inspection Procedures

This section of the report summarizes the field procedures by CH2M HILL personnel during
site inspection activities on August 14, 2011 and August 15, 2011.

3.1 Site Walk and Visual Inspection

A site walk and visual survey was performed to record detailed information regarding the
type, location, and estimated extent of debris currently at the site. Site activities occurred
during low tide to expose and identify debris that may be covered by water. The extent of
metal debris based on the 1996 SI is shown on Figure 1-4 and the site walk area is shown on
Figure 1-3. Once located, the debris areas were photographed, and the latitude and
longitude determined using a handheld global positioning system (GPS) unit. The GPS unit
was calibrated, maintained, and inspected in accordance with the procedures presented in
the owner’s manual. Figures 3-1 through 3-4 present the site walk and GPS debris location
maps.

3.2 Site Geophysical Screening

Geophysical screening was performed following the site walk to determine the extent of
buried debris and locate the outfall piping for the septic tank (see Figure 3-5). The following
instruments were available for use:

e Radiodetection RD8000 - This is a direct and indirect connection instrument that allows
the tracing of all conductive utility systems through direct access to the system (i.e.,
valve/electrical panel/terminal). A signal is placed on a selected frequency appropriate
to the target utility with the transmitter and then detected with a handheld receiver
providing horizontal location of the target utility. In addition, this instrument has the
capacity to operate on passive frequencies to detect underground power and
communications lines that may not have an access point in the project area. Because this
is a handheld instrument, most vegetation can be navigated so long as it is passable by
walking. Equipment is calibrated for accuracy according to manufacturer standards.

e Pipehorn Model 800 - This is an indirect connection instrument that operates by
emitting a signal directly into the ground with the transmitter at a static high frequency,
which is then detected by the receiver. Also a handheld instrument, this unit is
specifically geared to tracing systems that have no direct access point as well as
performing a final site clearance for errant lines. Grid sweeps are performed at each
location at transects of 5 feet north/south and east/west to capture all available field
data. Because this is a handheld instrument, most vegetation can be navigated so long as
it is passable by walking. Equipment is calibrated for accuracy according to
manufacturer standards.

e Sensors & Software Noggin 250 GPR - This is ground penetrating radar (GPR)
technology which has the capacity to detect buried utilities in addition to other
anomalies such as storage tanks, drums, etc. This instrument allows for the location of

31
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non-conductive material types as it operates on the radiographic response from the
utility / pipe rather than the conductivity of the utility /pipe. Additionally, this
technology allows for depth penetrations up to 30 feet in favorable soil conditions such
as sandy soils where radio-frequency technologies are limited to a depth of 12 to 15 feet
in ideal settings. This instrument is cart-mounted and requires a clear passage of terrain
to collect accurate data either in singular lines or on a grid. Grid spacing, when
applicable, is defaulted to 2-foot transects north-south and east-west. Post-processing
software is also available for analyzing field data collected with this technology.

The geophysical inspection began in areas where the debris was visually observed at land
surface and continued away from these areas until the 100-foot by 400-foot area of the site
had been traversed.

A handheld GPS unit was available to determine the location of encountered subsurface
debris, and notes were taken based on interpretation of the GPR signature regarding the
probable type of debris encountered. In accordance with the EPA and U.S. Fish and Wildlife
Service (USFWS) request made during the TPP, no vegetation was removed during the
completion of the geophysical survey work (CH2M HILL, 2010). Due to the density of the
mangroves, a GPR survey was not performed in areas of heavy vegetation. In these areas,
only ferromagnetic and/or electromagnetic instruments were used to fill data gaps.

32
ES033111012943ATL



Former Lower Camp
Debris Site

¥

Mangrove
| .
Former Navy Bri\throom Facility
(Current Departme.nt of Conservation
Automotive Maintenance Facility)
Septic Tank
Mangrove
Imagery Source: World Imagery, ESRI Onli
N
Edge of Mangrove
—_ . FIGURE 3-1
Estimated Extent of Surface Debris . . .
: i P 1 Site Inspection Location Map
; Feet Former Lower Camp Debris Site
Septic Tank . [
1in = 50 feet Culebra, Puerto Rico
CHZMHILL

ATL \GALILEO\PROJUSNAVY\PUERTORICO_CULEBRA_378718\MAPFILES\CULEBRA\GPS_LOCATIONS\SITEMAP.MXD JKELLY3 12/6/2011 10:33:11 AM



Broken bottles/building materials \5)

d Broken bottles/building materials

d Broken bottles/building materials

d Broken bottles/building materials

d 18-inch HDOM pipe

o] Rusted corrugated metal sheet
d Rusted corrugated metal sheet

d 6-inch concrete pipe

d Highly deteriorated refridgerator parts

(£ Rusted corrugated metal sheet

d HDOM pipes
d HDOM pipes
d HDOM pipes

GPS Point Locations N
O Debris .

