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1.0 Executive Summary

Environmental Science and Engineering, Inc. (ESE) received contract DACA 87-92-D-0018,
Delivery order No. 0027, Annex "AC" from the U.S. Army Engineering and Support Center,
Huntsville (USAESCH) to conduct an Engineering Evaluation/Cost Analysis (EE/CA) in and
around Culebra Island National Wildlife Refuge. The government’s intention is that ESE prepare
the EE/CA in accordance with the National Qil and Hazardous Contingency Plan (NCP) and the
special requirements of the Statement of Work (SOW) for Delivery Order 27 to serve as a basis
for selecting the corrective action alternative to reduce public safety risks associated with
ordnance and explosives (OE) at the former Culebra Island Naval Facility. USAESCH has chosen
to generally follow the NCP guidance for conducting EE/CAs to analyze removal response
alternatives for Formerly Used Defense Sites (FUDS) that may be contaminated by OE.

1.0.1 The Inventory Project Report dated May 1, 1991 identified the need for ordnance detection
and removal actions at sites on Culebra Island and adjacent cays. The Archives Search Report
Findings for Culebra Island Natural Refuge (USACERI, 1995) summarized the ordnance activities
in the Culebra Archipelago. A total of 11 areas of known ordnance use was identified in the
Archive Search Report (ASR). These areas include the Northwest Peninsula, Flamenco Beach,
Cerro Balcon, Isla Culebrita, Cayo Botella, Cayo Lobo, Cayo del Agua, Cayos Geniqui,
Alcarraza, Los Gemelos, and Cayo Tiburon.

1.0.2 Time-critical-removal-action (TCRA) operations were executed at Flamenco Beach by
MTA, Inc. (MTA) from May 12 through May 27, 1995. This interim remedial action, to remove
near surface unexploded ordnance (UXO), resulted in the removal and disposal of 11 UXO items
found in the 3.66 acres included in the investigation. The results of the investigation are included
in the TCRA report (MTA, 1995).

1.0.3 The EE/CA investigation was conducted on Culebra Island and surrounding cays, referred

to in this report as the Culebra Archipelago. The Culebra Archipelago is approxi ly 20 miles
east of the main island of Puerto Rico and is comprised of approximately 2,660 acres.\Several of
the areas within the Culebra Archipelago were used between the 1930s an U.S.

Navy, the U.S. Marines, and several other North American Treaty Organization (NATO)
countries for naval gunfire, aerial bombing, aerial rocket, mortar training ranges, and torpedo
targets.
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1.0.4 The objective of the EE/CA process was to evaluate areas that are contaminated or
potentially contaminated with UXO and OE. This investigation included sampling and data
collection to classify the location and density of surface and subsurface OE remaining at the
former Culebra Island Naval Facility. Areas investigated included the following:

1.0.4.1 Flamenco Peninsula is on the northwest end of Culebra Island and is comprised of
approximately 613 acres, including Flamenco Beach, Northwest Peninsula Sector A, and
Northwest Peninsula Sector B. ESE investigated ten grids on Flamenco Beach and located 5
UXOs and 151 ordnance-related scrap (ORS) items. ESE investigated 28 grids in the Northwest
Peninsula and found 39 UXOs and 449 ORS items.

1.0.4.2 Isla Culebrita is approximately 1 mile east of Culebra Island and comprises
approximately 366 acres. ESE traversed the entire island with an EOD escort equipped with a
magnetometer. No evidence of other ordnance ranges or target area was seen on Isla Culebrita.
ESE investigated six grids in this area and found 39 UXOs and 26 ORS items. '

1.0.4.3 Cayo Botella is approximately .75 mile east of Culebra Island and comprises
approximately 3.5 acres. ESE investigated two grids in this area and found 20 UXOs and 23 ORS
items.

1.0.4.4 Cayo del Agua (or water cay) is approximately 1.5 miles southwest of Culebra Island
and is comprised of approximately 2 acres. ESE investigated two grids in this area and found
16 UXOs and 20 ORS items.

1.0.4.5 Cayo Lobo (or Cross Cay) is approximately 2.5 miles southwest of Culebra Island and is
comprised of approximately 20 acres. ESE investigated four grids in this area and found no
UXOs and 17 ORS items.

1.0.4.6 Cerro Balcon is on Culebra Island, approximately 2.5 miles from the former Lower
Camp. ESE investigated six grids in this area and found no UXOs and 19 ORS items.

1.0.5 The EE/CA investigation was complicated by the presence of endangered species, limited
access, heavy vegetation, and rugged terrain in many areas. Much of the Culebra Archipelago is
administered by the U.S. Fish and Wildlife Service (USFWS) or the Puerto Rico Department of
Natural Resources (PRDNR). All activities were carefully coordinated with these agencies.

1.0.6 Sample grid location selection was based on the data presented in the ASR, previous site
visit findings, previous TCRA actions, and information obtained from local residents. The ESE

P/FUDS/CULEBRA/EECA-1.2/11/14/96 1-2 Environmental Science & Engineering, Inc.
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site manager, with the assistance of an ESE botanist, USFWS personnel, the land surveyor
subcontractor, and EOD escort personnel from EODT Inc., located the grid sites.

1.0.7 Each investigation site was cleared of vegetation, subdivided, and geophysically
investigated with magnetometers. Anomalies were identified, flagged, and mapped.

1.0.7.1 Gridstats software (by QuantiTech, Inc., Huntsville, Alabama) was used to determined
the anomalies to be excavated. Selected anomalies were excavated and ORS, UXO, and other
materials were properly handled and disposed of. Only UXO-qualified personnel were allowed to
handle OE/UXO.

1.0.8 The ESE/EODT team fully investigated 57 EE/CA sampling grids at the 7 investigation
sites. A total of 9,510 anomalies was identified, of which 2,640 were excavated. UXO/ORS was
encountered at depths of less than 1 foot (ft) in all cases. Approximately 1,700 pounds (Ibs) of
ORS was collected and weighed by scale during the field effort.

1.0.8.1 UXOs were found on the ground surface and in the subsurface during the EE/CA
investigation. A total of 57 surface UXOs was found at Cayo Botella, Isla Culebrita, Cayo del
Agua, and the Northwest Peninsula. Additionally, 62 of the anomalies investigated were buried
UXOs. The buried UXOs were discovered at the same sites as the surface UXOs and also at
Flamenco Beach. UXOs found included 20mm high-explosive incendiary (HEI) devices, MK76
practice bombs, MK50s, 37mm projectiles, 5-inch rockets, 76mm projectiles, 3- to 6-inch naval
projectiles, 8lmm mortars, and grenades.

1.1 Ordnance Operable Units (OOUs)

To facilitate the evaluation of risk-reduction alternatives, the former Culebra Island Naval Facility
was subdivided into the following five QOUs:

e  (OOU-1 — Flamenco Beach,

®  (OOU-2 — Northwest Peninsula,

e  OO0U-3 — Cerro Balcon,

e OOU-4 — Isla Culebrita, and

e OOU-5 — Other Surrounding Cays

1.1.0.1 OOU-1 is comprised of approximately 300 acres in the southern part of the Flamenco
Peninsula of Culebra Island and includes a beach, campground, and interior ridge area.
Approximately 50,000 persons visit the area each year, primarily the beach and campground.
Access to the beach and campground area is relatively easy. The ridge area is hilly and access to
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the ridge area is restricted by the presence of thick thorny brush and small trees. The presence of
this thick vegetation generally restricts visitors to the cleared trails, although some visitors may
venture off the trails. There are plans to construct villas and hiking trails in this area.

1.1.0.2 OOQU-2 includes all the area of the Flamenco Peninsula north of OOU-1 and encompasses
313 acres. The entire unit is publicly owned. The southern part of the unit (Sector A) is
administered by PRDNR and the northern part is administered by USFWS. Both areas are used as
a wildlife preserve. Public access to these units is restricted. A fence has been erected across the
peninsula between the two sectors. This fence further restricts access to Sector B. Plans are being
discussed regarding construction hiking trails and allowing access to Sectors A and B.
Construction of a fire break is also being discussed.

1.1.0.3 OOU-3 is located in the east-central part of Culebra Island on the western slope of the
hill named Cerro Balcon. The OOU encompasses approximately 30 acres and extends from the
southern part of the San Isidro region of the island to the northern part of the Fraile region. All
of the unit is privately owned and used primarily for grazing. Part of the unit is fenced. Access
by the public is restricted by the landowner, poor roads, thick vegetation, and by the fencing.

1.1.0.4 OOU-4 includes a 82 acre portion of the 266-acre Isla Culebrita located east of Culebra
Island. The island is currently administered by the USFWS. It is currently used for recreation,
including swimming, boating, and hiking. The island is accessible only by boat. Permission from
the USFWS must be obtained before accessing the island. Approximately 21,000 people visit the
island in a typical year.

1.1.0.5 OOU-5 consists of all the small cays or islands that were identified by the ASR as being
part of the Culebra Island Naval Facility and include:

e Cayo Botella,

e Cayo Alcarraza,

e  Los Gemelos,

e Cayo Lobo,

e Cayo de Agua,

e Cayo Tiburon, and

e Cayos Geniqui

1.1.0.6 All of the islands have rugged terrain and limited beach areas. Most of the small cays are
accessible only during calm seas and good weather. All of the cays are administered by the
USFWS and require an entry permit. Access by the public is currently limited and will be
similarly limited in the future.

P/FUDS/CULEBRA/EECA-1.4/11/14/96 14 Environmental Science & Engineering, Inc.
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1.2 Overall Evaluation of Ordnance Contamination

1.2.1 OOU-1 — Flamenco Beach

The Flamenco Beach area was used primarily as a target area for naval gunfire. The sampling
conducted during the EE/CA field investigation concentrated in the campground area at the base
of the western slope of the ridge area. During this sampling, no UXO was found in the beach and
campground area. However, one grid, located in the western ridge area, contained UXO. A
significant amount of ORS was found at many of the sampling grids. The highest percentage of
ORS was recovered from grids in the beach and campground area.

1.2.1.1 TCRA operations included sampling a 3.7-acre portion of the campground area and
recovered 11 UXO. These UXO included one practice bomb; two illumination candles; four
40mm projectiles; two fuze components from 5-inch projectiles; and one live, fuzed, 3-inch high-
explosive (HE) round.

1.2.2 OOU-2 — Northwest Peninsula

Historical activity at the Northern Peninsula sampling area was similar to that of the Flamenco
Beach area. Most of the gunfire is believed to have been fired from the water east of the
peninsula and directed at targets located on the eastern slope of the peninsula. Sampling was
conducted during the EE/CA field investigation throughout the peninsula. During the sampling,
UXO was found at three of the grids along the target cable, at two of the grids along the central
ridge, and at all of the seven grids located on the northeast slope of the peninsula. Most of the
UXO were projectiles, illumination candles, and practice bombs. In addition, a round was found
that was identified as an 81mm mortar. Significant amounts of ORS were found throughout the
peninsula. The highest number of ORS was found at the grids in the central part of the sampling
area, particularly near where bombing range activity was reported. The greatest weight of ORS,
however, is concentrated at the grids on the northeast slope where most of the activity was from
naval gunfire.

1.2.3 OOU-3 — Cerro Balcon

The Cerro Balcon area was used as a mortar practice range. Some fragments and two inert 81 and
one 76mm mortars were discovered during the sampling. Historical accounts of finding explosive
ordnance items exist. On at least one occasion, injuries resulted when the item was inadvertently
detonated. Ordnance would most likely be found in the primary target area, but could be found
anywhere within the range. The contaminated portion of the mortar range at Cerro Balcon is
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estimated to comprise 30 acres. Some contamination should be expected anywhere within this
area. The main impact area is estimated to be 20 acres. Right-of-entry to approximately half of
the suspected main impact area could not be obtained during the field sampling effort.

1.2.4 OOU-4 — Isla Culebrita

Strafing activity on Isla Culebrita was confined to an 82-acre strafing range located on the western
end of the island. During the field investigation, a magnetometer and visual search was conduced
in an attempt to locate any unreported ranges on the island. No evidence was uncovered indicating
that other target areas existed. It can therefore be assumed that all of the island’s contamination is
confined to the 82 acre range. Sampling of the strafing range recovered only 20mm projectiles.
Many of these projectiles contained high explosive incendiary fill. All were recovered from a
depth of less than 6 inches.

1.2.5 OOU-5 — Other Surrounding Cays

All of the other surrounding cays were used as target areas for bombing and rocket fire. No data
are available to indicate the relative ordnance intensity on each of the cays. Grids sampled during
the EE/CA field investigation had UXO densities ranging from 0 for all four of the Cayo Lobo
sites to 373 UXO/acre on Cayo Botello.

1.3 Removal Response Alternatives

Five applicable alternatives for risk reduction were considered for the Culebra Archipelago. These
include the following:

®  No Further Action,

e Institutional Controls,

®  Surface Clearance,

¢  (Clearance for Use, and

®  Complete Clearance.

1.3.1 Alternative 1 — No Further Action

This alternative is a no action alternative and is included to provide a baseline comparison with
other alternatives. No technologies are associated with this alternative. No risk reduction measure
resulting in the treatment, containment, risk reduction, or limited access to OE would be
implemented. Therefore, potential OE would not be removed and no restrictions would be placed
on access to the site.
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1.3.2 Alternative 2 - Institutional Controls

Institutional controls is a limited-action alternative that uses current land access and currently
proposed land use restrictions to minimize exposure to OE in the Culebra Archipelago, and could
result in limiting the future use and development of the areas.

1.3.2.1 Institutional controls could consist of the following:
e  Educating agency personnel, surrounding landowners, and visitors about the potential
hazards associated with the sites;
e Posting signs, and/or
e  Erecting perimeter fencing.

1.3.2.1.1 Institutional controls in the form of public education can serve as an effective alternative
to reduce risk at FUDS.

1.3.3 Alternative 3 — Surface Clearance

This surface clearance alternative consists of using UXO specialists who are trained in
recognition, handling, and disposal of OE to perform a visual survey of the entire surface of each
OOU and to remove OE from the ground surface, near surface, or any that is partially buried.
Implementing this alternative includes vegetation clearance (as needed) and the use of Geophysics
(magnetic methods) to assist in locating surface ordnance items. Selective probing of the near
surface soil up to a depth of 6 inches may be employed to investigate magnetic anomalies and
identify near surficial metallic debris that may not be visually apparent. This alternative would be
effective in minimizing the risk to members of the public engaged in nonintrusive activities from
having incidental contact with OE.

1.3.4 Alternative 4 — Clearance for Use

This alternative involves all activities necessary to fully locate, excavate, and remove OE to a
depth conducive with the expected land use and overall health and safety of the affected
community. This activity will be performed only in areas where specific land use dictates the need
for ordnance clearance. Activities could potentially include clearing vegetation as required to
geophysically investigate the sites, completing geophysical investigation(s), excavating anomalies,
and destroying OE. Technologies that could be used for this alternative include magnetic
geophysical investigative methods and handling/disposal of OE (including detonation of UXOs).
This alternative includes surface clearance of the entire site and excavation/clearance over portions
of the site with known activities.
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1.3.5 Alternative 5§ - Complete Clearance

This alternative involves all activities necessary to fully locate, excavate, and remove all
anomalies detected. Activities could potentially include vegetation clearance as required to
geophysically investigate the sites, completing the geophysical investigation(s), excavating all
anomalies, and destroying all OE found. Technologies that could be used for this alternative
include magnetic geophysical investigative methods and handling/disposal of OE (including
detonation of UXOs).