Edge of Mangrove Center of map o s " % FIGURE 372 _

Estimated Extent of Surface Debris area as displayed ‘ : : ‘ GPS Debris LOCQ’[IQHS -Map Area 1

Feet Former Lower Camp Debris Site
HDOM = Highly Deteriorated Oxidized Metal 1in = 15 feet Culebra, Puerto Rico
CHZ2MHILL

ATL \GALILEO\PROJUSNAVY\PUERTORICO_CULEBRA_378718\MAPFILES\CULEBRA\GPS_LOCATIONS

CULEBRA_1.MXD JKELLY3 12/7/2011 4:31:01 PM



(£ HDOM debris

d HDOM debris

HDOM debris .
d HDOM debris pile

A

(£ Broken glass debris

HDOM debris/broken porcelain/broken bottles
HDOM debris pile )

HDOM debris/broken bottles —©

Broken bottles/building materials \G
Large HDOM debiris pile \0

HDOM debris \Q
d Building materials/broken bottles

Broken botte/HDOM debris \8

. . Broken glass debris
Building materals/broken bricks \E) d

HDOM debris /O

Building materals/broken bricks —o

d HDOM debris

HDOM debris/building materials/broken bottles \@

(£ HDOM debris

HDOM debris/cans/broken bottles /@

HDOM debris/building materials —©

é Large HDOM debiris pile

Building materals/broken bricks

Building materals/broken bricks —©

Rusty water valve/building materials /D

@G— Building material/HDOM debris pile

G

HDOM debris ° (2

HDOM pipes /Q

HDOM debris ~g) (3/

18-inch HDOM pipe
HDOM debris

Rusted metal walkway sheet
(3/ Rusted corrugated metal sheet
d Rusted corrugated metal sheet
Rusted metal walkway sheet \e

(2{ Rusted corrugated metal sheet

d HDOM debris

d HDOM debris HDOM debiris pile

d HDOM debris

HDOM debris x

d Old tire

(£ HDOM debris pile

(£ HDOM debris pile
(£ HDOM debris
d HDOM debris Q

24-inch storm water concrete pipe: ~4 feet long
Rusted corrugated metal sheet
d Large HDOM debiris pile d HDOM debris

Engine block

lcd HDOM debris pile d d Rusted corrugated metal sheet

Large HDOM debiris pile \5)

d Large HDOM with metal pipes HDOM debris

d HDOM debris

HDOM debris/building materials
HDOM debris/metal cable/building materials pile

S

HDOM debris/metal cable/building materials pile
d Old tires/vehicle axle

Old tires/vehicle axle
Old tires/vehicle axle
Old battery/ building materials d

\ d

G- HDOM debris/mattress spring @~ Engine and transmission

G— 0Id tire/building materials Rusted corrugated metal sheet

G~ oId tire
Building materals/broken bricks

(£ Vehicle body frame
(£ HDOM debris/broken bottles/building materials

@— Rusted corrugated metal sheet
d Green bottle

(‘A HDOM debris

GPS Point Locations N
O Debris
Edge of Mangrove Center of map s " " FIGURE 3'3 _
Estimated Extent of Surface Debris area as displayed — S)!::ng Bﬁg rclfml_ge%ﬁastlsgens - Map Area 2
HDOM = Highly Deteriorated Oxidized Metal 1in = 15 feet Culebra, Puerto Rico
CHZ2MHILL

ATL \GALILEO\PROJUSNAVY\PUERTORICO_CULEBRA_378718\MAPFILES\CULEBRA\GPS_LOCATIONS\CULEBRA_2.MXD JKELLY3 12/7/2011 7:13:43 PM



Broken bottles/not sure old \e

Rusted corrugated metal sheet /O

G\ Rusted corrugated metal sheet

d Rusted corrugated metal sheet

d Rusted corrugated metal sheet

d Rusted corrugated metal sheet

(£ HDOM debris

Q Rusted corrugated metal sheet

GPS Point Locations N
O Debris .
Edge of Mangrove Center of map o % FIGURE 374 _
Estimated Extent of Surface Debris area as displayed ‘ i T ‘ GPS Debris Locations - Map Area 3
Feet Former Lower Camp Debris Site
HDOM = Highly Deteriorated Oxidized Metal 1in = 15 feet Culebra, Puerto Rico

ATL \GALILEO\PROJUSNAVY\PUERTORICO_CULEBRA_378718\MAPFILES\CULEBRA\GPS_LOCATIONS

CULEBRA_3.MXD JKELLY3 12/7/2011 7:16:55 PM

CH2MHILL



Former Lower Camp
Debris Site
\ K
I
o
Mangrove
| .
Former Navy Bri\throom Facility
(Current Departme.nt of Conservation
Automotive Maintenance Facility)
Septic Tank
Mangrove
Imagery Source: World Imagery, ESRI Onli
: N
Edge of Mangrove | Estimated Extent of Surface Debris A
. . FIGURE 3-5
Ground Penetrating Radar (GPR) Lines i . .
J (GPR) Septic Tank 0 2 %0 10 Geophysical Screening Map
Feet Former Lower Camp Debris Site
1in = 50 feet Culebra, Puerto Rico
CHZMHILL

ATL \GALILEO\PROJUSNAVY\PUERTORICO_CULEBRA_378718\MAPFILES\CULEBRA\GPS_LOCATIONS\GEOPHYSICALSCREENING.MXD JKELLY3 12/1/2011 10:09:22 AM



4.0 Site Inspection Results

The results of the site walk, visual inspection, and geophysical screening are discussed
below.

4.1 Site Walk and Visual Inspection

Visual inspection of the debris areas along the shoreline of the mangrove was performed
within the designated site boundary. Information regarding the type, location, and extent of
debris currently at the site indicates the debris piles identified in the 1996 SI (E&E, 1996) are
still present along with an additional debris pile approximately 50 feet north of the northern
most debris pile shown on Figure 1-4. The estimated extent of surface debris is shown on
Figure 3-1. The location and type of debris are shown on Figures 3-2, 3-3, and 3-4.