1.3.5.1 The following sections identify the selected alternatives for each of the five OOUs.

1.4 Results of EE/CA
1.4.1 Risk Reduction Analysis

The Quantitech OECert (Quantitech, 1996) report presents the total expected annual exposures
(TEAE) after implementation (based on the high and low density estimate) for several alternatives
for each OOU. This analysis was broken down by individual sectors within each OOU. The
TEAE values presented in the OECert report were produced using a statistical model software
created by Quantitech. ESE believes the model to be a conservative estimate of the site
conditions. The values from the OECert report to were used to calculate the Estimated Risk
Reduction (yearly exposures) for each OOU (Table 1-1).

1.4.1.1 The result of the analysis show there is little difference between the Estimated Risk
Reduction of Alternatives 3 through 5 (Surface Clearance, Clearance for Use, and Total
Clearance). This is most likely due to the fact that most UXOs were found close to the surface.
The thin soil cover over the rock at most of the sample areas was a major contributor to the
shallowness of UXOs.

1.4.1.2 The analysis of the cost and Estimated Risk Reduction would indicate that the Surface
Clearance Alternative surface clearance would be the best choice for all OOUs. However, since
there are construction activities planned for Flamenco Beach and Northwest Peninsula, ESE
suggests that additional clearance to below the excavation depth (estimated to be approximately

4 ft) should be required in construction areas. Therefore Alternative 4, Clearance for Use, will be
required for only portions of Flamenco Beach and the Northwest Peninsula where construction

will occur.
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Table 1-1 Cost Estimate and Risk Reduction (Yearly Exposures) of Operable Units at the Former Culebra Naval Facility, Culebra

Island, Puerto Rico

Estimated Risk Reduction
(Reduction in Yearly

Exposures)
Location Alternative Number and Description Cost High Low
0OOU-1 Flamenco Beach 1 No Action $0 0 0
2 Institutional Controls $331,000 NC NC
3 Surface Clearance $921,000 9,607 0
| 4 Clearance: For Use~ S1536000 | 9695 . | B
5 Complete Clearance $2,488,000 9,961 90
OOU-2 Northwest Peninsula | 1 No Action $0 0 0
2 Institutional Controls $112,000 NC NC
3 Surface Clearance $1,127,000 6,941 4,275
‘4 Clearance For Use * 52945000 |94 {4215
5 Complete Clearance $6,996,000 6,941 4275
OO0U-3 Cerro Baicon 1 No Action $0 0 0
2 Institutional Controls $12,000 NC NC
3 Surface Clearance .. Csi99000° | 2380 . . o
4 Clearance For Use $298,000 2,389 0
5 Complete Clearance $398,000 2,389 0
OOU+4 Isla Culebrita 1 No Action 30 0 0
2 Institutional Controls $378,000 NC NC
| 4 Surface Clearance Lssrsooe . [ ima02 | iosdes
4 Clearance For Use $2,060,000 173,643 106,718
5 Complete Clearance $2,120,000 173,666 106,733
OO0U-5 Surrounding Cays 1 No Action $0 0 0
2 Institutional Controls $85,900 NC NC
' 1 Surface Clearance: ‘$3is,000 | 2,032 60
4 Clearance For Use $574,000 2,032 60
5 Complete Clearance $873,000 2,032 60

Source (ESE, Quantitech)

NC = Risk Reduction Values Not Calculated (see text).

Estimated Risk Reduction (yearly exposures) values are calculated from total expected annual exposures presented in the Quantitech
OECert Report (Quantitech, 1996). These data are conservative estimates produced by Quantitech’s Risk Assessment Model.
Highlighted fields indicate the chosen alternatives.
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1.4.2 OOU-1 — Flamenco Beach

Alternative 4, Clearance for Use, is the recommended alternative at Flamenco Beach based on the
following rationale:
®* 0OO0OU-1 is extensively visited by the tourists (approximately 50,000 visit every year).
¢ UXO and ORS items were detected during the EE/CA investigation.
¢  Erosion at the beach may unearth subsurface UXO.,
*  Alternative 4 reduces the likelihood that members of the public would encounter OE.
*  Alternative 4 is administratively feasible, but will require addressing environmental
concerns.
¢ Implementing Alternative 4 would meet the clearance to depth requirements of the
varied land usages.
¢  Alternative 4 is technically feasible.

1.4.2.1 The estimated cost to impiement Alternative 4 at Flamenco Beach is $1,536,000.

1.4.3 OOU-2 — Northwest Peninsula

Alternative 4, Clearance for Use, is the recommended alternative for the Northwest Peninsula.
This alternative was selected based on the following rationale:
¢ 0O0U2 may be visited by increasing numbers of tourists.
® UXO and ORS items were detected at the OOU during the EE/CA investigation.
¢  Alternative 4 reduces the likelihood that members of the public would encounter OE.
*  Alternative 4 is administratively feasible, but will require addressing environmental
concerns.
¢ Implementating Alternative 4 would meet the clearance to depth requirements of the
varied land usages in OOU2.
®  Alternative 4 is technically feasible.

1.4.3.1 The estimated cost to implement Alternative 4 at the Northwest Peninsula is $2,944,880.
1.4.4 OOU-3 — Cerro Balcon

Alternative 3, Surface Clearance, is recommended for the Cerro Balcon mortar range. This
alternative was selected based on the following rationale:
¢  Cerro Balcon is privately owned property and intrusive activities would be difficult to
control at the OOU.
¢ UZXO collected from the OOU critically injured civilians during 1930s.
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The presence of OE is likely in the impact area.

Alternative 3 reduces the likelihood that members of the public would encounter OE.
Alternative 3 is administratively feasible.

OO0U3 is owned by several property owners. Alternative 3 would be implementable
on portions of the OOU; however, right-of-entry may not be obtainable on the entire
O0U.

OO0U3 is currently zoned for agricultural use; therefore, any new construction will be
minimal.

1.4.4.1 The estimated cost to implement Alternative 3 at Cerro Balcon is $199,000.

1.4.5 OOU-4 — Isla Culebrita

Alternative 3, Surface Clearance, is the recommended alternative for the strafing fire range
(82 acres) portion at Isla Culebrita. This alternative was selected based on the following rationale:

The area outside the strafing fire range was used only as an observation point during
target practice.

The ASR reported no evidence of activities that indicate the presence of UXO items
in the area outside the firing range.

During the EE/CA field investigation, all UXO items were detected within 6 inches
of the ground surface in the strafing fire range.

Isla Culebrita is used for recreational activities, including swimming and hiking,
which do not involve intrusive activities. These activities are seldom performed in the
former strafing range.

Intrusive activities are not anticipated since the OOU is monitored by USFWS
personnel.

Alternative 3 is administratively feasible.

Alternative 3 would be easily implemented.

Alternative 3 is technically feasible.

Alternative 3 would reduce the likelihood that members of the public would
encounter OE.

1.4.5.1 The estimated cost to implement Alternative 3 at Isla Culebrita is $678,400.
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1.4.6 OOU-5 — Other Surrounding Cays

Alternative 3, Surface Clearance, is the recommended alternative for the Surrounding Cays. This
alternative was selected based on the following rationale;

¢ OQUS may be visited by increasing numbers of tourists.

e UXO and ORS items were detected at several of the cays in this OU during the
EE/CA investigation.

¢  The shallow rock on several of the cays should have inhibited the penetration of most
OE devices into subsurface and therefore Surface Clearance will be effective in
removing OE.
Alternative 3 reduces the likelihood that members of the public would encounter OE.
Alternative 3 is administratively feasible, but will require addressing environmental
concerns.

e The cays currently encounter light traffic mostly from USF&W personnel. This
alternative will allow safety for their access to these cays.

®  Although the sea conditions may be hazardous during certain times of the year, this
alternative can be technically feasible for all but the smallest cays.

1.4.6.1 The estimated cost to implement Alternative 3 at the other surrounding cays is $315,160.

1.4.7 Priorities For Removal Actions

The “expected annual exposures for the high density estimate” provided in the OECert report
(Appendix K), is used by ESE to rank the OOUs in terms of exposure potential. This value is
based on the highest expected ordnance density and the number of visitors to each site. This
number does not take into account the degree of hazard from the specific types of ordnance found
at each site. The OOU exhibiting the highest expected annual exposures for the high density
estimate is given the highest ranking for exposure potential with one (1) being the highest ranking
and five (5) being the lowest ranking. Table 1-2 presents each OOU and the ranking based on the
expected annual exposures for the high density estimate.

Table 1-2. Ranking of Exposure Potential

LOCATION PRIORITY

Culebrita (O0U4) 1

Flamenco Beach (OOU-1)

Northwest Peninsula (OOU-2)

Surrounding Cays (OOU-5)

]l WL N

Cerro Balcon (OQU-3)

1.4.7.1 ESE used the ranking of the sites based on the expected number of exposures for the
high density estimate from the OECert report along with information collected during the EE/CA
evaluation to provide a priority ranking for removal actions for each OOU. The types of ordnance

P/FUDS/CULEBRA/EECA-1.12/11/18/96 1-12 Environmental Science & Engineering, Inc.



Culebra Istand EE/CA — Final

used at each OOU along with what was recovered during the EE/CA site investigation were
reviewed for the analysis to determine the potential hazard at each site. The resulting
recommended priority for removal actions is included in Table 1-3.

1.4.7.2 Culebrita (OOU-4) has the highest ranking in terms of exposure potential (Table 1-3).
However, only 20mm HEI straffing rounds were found at Culebrita. The hazard from exposure to
these rounds are not as great as the hazard associated with bombs or naval projectiles. Because
the straffing rounds are less hazardous than most ordnance items found elsewhere, the priority for
a removal action at the site was reduced.

1.4.7.3 The items found at Flamenco Beach (QQU-1) are generally naval projectiles, a S-inch
Barrage Rocket, a 5-inch MK 50 projectile, and illumination candles. These items have a higher
degree of hazard associated with them than 20mm HEI. This site has the highest priority for
removal actions as there is a large visiting population and the degree of hazard of the items found
at this site is high.

1.4.7.4 The items found at Northwest Peninsula (OOU-2) include items listed for Flamenco
Beach and assorted other projectiles, bombs, aerial rockets, mortars, and grenades. An
unexploded “Tiny Tim” rocket warhead was previously found and disposed of onsite. This site
has the second highest priority for removal actions as there is a high degree of hazard but less
visitors than Flamenco Beach.

1.4.7.5 The surrounding cays (OOU-5) have varying amounts of bombs, rockets, and projectiles.
This OOU has the greatest diversity of ordnance items, but is remote and inaccessible to most
people. Even though the hazard of each individual ordnance item may be as high as the Northwest
Peninsula, the remoteness of the cays and the low volume of visitors will make this OOU a lower
priority for removal action.

1.4.7.6 Cerro Balcon (OOU-3) was used as a mortar range. The hazard of live mortars is high,
but the remoteness of the site and lack of mortars found during the investigation lead ESE to
place this site at lowest priority for removal action of the five OOUs.

Table 1-3. Priority for Removal Action

LOCATION PRIORITY

Flamenco Beach (OOU-1) 1

Northwest Peninsula (O0U-2)

Culebrita (O0U-4)

Surrounding Cays (OQU-5)

Al | W] N

Cerro Balcon (OQU-3)
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2.1.2 Definitions

The following definitions will be used for the purposes of this report:
e Unexploded Ordnance (UXO)—All ordnance items that may potentially be explodable or

ignitable, '

® Ordnance-Related Scrap (ORS)—All ordnance items that clearly are not explodable or
ignitable,

¢ Ordnance and Explosives (OE)—Includes all ORS and UXO items as defined previously,
and

® Ordnance—Military supplies (i.e., weapons and ammunition).
2.2 Facility Description and History

The Culebra Island National Refuge is located approximately 20 miles east of the main island of
Puerto Rico. The area of the investigation includes the Island of Culebra and several of the
surrounding cays. Figure 2-1 shows the location of Culebra Island and surrounding cays, referred
to in this report as the Culebra Island Archipelago.

2.2.1 Culebra Facility Description

Spain ceded all of Puerto Rico to the United States in 1898 following the Spanish American War.
The public lands in the Culebra Island Archipelago were placed under the control of the U.S.
Department of Navy in 1901. A small permanent base of operations was constructed on Culebra
Island around 1902. The base of operations (Lower Camp) was established in the former town of
Idelfonso.

2.2.1.1 The Culebra Island Archipelago was used for training purposes by the U.S. Navy and
U.S. Marines, and was later used by North Atlantic Treaty Organization (NATO) gun ships and
carriers. Facilities set up by the U.S. Navy included a desalination plant, an airfield, barracks,
helicopter pads, range instrumentation facilities, gun sites (for the defense of the islands),
observation points, and impact ranges for aerial bombs and rockets, missiles, mortars, and naval
projectiles.
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2.2.2 General Site Military History
2.2.2.1 Military Operations

The U.S. Marines used portions of Culebra Island as a training facility from 1903 through 1941.
In 1903 the Marines conducted their first amphibious landing, including transporting a 5-inch gun
that the Marines moved through rough terrain. This training included the use of guns and
underwater mines to defend the island. The Marines constructed a firing range on Culebra Island
in 1913. In January 1914, the Marines conducted their first large-scale exercise with the First
Advanced Brigade, defending the island against an attacking force of 1,200 men. This included
the bombardment of shore fortifications. In 1914 the Marines used Culebra Island to train new
pilots in the operation of seaplanes.

2.2.2.1.1 The U.S. Caribbean Fleet used the Culebra Island Archipelago for naval exercises
throughout its history. The U.S. Navy Fleet first ran maneuvers in the area of Culebra Island in
October 1902. The Navy built a small grass airstrip in the center of Culebra Island around 1920.
In the 1930s, the Navy and the Marines built tent camps at several locations near the airstrip.

* From January through April 1922 two companies conducted field maneuvers, landing field
artillery up to and including 155mm guns.

2.2.2.1.2 A large fleet exercise was conducted from December 1923 through February 1924.
Approximately 3,300 Marines participated in the maneuvers, armed with six 155mm guns, twelve
75mm guns, and eighteen machine guns.

2.2.2.1.3 A fleet landing exercise (FLEX-1) was conducted January through March 1935. The
troops fired weapons including rifles, machine guns, 81mm mortars, and 75Smm pack howitzers
from boats as they approached beach targets. The Navy conducted shore bombardment exercises
and aircraft conducted bombing and strafing maneuvers. A similar exercise (FLEX-2) was
conducted during the period of January through February 1936. Culebra Island’s final known
amphibious exercise, FLEX-7, was conducted between February 4 and 16, 1941.

2.2.2.1.4 The Lower Camp area was abandoned by the Navy in 1920. The area was reactivated
in 1942 before reducing it to caretaker status in September 1944.

2.2.2.1.5 Culebra Island was used as a bombing and gunnery range from 1935 through 1975.
Navy records indicate that Naval bombardment of Flamenco Peninsula began in 1936. Reports
indicate two air strikes and 50 bombardment exercises were conducted in fiscal year 1949.
Another report from July through December 1949 indicates that one air strike and 29
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bombardment exercises were conducted. The report also listed ordnance stocks of GP bombs,
aerial depth charges, fragmentation bombs, aviation ammunition, small arms, and anti-aircraft
rockets.