The estimated extent of debris encompasses a total area of 15,070 ft2 (0.35 acre) and extends a
distance of 350 feet from the southernmost to the northern most tip of the debris field. The
widest point of the debris field is approximately 165 feet. The debris consisted of broken
bottles, building materials (i.e., bricks both broken and whole, and mortar), highly
deteriorated oxidized metal (i.e., pipes, beams, rods/rebar, bolts, mattress springs, cables,
water valves, and cans), rusted metal walkway sheets, rusted refrigerator type appliance,
rusted corrugated metal sheets, concrete stormwater pipes, old vehicle engines, a battery,
tires, axles, transmissions, body frames, and broken porcelain. A photo documentation log
of the debris is presented in Appendix C.

Based on visual observations, the debris appears to be the result of dumping from a vehicle
starting at the edge of the mangrove and proceeding into the mangrove as a “road” was
created. The main debris area is characterized by individual piles positioned radially around
an entry point with the larger individual debris piles located nearest to the edge of the
mangrove.

The septic tank is concrete with a flat top 18.5 feet wide by 28 feet long and located
approximately 75 feet west of the concrete pad used for the former Navy restroom facility.
No outfall could be visually observed. A photograph of the septic tank is included in
Appendix C.

4.2 Site Geophysical Screening

Electromagnetic scans were performed inductively to search for buried debris and utilities
exiting the former Navy restroom facility in accessible areas between the visible debris piles
and the former restroom facility. GPR scans were also performed to determine soil
conditions, and to locate a tailout line leaving the septic tank area (Figure 3-5).

Electromagnetic scans of the area behind the former Navy restroom facility did not detect
any utilities. Additionally the GPR scans did not find a tailout line leaving the septic tank
area. However, the effectiveness of the GPR unit was compromised by uneven terrain and
heavy vegetation. GPR scans performed along the former road bed and along the edge of the
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mangroves did not reveal any anomalies inconsistent with site soil conditions. The
geophysical screening report by OneVision Utility Services is provided in Appendix D.

4.3 Risk-based Screening of 1996 Site Investigation Analytical
Data

Historical analytical data collected in 1996 from the two soil borings and one groundwater
sample were screened against human health and ecological protective criteria and soil-to[l
groundwater protective criteria for soil/sediment. The risk-based screening was performed
in accordance with the EPA SI guidance (EPA, 1992), as well as PREQB-accepted risk-based
evaluation methodology.

As a conservative approach, risk estimates were prepared for future residential and
industrial scenarios at the Former Lower Camp Debris Site. The site consists of an
approximate 100-foot by 400-foot section of marine wetland along the eastern shoreline of
Ensenada del Cementerio adjacent to the current Department of Conservation automotive
shop facility or former Navy restroom facility.

Two soil samples and one groundwater sample were available from the site (Appendix A).
The results of these analyses and the applicable screening levels are presented in Tables 1-1
and 4-1, respectively. Surface soil data were compared to EPA Regional Screening Levels
(RSLs) for chemical contaminants at Superfund Sites (EPA, 2011) for residential soil,
industrial soil, and protection of groundwater and results are provided in Tables 4-2, 4-3,
and 4-4. Groundwater data were compared to the RSLs for tap water. The RSLs that are
based on non-carcinogenic health endpoints were reduced by a factor of 10 (that is, adjusted
to a hazard quotient [HQ] of 0.1) to account for the potential presence of multiple chemicals
affecting the same target organ, with the exception of lead. No adjustment was made for the
RSLs based on carcinogenic health endpoints (that is, the RSLs are based on a target excess
lifetime cancer risk [ELCR] of 1 x 10-). For chromium (total), the RSLs for hexavalent
chromium were used as a conservative approach; however, the protection of groundwater
screening level selected was based on the maximum contaminant level (MCL) for total
chromium. The RSLs for mercury (inorganic salts) were used for mercury because elemental
mercury is not expected to be present at the site. The results of the protection of
groundwater screening sample analyses are presented in Table 4-4.

43.1 Soil

Total chromium was detected above its RSL for hexavalent chromium at concentrations
exceeding 100 times the screening level (see Table 4-2). However, chromium is not expected
to be present in its hexavalent form; therefore, no hot spots were identified and all soil data
were merged in the residential and industrial evaluations.

Three metals (arsenic, chromium, and lead) and one PAH (benzo(k)fluoranthene) were
detected in surface soil (0 to 2 feet) above RSLs in the residential evaluation. Two metals
(arsenic and chromium) exceeded RSLs in the industrial evaluation. Results are as follows:

e Benzo(k)fluoranthene was detected in one of two surface soil samples above its RSL (1.5
milligrams per kilogram [mg/kg]). Based on the maximum detected concentration (16
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mg/kg), the ELCR is 1 x 103, which is within EPA’s acceptable risk range, and
benzo(k)fluoranthene would not be identified as a risk driver.

e Arsenic was detected in both of the two surface soil samples above its RSL (0.39 mg/kg)
in the residential evaluation. Based on the maximum detected concentration (17 mg/kg),
the ELCR is 4 x 10-5and the non-cancer HQ is 0.8, which are within EPA’s acceptable
levels, and arsenic would not be identified as a risk driver. Both arsenic results exceeded
the industrial RSL (1.6 mg/kg). The industrial ELCR is 1 x 10->and the non-cancer HQ is
0.07, which are within EPA’s acceptable levels, and arsenic would not be identified as a
risk driver.

e Chromium was detected in both of the two surface soil samples above its conservative
hexavalent chromium screening RSL (0.29 mg/kg) in the residential evaluation. Based
on the maximum detected concentration (38 mg/kg), and a comparison to the trivalent
chromium (the form of chromium expected to be present at the site) adjusted RSL, the
non-cancer HQ is 0.0003, which is within EPA’s acceptable levels, and chromium would
not be identified as a risk driver. Both chromium results exceeded the conservative
hexavalent chromium industrial screening RSL (5.6 mg/kg). Based on the industrial
trivalent chromium adjusted RSL, the non-cancer HQ is 0.00003, which is less than EPA’s
target level, and chromium would not be identified as a risk driver.

e Lead was detected in one of two surface soil samples above its RSL (400 mg/kg). The
soil RSL for lead of 400 mg/kg was established using probabilistic exposure models,
namely the Integrated Exposure Uptake Biokinetic (IEUBK). It is the recommendation of
the technical review workgroup for lead that the average detected concentration of lead
be used for evaluation purposes. The average detected concentration of lead was less
than the RSL and therefore lead would not be identified as a risk driver.