2.2.2.1.6 Submarine warfare maneuvers were also conducted in the Culebra Island Archipelago
by the Navy.

2.2.2.1.7 In a letter dated November 1959, Submarine squadron 2 was authorized to fire 14 live
torpedoes at Cayos Geniqui. Other Navy records indicate that-submarines also fired torpedoes at
Marcs Point on Isla Culebrita. Firing of torpedoes within the Culebra Island Archipelego stopped
prior to 1969,

2.2.2.1.8 Until the early sixties, Flamenco Peninsula, Los Gemelos, and Alcarraza were the only
aircraft targets in the complex. To support the increased training needs during Viet Nam
operations, the Navy acquired additional training areas on cays east and west of Culebra Island
for use as aircraft ranges. The main observation point at Flamenco Point was supplemented by
additional operation posts on Isla Culebrita and Cayo de Luis Pena. In addition, spotting stations
were constructed on Cayo Lobo, Flamenco Peninsula, Isla Culebrita, and at Duck Point on the
eastern side of Culebra Island. A run line, consisting of an excavated linear feature which was
used to align aircraft to target areas, was constructed on Cayo de Luis Pena. A Nike-Ajax radar
was constructed at the observation point on Luis Pena for general range surveillance and aircraft
tracking during loft and over-the-shoulder bombing. The only strafing fire practice ranges were
set up at Isla Culebrita and Flamenco Peninsula.

2.2.2.1.9 Navy records indicate that the Flamenco Peninsula was the only target area for naval
gunfire support training. The targets included four old Sherman tanks as well as truck panels.
Ships fired from a range of 2,000 to 12,000 yards, usually sailing parallel to the coast. In 1969,
ships fired live 40mm, 3-inch/50 caliber (3-inch/50), S-inch/38, 6-inch/47, and 8-inch/55 rounds.
In some instances, the firing was directed at 8lmm white phosphorous spotting rounds fired from
the nearby Flamenco Point observation point. It is likely that 81mm illuminating rounds were also
fired. Ships from Great Britain, Canada, Germany, Netherlands, France, Brazil, Columbia, and
Venezuela also used Flamenco Peninsula’s targeting facilities.

2.2.2.1.10 In 1964, the range usage was expanded to include eastern and western cays. The cays
used in 1969 for aircraft bombing/rocket targets were Alcarraza, Los Gemelos, Cayo del Agua,
Cayo Tiburon, Cayos Geniqui, and Cayo Botella. Aircraft ordnance expended in 1969 included
20mm HE/HEI projectiles, MK44 and MK45 flares, various live and practice bombs up to 500
Ibs, and 2.75-inch rockets. The Navy also stated that inert 2,000 Ib bombs were dropped during
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B-52 exercises. The ordnance used by the United Kingdom varied from 28 to 1,000 pound (Ib)
bombs and 2-inch rockets. Alcarazza and Los Gemelos were favored for high altitude radar
bombing. Navy records indicate that Bullpup missiles with inert warheads were only fired at Los
Gemelos.

2.2.2.1.11 Aerial mining operations were conducted south of Cayo de Luis Pena in 1967. All of
the mines were reportedly recovered by EOD swimmers or minesweepers.

2.2.2.1.12 Live ordnance operations reached their peak in 1969 as the fleet was training pilots
for Viet Nam. Aircraft bombing and strafing of the Flamenco Peninsula ended around 1970,
while the use of live rounds for naval gunfire support training ended in 1971. Subsequent naval
support training was conducted using quieter puff rounds until ordnance use was terminated on
September 30, 1975.

2.2.2.1.13 In 1972, the Navy reported an estimated 750,000 rounds had been fired at Flamenco
Peninsula. These included the following:

e 80 percent 5-inch projectiles;

¢ 10 percent 3-, 6-, and 8-inch rounds; and

e 10 percent other calibers including mortars, howitzers, and 16-inch rounds.

2.2.2.1.14 It is also estimated that up to 320,000 units (approximately 1,000 Ibs) of aerial
ordnance were delivered to the peninsula.

2.2.2.1.15 Cayo Lobo was used for aerial bombing and rockets late in the military history of the
area. In 1974, a Babcock target scoring system that electronically reported the accuracy of the
aerial bombing and rocket runs was installed on Cayo Lobo. The records indicate that items
known to be dropped during 1974 for the electronic scoring system included 2.75-inch rockets
and MK76 practice bombs. It is not known if live bombs were previously used on Cayo Lobo.

2.2.2.1.16 A Marine letter dated 1934 identifies Cayo Lobo as a location of experimental naval
gunfire has occurred. This use of Cayo Lobo was not confirmed.

2.2.2.1.17 Between 1975 and 1982, the facilities were turned over to the General Services
Administration (GSA). The only properties that remain in U.S. Navy ownership are Flamenco
Lagoon, Zoni Lagoon, and an 87-acre tract including an abandoned observation point at Flamenco
Point. This area is currently owned by the Navy but will eventually be turned over to GSA for
disposal.

P/FUDS/CULEBRA/EECA-2.5/11/14/96 2-5 Environmental Science & Engineering, Inc.


http:2.2.2.1.17
http:2.2.2.1.16
http:2.2.2.1.15
http:2.2.2.1.14
http:2.2.2.1.13
http:2.2.2.1.12
http:2.2.2.1.11

Culebra Isiand EE/CA — Final

2.2.2.2 Range Clearance and OE Removal

Navy records indicate that Explosive and Ordnance Disposal (EOD) personnel routinely removed
surface UXO from the target areas. Although complete records are not available, the Navy did
make attempts to clean up the ranges.

2.2.2.2.1 The archive search team obtained memorandums indicating that the Puerto Rico Army
National Guard conducted a range clearance in 1985. The records of this clearance or where it
occurred were not found by the archive search team.

2.2.3 Environmental Setting
2.2.3.1 Geology/Physiology

Culebra Island and the adjacent cays are underlain by both intrusive and extrusive volcanic rock
of Upper Cretaceous age. Andesite lava and Andesite tuff are the most dominant volcanic rocks
seen in the Culebra Archipelago. Toward the north central portion of Culebra and on the eastern
portion of Cayo De Luis Pena, the tuff and lava contain diorite porphyry inclusions. The volcanic
rocks exhibit little or no porosity due to compaction and filling of the pores with quartz and
calcite. The volcanic rocks exhibit strong magnetic properties that can affect magnetometer
readings.

2.2.3.1.1 Culebra Island (598 acres) has sandy beaches, irregular rugged coastlines, lagoons,
coastal wetlands, steep mountains, and narrow valleys. Ninety percent of the island is
mountainous with population concentrations in the flatlands. The highest point on Culebra Island
is Monte Resaca, which is approximately 630 feet above mean sea level (ft-msl).

2.2.3.1.2 The three largest cays, Isla Culebrita (266 acres), Cayo Norte (254 acres), and Cayo
de Luis Pena (342 acres) also have sandy beaches and rugged coastlines along with gentle sloping
to steep hills. The smaller cays are predominantly solid rock with rugged topography. A few of
the smaller cays have tiny areas of sandy beaches.

2.2.3.1.3 Culebra Island has a limited variety of soil types, owing to its volcanic origin, limited
size, rugged terrain, and moderately uniform climate. Most soils, except along slopes, are the
result of weathering bedrock. The Descalabrado series is found on slopes of 20 to 40 percent of
the i.sland and located over 75 percent of Culebra Island and is seen in most of the cays. This soil
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is well drained with rapid runoff and moderate permeability. These soils exist over most of
Flamenco Peninsula to a maximum depth of 3 feet (ft). Sandy, well-drained soils exist in beach

areas. These sands are not extensive but are seen in the relatively low, flat coastal areas.
2.2.3.2 Water Resources

Fresh water is scarce on the island and is high in chloride and saline. Most residents get their
water from a desalinization plant installed by the U.S. Navy at the Lower Camp, and from some
shallow 10 to 20 ft-deep wells.

2.2.3.2.1 Surface water is also scarce on Culebra Island. Creeks and streams are intermittent and
seasonal. Normally they are dry and only collect and drain runoff during rainstorm events. There
are approximately one dozen natural springs and seeps that discharge water only during the wet
seasons. Saltwater lagoons are seen on Culebra Island but are generally the result of flooding
from storms.

2.2.3.3 Climatic Data

Culebra Island has a tropical marine climate with year-round warm temperatures. The average
daily temperature is 80 degrees Fahrenheit (°F). Summer month temperatures (May through
October) reach an average maximum of 86°F. The average minimum temperature on Culebra
Island is 74°F. The lowest recorded temperature on Culebra Island was 69°F in February 1973
and the highest recorded temperature was 95°F during July 1969. The average water temperatures
range from 77 to 83°F with an average of 80°F.

2.2.3.3.1 The average yearly rainfall is 36 inches, ranging from a low of 16 inches in 1967 to a
high of 59 inches recorded in 1952. The heaviest rainfall occurs in May and during the period of
September through November. The rainy season is generally from August through November.
During the summer months, the rainfall occurs in frequent brief showers that result from
convectional heating. During the winter months, the rainfall is associated with the movement of
weather systems into the area. The most rainfall recorded in 1 month was 27 inches in May,
1979. The least amount of rainfall recorded on Culebra Island was during the drought of 1994
when no precipitation fell for several months.

2.2.3.3.2 The average humidity is approximately 73 percent, with a daytime average of
approximately 65 percent and a nighttime average of approximately 80 percent. The most humid
months are August through January, although the humidity in the remaining months is only
slightly lower.
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2.2.3.3.3 The prevailing winds are from the east-northeast from November through January and
are from the east during the rest of the year. The average wind speed is 8 knots. The hurricane
season is from June through November with most storms occurring July through September.
Severe hurricanes occur through this area every 10 to 20 years. Hurricane Marilyn passed over
the region during September 1995, postponing the field effort for this EE/CA investigation.
Sustained winds from Hurricane Marilyn were in excess of 120 miles per hour (mph).

2.2.3.4 Natural Resources
2.2.3.4.1 Vegetation

There are two sensitive plant species that may potentially be located in the Culebra Island
Archipelago. A list of these plants is included on Table 2-1. The plant species identified during
the investigation was Justicia culebritae (a candidate endangered plant species) on Cayo Botella.

2.2.3.4.1.1 Vegetation on the undeveloped areas of Culebra Island and the larger cays ranges
from moderately to extremely dense. These forested areas are thick with undergrowth including
plants with long, sharp thorns (Mesquite acacia). The smaller cays are predominantly rock with
sparse or no vegetation other than cactus, thorny brush (Mesquite acacia), and/or tall grasses. The
poisonous manzillo tree is present on Flemenco Peninsula and may potentially be found in other
areas.

2.2.3.4.2 Animal Populations

There are several sensitive birds, reptiles, and mammals that may be potentially located in the
Culebra Island Archipelago. A listing of the administered animal species is included in Table 2-1.
These animals are not common and were not encountered during the site investigation.

2.2.3.4.2.1 The most dangerous animals on the island are primarily insects. Spiders with
poisonous bites exist on the Culebra Island. Even though the bites may be very painful, they are
generally not considered lethal. The mosquitos and biting gnats on these islands are not suspected
of carrying harmful pathogens. Packs of wild dogs were encountered on Flamenco Peninsula. The
dogs were vociferous but did not attack the EOD team.

2.2.3.4.2.2 There are many hazardous animals located in the water. Fire coral and sea urchins
can cause severe pain when encountered. Sharks, barracuda, and moray eels were also seen in the
water. These animals generally do not attack people unless provoked.
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2.2.3.5 Archaeological Resources

Little is known about the archeology of the Culebra Island Archipelago. A report by Garrow and
Associates (Garrow, 1982) includes a description of the archaeologic areas of the Lower Camp
site on Culebra Island. No other reports on Culebra Island archeology are known to exist. Several
other archaeological sites have recently been discovered, but are not known to be in the
investigation areas. When planning site remediation, the Puerto Rico Office of Historical
Preservation should be contacted to ensure that any future identified archeological sites are
located.

2.2.4 Investigation Areas

The Culebra Island Archipelago consists of Culebra Island and approximately 24 smaller cays and
islands. The Inventory Project Report dated May 1, 1991, identified the need for ordnance
detection and removal actions at about 11 sites on Culebra Island and adjacent cays. The Archives
Search Report Findings for Culebra Island Natural Refuge [U.S. Army Corps of Engineers
(USACE) RI,1995), summarized the ordnance activities in the Culebra Island Archipelago. Ten
areas of known ordnance use were identified in the Archive Search Report (ASR). These
included: Isla Culebrita, Cayo Botella, Cayos Geniqui, Cayo Tiburon, Cayo del Agua, Cayo
Lobo, Cayo Alcarraza, Cayos Gemelos, Cerro Balcon, and Flamenco Peninsula. These areas,
with the exception of Cerro Balcon, were included in the original Delivery Order No. 0027
(EE/CA, Culebra Island National Wildlife Refuge, Culebra Island, Puerto Rico) dated March 18,
1995.

2.2.4.0.1 Subsequent data from local residents and from the archive search report led to the
addition of the Cerro Balcon mortar range to the investigational areas. The mortar range target
area was located at the base of Cerro Balcon.

2.2.4.0.2 Most of the study areas are owned by the U.S. Government or the Commonwealth of
Puerto Rico, and are under the protection of the U.S. Fish and Wildlife Service (USFWS) or by
the Puerto Rico Department of Natural Resources (PRDNR). The exception, Cerro Balcon, is
privately owned. The entire local population, approximately 1,542, live on Culebra Island. There
are no permanent residents in any of the other areas within the Culebra Island Archipelago.

2.2.4.1 Flamenco Peninsula

Flamenco Peninsula is located on the northwest end of Culebra Island. The Flamenco Peninsula,
including Flamenco Beach encompasses approximately 613 acres. The Flamenco Peninsula was
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formerly used as naval gunfire, rocket and strafing ranges, and for aerial bombing. The southern
boundary is located at a fire break and a wire cyclone fence is southwest of Flamenco Beach. The
area from the current entrance to the end of the peninsula was used by the Navy as a bombing
range from 1941 to 1975.

2.2.4.1.1 For the purposes of this report, the Flamenco Peninsula is subdivided into three
specific regions: (1) Flamenco Beach, (2) Northwest Peninsula Sector A, and (3) Northwest
Peninsula Sector B. Flamenco Beach, including the camping area and the area behind the
campground on the west side of the peninsula, consists of approximately 300 acres on the south
side of the peninsula. Flamenco Beach is currently administered by PRDNR and is used as a
public beach and for camping and hiking. Northwest Peninsula Sector A consists of approximately
150 acres of mostly wooded, densely vegetated terrain. This area is administered by the PRDNR.
Northwest Peninsula Sector B comprises approximately 163 acres of mostly tall grass and thorny
brush. This area is administered by USFWS. According to USFWS, the north end of the
Northwest Peninsula holds the largest rookery for Sooty Terns in the Culebra Archipelago.

2.2.4.1.2 Approximately 50,000 people visit Flamenco Beach every year. Flamenco Beach is
open to the public and is used for camping, hiking, bird watching, and water sports. Northwest
Peninsula Sector A is open to the public, but must be accessed on foot. ESE estimates
approximately 20 percent of visitors to Flamenco Beach will hike the road to the Northwest
Peninsula, as observed during the field effort. Based on this estimate and the numbers provided
by PRDNR, ESE estimates 10,000 people reach the Northwest Peninsula Sector A each year.