Based on the maximum detected concentrations of benzo(k)fluoranthene and the three
metals (arsenic, chromium, and lead), the cumulative residential ELCR is 5 x 105 and the
maximum target organ-specific HI is 0.8 (see Table 4-2); the cumulative ELCR and HI are
within EPA’s acceptable levels. Based on the maximum detected concentrations of arsenic
and chromium, the cumulative industrial ELCR is 1 x 10-* and the maximum target organ-
specific hazard index (HI) is 0.07 (see Table 4-3); the cumulative ELCR and HI are within
EPA’s acceptable levels. Consequently, there is not a concern for potential cumulative effects
from PAHs and metals in soil at Former Lower Camp Debris Site.

4.3.2 Groundwater

Three metals (arsenic, chromium, and lead) in groundwater were detected above adjusted
RSLs at concentrations exceeding 100 times the screening level (see Table 4-2). However,
only one groundwater sample was available for evaluation. Results are as follows:

e Arsenic was detected above its RSL (0.045 micrograms per liter [ug/L]; see Table 4-2).
Based on the single detected concentration (220 pg/L), the ELCR is 5 x 102 and the non-
cancer HQ is 47, which exceeds EPA’s acceptable levels, and arsenic would be
identified as a risk driver.
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e Barium was detected above its adjusted RSL (290 pg/L). Based on the single detected
concentration (2,300 ng/L), the non-cancer HQ is 0.8, which is less than EPA’s target
level, and barium would not be identified as a risk driver.

e Chromium was detected above its conservative hexavalent chromium screening RSL
(0.031 pg/L). Based on the single detected concentration (750 pg/L) and a comparison to
the trivalent chromium (the form of chromium expected to be present at the site)
adjusted RSL, the non-cancer HQ is 0.05, which is less than EPA’s target level, and
chromium would not be identified as a risk driver.

e Lead was detected above its action level (15 pg/L). Based on the single detected
concentration (4,700 pg/L) of lead, lead would be identified as a risk driver.

¢ Selenium was detected above its adjusted RSL (7.8 ug/L). Based on the single detected
concentration (29 pug/L), the non-cancer HQ is 0.4, which is less than EPA’s target level,
and selenium would not be identified as a risk driver.

e Mercury was detected above its adjusted RSL (0.43 png/L). Based on the single detected
concentration (0.82 ng/L), the non-cancer HQ is 0.2, which is less than EPA’s target level,
and mercury would not be identified as a risk driver.

4.3.3 Cumulative Soil and Groundwater

Potential cumulative risks from residential and industrial exposure to soil and potable use of
groundwater were evaluated. As indicated on Table 4-2, the residential cumulative ELCR is
5 x 10 and the maximum target organ-specific HI is 48 due to arsenic in groundwater under
a hypothetical potable use scenario. As indicated on Table 4-3, the industrial cumulative
ELCR is 5 x 10 and the maximum target organ-specific HI is 47 due to arsenic in
groundwater under a hypothetical potable use scenario. Potential risks associated with
residential and industrial exposures to soil are within EPA’s acceptable levels. Risks
associated with lead exposure in groundwater under a hypothetical use scenario are
unacceptable based on the detected concentration in exceedance of the EPA Action Level.

4.3.4 Protection of Groundwater

When evaluating the potential for contaminant migration from soils to groundwater, EPA
generic soil screening levels (SSLs) based on a dilution attenuation factor (DAF) of 1 were
used as a conservative approach. However, as a general rule, DAF values from 1 to 20 can be
applied, dependent upon site-specific data (e.g., size of site and depth to groundwater.).

Benzo(k)fluoranthene, which exceeded its SSL at location B-1, was not detected in the
groundwater samples collected from MW-1. No SSL is available for TRPH; however, TRPH
was not detected at location MW-1. This suggests that the SSLs based on a DAF of 1 are
overly-conservative predictors of organics leaching to groundwater at the site. Arsenic,
barium, lead, and selenium were detected in surface soil above their SSLs. Although all
four inorganic compounds were detected in groundwater at MW-1, they may be present
in groundwater due to turbidity issues, or present at background levels; however,
background data were not available.
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TABLE 4-1

Screening Levels Used in the Risk Screening
Former Lower Camp Debris Site, Culebra, Puerto Rico

Soil Groundwater
Parameter Adj. Res. Saoil Adj. Ind. Soil GrounFiwater Adj. Tapwater
RSL (mg/kg) ]| qual RSL (mg/kg) | qual | Protection I§SL qual RSL (ug/L)(‘” qual
(mg/kg)()

TRPH NA NA NA --
Benzo(k)fluoranthene 1.5 ca 21 ca 0.35 R --
[larsenic 0.39 ca 1.6 ca 0.29 MCL 0.045 ca
([Barium 1500 nc 19000 nc 82 MCL 290 nc
[lchromium 0.29 ca 5.6 ca 180000 MCL|  3.10E-02 ca
Lead 400 IEUBK 800 ALM 14 MCL 15 AL
Selenium 39 nc 510 nc 0.26 MCL 7.8 nc
Mercury 2.3 nc 31 nc NA 0.43 nc
Note:

(1) Adjusted residential soil RSL (November, 2011) based on an ELCR = 1x10°® or HQ = 0.1.

(2) Adjusted industrial soil RSL (November, 2011) based on an ELCR = 1x10° or HQ = 0.1.

(3) Protection of groundwater soil screening level (November 2011). When available, MCL based SSLs are used preferentially.
(4) Adjusted tap water (November 2011) based on an ELCR = 1x10° or HQ = 0.1.

The SL for Cr(VI) was used as the SL for Chromium.
The SL for 'Mercuric Chloride (and other Mercury salts)' was used as the SL for Mercury.

Key:

-- - Chemical was not detected. No SL necessary.
AL = Action Level

ALM = Adult Lead Methodology

ca = cancer

IEUBK = Integrated Exposure Uptake Biokinetic Model
MCL = MCL based soil screening level

NA = Not screening level available

nc = non-cancer

qual = qualifier

R = risk based soil screening level

RSL = Regional Screening Level

TRPHSs = Total recoverable petroleum hydrocarbons



TABLE 4-2
HHRA COPC Summary Table - Residential
Former Lower Camp Debris Site, Culebra, Puerto Rico

Site: Former Lower Camp Debris Site
Media: Surface Soil, Groundwater

Data Summary

Screening Level (SL) Comparison

Exposure Point Concentrations (EPC)

Risk Estimates

Exposure CAS Chemical Minimum Maximum Units Location Detection Range of Carcinogenic | Noncarcinogenic Final Frequency Max EPC Statistic Basis | Note Target ELCR HQ
Point Number Concentration Concentration of Maximum Frequency| Detection RSL RSL Adjusted RSL of SL Exceeds Organ
Qualifier Qualifier Concentration Limits ELCR=1.0E-6 HQ=1 Exceedance| 100x SL
(1) () () (3) Basis (4) (4) (5) (6) (6)
Surface Soil 207-08-9 Benzo(k)fluoranthene 0.24 16 mg/kg B-1 2/2 - 15 - 15 ca 1/2 No 16 - Max - - 1.1E-05 -
7440-38-2 Arsenic 8.6 17 mg/kg B-1 2/2 -- 0.39 22 0.39 ca 2/2 No 17 - Max - skin, cardiovascular 4.4E-05 0.8
18540-29-9 Chromium 7.6 38 mg/kg B-1 2/2 - - 120000 0.29 ca 2/2 Yes 38 -- Max -- NOE - 0.0003
7439-92-1 Lead 52 460 mg/kg B-1 2/2 -- -- -- 400 IEUBK 1/2 No 460 - Max - -- -- -
Groundwater 7440-38-2 Arsenic 220 220 ug/L MW1 1/1 - 0.045 5 0.045 ca 1/1 Yes 220 - Max - skin, cardiovascular 4.9E-03 47
7440-39-3 Barium 2300 2300 ug/L MwW1 1/1 -- -- 2900 290 nc 1/1 No 2300 - Max - kidney -- 0.8
18540-29-9 Chromium 750 750 ug/L Mw1 1/1 - - 16000 0.031 ca 1/1 Yes 750 -- Max -- NOE - 0.05
7439-92-1 Lead 4700 4700 ug/L MwW1 1/1 -- -- -- 15 AL 1/1 Yes 4700 - Max - -- -- -
7782-49-2 Selenium 29 29 ug/L MW1 1/1 - - 78 8 nc 1/1 No 29 - Max - selenosis (liver, hair, nail) - 0.4
7487-94-7 Mercury 0.82 0.82 ug/L MW1 1/1 -- -- 4.3 0.43 nc 1/1 No 0.82 - Max - immune system -- 0.2
Note:
1) Chemical whose maximum detected concentration (MaxDet) exceeds adjusted RSL in the exposure medium are presented on the table. NWR Cumulative Risk ELCR Max HI *
) Regional Screening Levels (RSL) (November 2011) based on an ELCR of 1x10° and an HQ=1.0. Soil 5E-05 0.8
- RSLs for residential soil are used for surface soil. HI is based on effect on skin/cardiovascular.
- RSLs for tapwater are used for groundwater. Groundwater | 5E-03 | 47
(3) The final RSL: the lower of carcinogenic RSLs based on ELCR of 1x10° and noncarcinogenic RSLs adjusted using HQ=0.1. Hl is based on skin/cardiovascular.
4 The final RSL is used as the Screening Level (SL).
(5) The MaxDet was used as exposure point concentration (EPC). Total Risk | 5E-03 | 48
(6) Noncarcinogenic hazard quotient and ELCR are estimated using the ratio of RSL and EPC.

- HQ = EPC / Noncarcinogenic RSL (based on HQ=1.0)

- ELCR = EPC x 1x10° / Carcinogenic RSL (based on ELCR=1x10°)

The SL for '‘Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (Ill). Therefore, the SL for 'Chromium (l11)’ was used as the Cancer and Noncancer Toxicity screening value.

The SL for 'Mercuric Chloride (and other Mercury salts)' was used as the SL for mercury.