2.2.4.1.3 The fence located between Sector A and Sector B limits access to the north end of the
Northwest Peninsula. According to USFWS personnel, only 200 persons a year legally cross the
fence and enter into Sector B. A permit is required to access all USFWS land.

2.2.4.1.4 Plans have been presented for the construction of villas on approximately 10 acres
behind the parking area of Flamenco Beach. A copy of the preliminary plans are included in
Appendix B. Included in the plans are the creation of hiking trails throughout the entire peninsula.
Currently, the thick vegetation generally limits hiking to the roadways located in various parts of
the park.

2.2.4.1.5 USFWS has plans for creating a fire break at the tip of Northwest Peninsula. The fire
break would protect the Sooty Terns nesting area from fires that may originate from the lower
portions of the peninsula.
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2.2.4.1.6 The Puerto Rico Power Authority (PRPA) has been interested in construction of wind
energy systems on the Flamenco Peninsula. This will require the construction of several

7.4 square meter (m?) foundation pads and piles drilled 12 m below the surface. Neither the
location nor the approval has been given.

2,2.4.2 Isla Culebrita

Isla Culebrita comprises approximately 366 acres and is approximately 1 mile east of Culebra
Island. Isla Culebrita has sandy beaches, rocky shoreline, moderate to steep hills, and light to
dense vegetation.

2.2.4.2.1 A former lighthouse, constructed in February 1886, exists on Isla Culebrita and was
used as an observation point for bomb runs on Cayo Botella (See Photograph Number 35,
Appendix C). Two additional wooden observation points were constructed for observing
operations at Cayo Botella. One (See Photograph Number 36, Appendix C) was located near
Marc Point (on northern Culebrita) and the other near the strafing fire range (western Culebrita).
2.2.4.2.2 The strafing fire range is approximately 82 acres in size, a portion of which enters the
water near the north beach. The remains of the supports for the old strafing targets are still visible
in the water off the beach.

2.2.4.2.3 Marc Point is a rugged cliff and former torpedo range. On January 17, 1996, ESE
traversed the entire island with an EOD escort equipped with a magnetometer. No evidence of
other ordnance ranges or target areas was seen on Isla Culebrita.

2.2.4.2.4 Isla Culebrita is administered by USFWS; however, several tour guides are permitted
access to the island. According to USFWS, approximately 20,800 visitors per year come to Isla
Culebrita to hike and for water activities at the beaches. The north bay of Isla Culebrita is a
popular area for boaters and beach visitors.

2.2.4.2.5 Most tour guides drop off visitors on the south shore of Isla Culebrita and the visitors
hike to North Bay. The shoreline on the south is deeper and less dangerous for boat operations
than the shallower North Bay. The east and west sides of the island are difficult to access due to
broad shallow reefs and rocky shores.

2.2.4.2.6 Threatened or endangered species of sea turtles commonly nest on the sandy beaches of
Isla Culebrita. During the nesting season, beaches where nesting occurs are patrolled by USFWS
or by paid contracted personnel. Isla Culebrita does not support large scale seabird nesting.
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2.2.4.2.7 There have been recent discussions regarding converting the lighthouse on Isla

Culebrita to a bed and breakfast. No formal plans for the conversion have been presented.
2.2.4.3 Cayo Botella

Cayo Botella is located approximately 3/4 mile east of Culebra Island. Cayo Botella is a small
Cay (approximately 3.5 acres in size) with mostly rocky shores and light vegetation. This cay was
used as a bombing range and for aerial rockets. A large bulls eye was painted on the ground with
lime to act as a target for pilots.

2.2.4.3.1 Cayo Botella is administered by USFWS. Based on data from USFWS, ESE estimates
approximately 50 people per year visit this cay, mostly illegally (without permits from USFWS).
Scuba divers commonly visit the underwater reefs around this cay. Nesting birds and turtles do
not frequent this cay and it is fairly inaccessible by water during most of the year due to the
rocky shores and shallow reefs.

2.2.4.3.2 One potential candidate for a threatened species of plant was identified on Cayo
Botella. Justicia culebritae was seen on the eastern portion of the cay by the ESE Botanist (see
Photograph Number 31, Appendix C). This necessitated careful placement of the sampling
locations to avoid disturbing this plant species.

2.2.4.4 Cayos Geniqui

Cayos Geniqui are located approximately 1.25 miles northeast of Culebra Island. Cayos Geniqui
consists of two very small cays (approximately 4 acres total) with steep rocky shores and light
vegetation. These cays were used for aerial bombing and for aerial rockets. The Navy also used
these cays as torpedo targets.

2.2.4.4.1 Cayos Geniqui are administered by USFWS. Based on data from USFWS, ESE
estimates approximately 50 people per year visit this cay, including illegal poachers who steal the
eggs of nesting birds. Access onto Cayos Geniqui is difficult due to the rocky shores and shallow
reefs. Only experienced boaters will attempt to transport people to these cays and only in the
calmest sea conditions.

2.2.4.4.2 Cayos Geniqui are also a common nesting area for several bird populations. The
Brown Noddies, Laughing Gulls, Audubons Shearwaters, Red Billed Tropic Birds, Brown
Boobies, and Red Footed Boobies are the most common nesting birds on Cayos Geniqui. USFWS
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personnel visit these cays at least four times a year to observe nesting activities of migratory
birds.

2.2.4.5 Cayo Tiburon

Cayo Tiburon is located approximately 1.25 miles northeast of Culebra Island. Cayo Tiburon (or
shark cay) is very small (approximately 1 acre) with steep rocky shores and light vegetation. This
cay was used for aerial bombing and for aerial rockets.

2.2.4.5.1 Cayo Tiburon is administered by USFWS. Based on data from USFWS, due to the size
people do not visit this cay. Access onto Cayo Tiburon is difficult due to the rocky shores and
shallow reefs. Only experienced boaters will attempt to transport people to this cay and only in
the calmest sea conditions.

2.2.4.5.2 This cay may be a common roosting area for several bird populations. USFWS
personnel visit this cay at least four times a year to observe nesting activities of migratory birds.
They generally do not land on this cay.

2.2.4.6 Cayo del Agua

Cayo Del Agua (or Water Cay) is located approximately 1.5 miles southwest of Culebra Island.
Cayo del Agua comprises approximately 2 acres, has steep rocky shores, and light vegetation.
This cay was used for aerial bombing and rockets.

2.2.4.6.1 Cayo Del Agua is part of the three brothers (Los Hermanos) chain, which also includes
Cayo Yerba, and Cayo Raton. Even though there is no mention of ordnance at the latter two

cays, local divers have indicated the possibility of underwater ordnance near these cays. This
EE/CA report does not include the investigation of underwater ordnance.

2.2.4.6.2 Cayo Del Agua is administered by USFWS. Access onto Cayo Del Agua is difficult
due to the rocky shores and shailow reefs. Based on data from USFWS, ESE estimates
approximately 250 people per year visit this cay; including illegal poachers who steal the eggs of
nesting birds.

2.2.4.6.3 This cay is a common nesting area for several bird populations. According to USFWS,
the most important bird populations on Cayo Del Agua are the Bridled Tern, Zenaida Doves,
Audubon’s Shearwaters, and Red Billed Tropic Birds. USFWS personnel visit this cay at least
four times a year to observe nesting activities of migratory birds.
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2,2.4.7 Cayo Lobo

Cayo Lobo (or Cross Cay) is located approximately 2.5 miles southwest of Culebra Island. Cayo
Lobo is comprises approximately 20 acres, has steep rocky shores, and some sandy beach access.
Tall grasses and thorny brush cover most of this cay. It was used for aerial bombing and for
aerial rockets. In later years, observation posts were constructed to observe activities on Cayo Del
Agua and Los Hermanos as well as to observe activities on Cayo Lobo itself.