RSL Basis: ca = Carcinogenic; nc = Noncarcinogenic; IEUBK = Integrated Exposure Uptake Biokinetic Model, AL = Action Level

Target Organ: NOE = no observed effect

* Max HI is the highest HI associated with any target organ




TABLE 4-3

HHRA COPC Summary Table - Industrial
Former Lower Camp Debris Site, Culebra, Puerto Rico

Site: Former Lower Camp Debris Site
Media: Surface Soil, Groundwater

Data Summary

Screening Level (SL) Comparison

Exposure Point Concentrations (EPC)

Risk Estimates

Exposure CAS Chemical Minimum Maximum Units Location Detection Range of Carcinogenic [ Noncarcinogenic Final Frequency Max EPC Statistic Basis | Note Target ELCR HQ
Point Number Concentration Concentration of Maximum Frequency Detection RSL RSL Adjusted RSL of SL Exceeds Organ
Qualifier Qualifier Concentration Limits ELCR=1.0E-6 HQ=1 Exceedance| 100x SL
1) (2 (2 3 Basis 4 @ (5) (6) (6)
Surface Soil 7440-38-2 Arsenic 8.6 17 mg/kg B-1 2/2 - 1.6 260 1.6 ca 2/2 No 17 - Max - skin, cardiovascular 1.1E-05 0.07
18540-29-9 Chromium 7.6 38 mg/kg B-1 2/2 - -- 1500000 5.6 ca 2/2 No 38 - Max - NOE - 0.00003
Groundwater 7440-38-2 Arsenic 220 220 ug/L MW1 1/1 - 0.045 5 0.045 ca 1/1 Yes 220 - Max - skin, cardiovascular 4.9E-03 47
7440-39-3 Barium 2300 2300 ug/L Mw1 1/1 - -- 2900 290 nc 1/1 No 2300 - Max - kidney - 0.8
18540-29-9 Chromium 750 750 ug/L MW1 1/1 - -- 16000 0.031 ca 1/1 Yes 750 - Max - NOE - 0.05
7439-92-1 Lead 4700 4700 ug/L MwW1 1/1 - - - 15 AL 1/1 Yes 4700 - Max - - - -
7782-49-2 Selenium 29 29 ug/L MW1 1/1 - -- 78 8 nc 1/1 No 29 - Max -- selenosis (liver, hair, nail) - 0.4
7487-94-7 Mercury 0.82 0.82 ug/L MW1 1/1 - - 4.3 0.43 nc 1/1 No 0.82 - Max - immune system - 0.2
Note:
1) Chemical whose maximum detected concentration (MaxDet) exceeds adjusted RSL in the exposure medium are presented on the table. NWR Cumulative Risk ELCR Max HI *
) Regional Screening Levels (RSL) (November 2011) based on an ELCR of 1x10°® and an HQ=1.0. Soil 1E-05 0.07
- RSLs for industrial soil are used for surface soil. Hl is based on effect on skin, vascular
- RSLs for tapwater are used for groundwater. Groundwater | 5E-03 | 47
) The final RSL: the lower of carcinogenic RSLs based on ELCR of 1x10°® and noncarcinogenic RSLs adjusted using HQ=0.1. Hl is based on body weight
4) The final RSL is used as the Screening Level (SL).
5) The MaxDet was initially used as exposure point concentration (EPC). Total Risk | 5E-03 | a7
(6) Noncarcinogenic hazard quotient and ELCR are estimated using the ratio of RSL and EPC. * Max Hl is the highest HI associated with any target organ.

- HQ = EPC / Noncarcinogenic RSL (based on HQ=1.0)
- ELCR = EPC x 1x10°® / Carcinogenic RSL (based on ELCR=1x10"°)

The SL for 'Chromium (VI)' was used as the adjusted SL for Chromium. The expected form of chromium is Chromium (ll1). Therefore, the SL for 'Chromium (Ill)' was used as the Cancer and Noncancer Toxicity screening value.

The SL for 'Mercuric Chloride (and other Mercury salts)' was used as the SL for mercury.

RSL Basis: ca = Carcinogenic; nc = Noncarcinogenic; AL = Action Level
Target Organ: NOE = no observed effect




TABLE 4-4
Soail Protection of Groundwater Screening
Former Lower Camp Debris Site, Culebra, Puerto Rico

Groundwater .
Parameter Protection SL Soil Samples (mg/kg)
(mg/kg)(1) B-1 (0-2) B-2 (0-2)
TRPH NA 660 ND
Benzo(k)fluoranthene 0.35 16 0.24
[larsenic 0.29 17 8.6
([Barium 82 540 120
[lchromium 180000 38 7.6
[lLead 14 460 52
[lselenium 0.26 ND 0.94
IMercury NA 0.17 0.049

Bold indicates concentration exceeds protection of groundwater SL.
(1) Protection of groundwater soil screening level (November 2011). When available, MCL based SSLs are used preferentially.

Key:

ND = Not Detected

TRPHSs = Total recoverable petroleum hydrocarbons
mg/kg = milligrams per kilogram



5.0 Conclusions and Recommendations

5.1 Conclusions

The Former Lower Camp Debris Site encompasses an area of approximately 40,000 ft2 and is
positioned within and adjacent to a marine wetland (mangrove) located along the eastern
shoreline of Ensenada del Cementerio. The area east of the site historically was used by the
Navy as a housing facility from the early 1940s until 1980, but is currently used as an
automotive shop facility under the jurisdiction of the Commonwealth of Puerto Rico and the
Authority for Conservation and Development of Culebra.

Associated with the former Navy housing facility is a concrete septic tank (18.5 feet wide by
28 feet long) characterized by a flat top. No outfall could be observed visually or detected
using geophysical screening techniques.

Information regarding the type, location, and extent of debris currently at the site indicates
the debris piles identified in the 1996 SI are still present, as well as an additional debris pile
approximately 50 feet north of the northern most debris pile shown on Figure 1-4.

The estimated extent of debris is located in a total area of 15,070 ft2(0.35 acre), and extends a
distance of 350 feet from the southernmost to the northernmost tip of the debris field (Figure
3-1). The widest point of the debris field is approximately 165 feet. The debris consisted of
broken bottles, building materials (i.e., bricks both broken and whole and mortar), highly
deteriorated oxidized metal (i.e., pipes, beams, rods/rebar, bolts, mattress springs, cables,
water valves, and cans), rusted metal walkway sheets, rusted refrigerator type appliance,
rusted corrugated metal sheets, concrete stormwater pipes, old vehicle engines, a battery,
tires, axles, transmissions, body frames, and broken porcelain..

Based on visual observations, the debris appears to be the result of dumping from a vehicle
starting at the edge of the mangrove and proceeding into the mangrove as a “road” was
created. The main debris area is characterized by individual piles positioned radially around
an entry point with the larger individual debris piles located nearest to the edge of the
mangrove.

E&E performed a site investigation and prepared a Site Investigation Report (E&E, 1996)
that was submitted to the USACE on October 4, 1996. During the investigation, three soil
borings were advanced and one temporary monitoring well was installed; soil samples from
two borings along with groundwater samples from the temporary well were collected for
chemical analysis (see Section 1.2). These historical analytical data were screened against
human health and ecological protective criteria and soil-to-groundwater protective criteria
for soil /sediment for both future residential and industrial scenarios at the Former Lower
Camp Debris Site (see Section 4.3). Results of the risk screening are summarized as follows:

e Surface soil data were compared to EPA RSLs for chemical contaminants at Superfund
Sites (EPA, 2011) for residential soil, industrial soil, and protection of groundwater. No
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metals or PAHs detected in soil samples are identified as risk drivers and there is not a
concern for potential cumulative effects.

Groundwater data were compared to RSLs for tap water. Arsenic and lead are identified
as risk drivers for groundwater at the Former Lower Camp Debris Site.

Potential cumulative risks from residential and industrial exposure to soil and potable
use of groundwater were also evaluated. Results indicate risks associated with lead
exposure in groundwater under a hypothetical use scenario are unacceptable based on
the detected concentration in exceedance of the EPA Action Level.

The potential for contaminant migration from soils to groundwater were evaluated
using EPA generic SSLs based on a DAF of 1. Results indicate arsenic, barium, lead and
selenium were detected in surface soil above their SSLs. Although all four inorganic
compounds were detected in groundwater at MW-1, they may be present in
groundwater due to turbidity issues, or present at background levels; however,
background data were not available.

Based on visual observations and historical data, the effects of the debris to the environment
at the Former Lower Camp Debris Site are not completely understood. Therefore, the entire
Former Lower Camp Debris Site should be considered an area of concern.

5.2 Recommendations

Recommendations for the next phase of investigation are as follows:

Complete a wetland delineation study at the Former Lower Camp Debris Site since a
majority of the debris is located within a mangrove.

Complete a Remedial Investigation at the Former Lower Camp Debris Site.

Include an investigation of the septic tank in the Remedial Investigation at the Former
Lower Camp Debris site.

5-2
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Appendix A
Site Investigation Report Prepared by Ecology and
Environment, Inc.


























































































































































































































































Appendix B
Technical Project Planning Meeting Minutes




MEETING SUMMARY

CH2MHILL

Technical Project Planning (TPP) Meeting

Culebra SI

|

From: Tom Beisel - CH2M HILL

Date: July 9, 2010

Contract: W912DY-09-D-0060 CH2M HILL- Task Order 2

Attendees:

Name Organization Email Address Telephone
Number
Scott Bradley USACE Scott.G.Bradley@usace.army.mil 256-895-1637
Jose Mendez USACE Jose. M.Mendez@usace.army.mil 787;(753_969877
Wilmarie Rivera PREQB wilmarierivera@jca.gobierno.pr 787;(766173181
Katarina TRC . .

Rutkowski Solutions krutkowski@trcsolutions.com 860-298-6202
Ana M. Roman USFWS ana_roman@fws.gov 787-742-0115
Susan Silander NWR 787-851-7258

x 238
Daniel Rodriguez USEPA Rodriguez.daniel@epa.gov 787-741-5201
Bryan CH2M HILL bburking@ch2m.com 678-530-4060
Burkingstock
Tom Beisel CH2M HILL tbeisel@ch2m.com 678-530-4033

The TPP meeting for site inspection services to be performed under contract W912DY-09-DI
0060 Task Order 2 was held on July 8, 2010 in Puerto Rico. The TPP meeting started at 1:00
pm. The TPP meeting was lead by Jose Mendez and Tom Beisel. The TPP meeting was

adjourned at 2:30 pm.

The meeting objectives were as follows:

¢ Introduce the team members and associated stakeholders for the Culebra SI site.

e Introduce and discuss the TPP process.

e Familiarize the stakeholders with the COE TPP process.

e Discuss the approach and objectives outlined in the 4 phases of the TPP process to be

followed.

e Reach agreement on the site specific approach for data collection to complete the Site

Inspections.

e Review and discuss the scope of work and objectives for the Culebra SI site as
presented in the TPP Power Point presentation.



MEETING SUMAMRY

The Team discussed the scope of work overview to complete Site Inspections and
Relative Risk Evaluations at the Culebra NWR Site.

In addition to the review of the TPP presentation, the following general topics and
comments were discussed:

Modify page 10 of the TPP presentation to include Richard Henry with the FWS and
Daniel Rodriquez with the EPA.

Locate and add stakeholders from PRDNER (Puerto Rico Department of Natural and
Environmental Resources) and ACDEC (Authority for Conservation and
Development of Culebra).

The Culebra NWR site is on a property owned by Commonwealth of Puerto Rico.

Rename the site, “Former Lower Camp Debris Site,” to reduce confusion with other
existing sites on Culebra.

Culebra currently receives fresh water via a pipeline from the main island of Puerto
Rico to Vieques to Culebra.

The desalinization plant close to the site is currently not in operation or not
frequently used.

During field activities, the outlet of the existing septic tank will be located using
visual observations and/or geophysical screening equipment.

A UFP-SAP will not be created for this site.

Field activities will be conducted during low tide to expose as much of the debris
area as possible.

During additional phases of work at this site, UXO specialist needs to be included in
the field team while intrusive activities occur.

Field activities will be as non-invasive as possible.

Work Plan Action Items:
POC Item

1 Tom Page 10: add Daniel Rodriquez with the EPA to the stakeholder contact list.

2 Tom Page 10: add Richard Henry with the FWS to the stakeholder contact list.
Locate stakeholders from PRDNER (Puerto Rico Department of Natural and

3 Jose Environmental Resources) and ACDEC (Authority for Conservation and Development of
Culebra).

4 Tom Page 18: revise to include the water supply from the main island of Puerto Rico.
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the Former Lower Camp Debris Site




Photodocumentation Log: Photographs of Debris
Located at the Former Lower Camp Debris Site

The debris consisted of broken bottles, building materials (i.e., bricks both broken and whole, mortar),
highly deteriorated oxidized metal (i.e., pipes, beams, rods/rebar, bolts, mattress springs, cables, water
valves, cans), rusted metal walkway sheets, a rusted refrigerator type appliance, rusted corrugated
metal sheets, concrete storm water pipes, old vehicle engines, an old vehicle battery, old vehicle tires,
an old vehicle axle, an old vehicle transmission, old vehicle body frames, and broken porcelain

associated with toilets.

The following pictures were taken on August 14" and 15", 2011 while conducting the site walk and
visual inspection. Locations of each photograph are shown on Figures 1, 2, 3, and 4.

Septic Tank:

Photograph #1



Battery:

Photograph #2

Old Tires:

Photograph #3



Vehicle Axle and Tires:

Photograph #4



Vehicle Engine, Transmission, and Frame:

Photograph #5



Refrigerator or Other Type Appliance:

Photograph #6

Old Tire, Mattress Spring, Building Material:

Photograph #7



Photograph #8

Photograph #9



Building Materials:

Photograph #10



Photograph #11



Photograph #12



Water Valve:

Photograph #13
Concrete Pipe:

Photograph #14



Metal Braided Cables:

Photograph #15



Metal Walkway:

Photograph #16

Photograph #17



Photograph #18

Highly Deteriorated Oxidized Metal:

Photograph #19



Photograph #20



Photograph #21

Photograph #22



Photograph #23

Photograph #24



Photograph #25

Highly Deteriorated Oxidized Metal Pile:

Photograph #26



Photograph #27



Photograph #28

Photograph #29



Photograph #30



Photograph #31

Highly Deteriorated Oxidized Metal and Building Material:

Photograph #32



Photograph #33



Photograph #34



Broken Porcelain and Highly Deteriorated Oxidized Metal:

Photograph #35



Broken Porcelain, Highly Deteriorated Oxidized Metal,
Building Materials, and Broken Bottles:

Photograph #36

Photograph #37



Photograph #38

Photograph #39



Photograph #40

Metal Pipes:

Photograph #41



Photograph #42

Metal Chain Linked Fencing, Corrugated Sheets, Building
Materials:

Photograph #43



Corrugated Sheet and Building Material:

Photograph #44

Photograph #45



Corrugated Sheet:

Photograph #46



Photograph #47



Photograph #48



Photograph #49



Photograph #50

Photograph #51



Photograph #52
Broken Glass:

Photograph #53



Photograph #54
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d Broken bottles/building materials

d Broken bottles/building materials

d Broken bottles/building materials

Broken bottles/building materials \5)

d 18-inch HDOM pipe

Photograph #45
"Rusted corrugated metal sheet"
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Appendix D
Geophysical Screening Report by OneVision Utility Services




Project : Culebra Island, PR

Site: Former Lower Camp Debris Site
Field Dates: 8/14-8/16/11

Field Crew: Sean Byers

Site Conditions:

Site is currently a mangrove at the bottom of the hill. At the top of the hill, a former
fueling station sits. Heavy vegetation and tall grass exists between the former fueling
station and the mangrove area.

Technical approach:

Visual inspection of the debris areas along the shoreline of the mangrove was
performed within the designated site boundary. Electromagnetic scans were performed
inductively to search for utilities leaving the former fueling station. GPR scans were
performed to determine soil conditions as well as search for tailout line leaving septic
tank area.

Summary:

Locations of existing debris — ie; tires, rusted metal framing, glass bottles, etc. were
confirmed visually and locations logged in with GPS coordinates by Bryan Burkingstock
on site defining the limits of each debris pile discovered. The largest pile discovered was
in the mangroves even with the north end of the former fueling station.

Electromagnetic scans of the area behind the former fueling station were negative in
detecting conflicting utilities. Ground Penetrating Radar scans in search of the tailout
line leaving the septic tank area were negative as well. Confirmation of the location of
this line was not definitive due to existing terrain and vegetation obstructions when
attempting GPR scans. GPR scans along the former road bed as well as the edge of
mangrove did not reveal any anomalies inconsistent with site soil conditions.
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