2.2.4.7.1 Cayo Lobo is administered by USFWS. This cay is not very popular as it is overrun
with rats, which devour the eggs of nesting birds. As a result, no significant nesting bird
populations occur on this cay. Access onto Cayo Lobo is difficult due to the rocky shores and
shallow reefs. USFWS personnel visit this cay only once or twice a year. Based on data from
USFWS, ESE estimates approximately 200 people per year visit this cay, mostly illegally.

2.2.4.8 Cayo Alcarraza

Cayo Alcarraza (or Fungi Bowl) is located approximately 2 miles northwest of Culebra Island.
Cayo Alcarraza comprises approximately 7 acres and has very steep rocky shores and light
vegetation. This cay was used for aerial bombing and for aerial rockets. Local divers report that
they have seen torpedoes underwater at Alcarraza

2.2.4.8.1 Cayo Alcarraza is administered and access is regulated by the USFWS. Approximately
25 people per year visit this cay; including illegal poachers who steal the eggs of nesting birds.
Access onto Cayo Alcarraza is difficult due to the rocky shores, steep cliffs, and shallow reefs.
Only experienced boat operators can access this cay, and only during calm sea conditions.

'2.2.4.8.2 This cay is a common nesting area for several bird populations. USFWS personnel
visit this cay at least four times a year to observe nesting activities of migratory birds. According
to USFWS, Cayo Alcarraza may have populations of nesting Bridled Terns, Brown Noddies,
Audubon’s Shearwaters, Red Billed Tropic Birds, and Masked Boobies.

2.2.4.9 Los Gemelos

Los Gemelos (or Twin Rocks) is located approximately 1.5 miles northwest of Culebra Island.
Los Gemelos comprises approximately 2 acres and has very steep rocky shores and light
vegetation. This cay was used for aerial bombing, rockets, and missiles. Most of the 2 acres used
for bombing is at or below the surf zone.
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2.2.4.9.1 Los Gemelos is administered by USFWS. Based on the size of the cay and data from
USFWS, this cay is not visited by people. Access onto Los Gemelos is difficult due to the rocky
shores, steep cliffs, and shallow reefs. Experienced boat operators have difficulty accessing this
cay. This cay is a roosting area for occasional bird populations and is monitored for roosting
birds by USFWS. The rocks are easily swept by north swells.

2.2.4.10 Cerro Balcon

Cerro Balcon is located on Culebra Island approximately 2.5 miles from the former Lower Camp.
The Base of Cerro Balcon was used as a mortar range, with the firing point located less than 1
mile from the impact area. The mortar range was used in the 1930s with the entire range fan
comprising approximately 48 acres. The main impact area was approximately 6 acres. ESE
estimates that less than 50 people visit this site per year based on the fact that this site is remote
and privately owned.

2.2.4.10.1 The archive search team reportedly found fragments from a stokes mortar during their
site visit. The archive search report documented the one known civilian fatality that occurred in
1935. Two live mortar rounds were found by a local resident, whose children were playing with
the rounds and were critically injured.

2.2,4.10.2 The former mortar range is located on private property. The rights-of-entry were
secured from two of the three property owners. However, the owner of a portion of the mortar
impact area (approximately 6.1 acres) would not allow access to his property. Three acres were
investigated at this site during the ESE field effort.

2.2.4.10.3 The former mortar range is currently used for cattle grazing and is covered by tall
grasses and thorny brush. There are tall trees near the south side of the mortar range that are
favorite nesting areas for hawks and some peregrine falcons. Even though Wheeler’s peperomia,
an endangered plant, was suspected to be in this area, it was not observed in the field
investigation area.

2.3 Previous OE Investigations

A site visit was conducted on April 30, 1991, by Mr. Ivan Acosta, U.S. Army Corps of
Engineers South Atlantic Jacksonville District (CESAJ)-PD-EE, and Mr. Henry Morales, a
USFWS National Wildlife Refuge representative. Mr. Morales is a native of Culebra Island and
was familiar with OFE areas. Their preliminary assessment concluded the following:
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"There are at least eleven identified bomb impact sites on the island and adjacent cayos
that are dangerous and still contain visible unexploded bombs. It (the former Culebra
military facility) requires investigation beyond the scope of this preliminary assessment."
(Source: Site Survey Sheet for DERP-FUDS Site No. I02PR006800 Culebra Island NWR,
P.R. dated 9 May 1991, Prepared by Mr. Ivan Acosta, CESAJ-PD-EE).

2.3.0.1 The report that was prepared subsequent to this site visit qualified 2,660 acres as FUDS-
eligible and recommended referral to USAESCH for an evaluation of confirmed ordnance
contamination.

2.3.0.2 In March 1993, Mr. Wayne Galloway of USAESCH and Mr. Robert Bridgers of CESAJ
visited Culebra Island in connection with a proposed interim OE removal action at the Flamenco
Beach campground area. MTA Inc. (MTA) was selected to perform a TCRA at the campground
area of Flamenco Beach. The work was delayed until May 1995.

2.3.0.3 A detailed archives search was conducted in 1994 and was completed in February 1995
(USACERI, 1995). As stated in the ASR, the purpose of the investigation was to:

"Characterize the site for potential OE contamination, to include chemical warfare
material (CWM). This was achieved by a thorough evaluation of historical records and
photographs, interviews, and an on-site visual inspection.”

2.3.0.4 The ASR contained numerous color photographs of Culebra Island and the associated
cays depicting ordnance and the potential areas of OE contamination.

2.3.0.5 TCRA operations at Flamenco Beach were executed by MTA from May 12, 1995
through May 27, 1995. This interim remedial action to remove near surface UXO, resulted in the
removal and disposal of 11 UXO items found in the 3.66 acres included in the investigation. The
results of the investigation are included in the TCRA report (MTA, 1995).

2.3.1 Identification of EE/CA Sampling Sites

ESE identified nine sites for EE/CA sampling based on the data provided by previous
investigations, the SOW for this EE/CA investigation, and historical data provided in the ASR
(USACERI, 1995). The sites to be investigated during the EE/CA field effort included the
following:
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. e Flamenco Peninsula,

e Cerro Balcon,

e Ista Culebrita,

e Cayo Botella,

e Cayos Geniqui,
e Cayo Tiburon,
e Cayo del Agua,
e Cayo Lobo, and
e [os Gemelos.

2.3.1.1 The Flamenco Peninsula investigation area included Flamenco Beach and Sectors A and
B in the Northwest Peninsula. The results of the EE/CA field investigation are presented in
Section 2.4.7 of this EE/CA report.

2.4 EE/CA Investigation

The purpose of the EE/CA investigation was to select non time-critical removal actions
(NTCRA ) necessary to reduce the public safety risk associated with OE at Culebra Island. The
focus of this EE/CA was on the residual (subsequent to the TCRA) conventional OE risks

‘ requiring NTCRA'’s within the land boundaries of the Culebra Island Archipelago. The EE/CA
investigation also summarizes the factors affecting the existing risk levels using the U.S. Army’s
Safety Risk Assessment (SRA) model and evaluates available remedies to compare their
effectiveness in reducing overall risk.

2.4.1 Prefield Activities

The prefield activities for this project included but were not limited to the following primary
tasks:

e Public meetings;

* Preparing the EE/CA WP;

¢ Logistics and supplies preparation, procurement, and shipping protocol;

¢ Documenting the Special Environmental requirements and concerns;

e Obtaining the necessary permits required for execution of the field effort; and

e Prefield Meeting.
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2.4.1.1 Public Meetings

Two public meetings were held at the Culebra Island Municipal Building, Culebra Island, Puerto
Rico, to discuss the EE/CA activities with the public.

2.4.1.1.1 The first public meeting was held concurrently with a site visit on Thursday, May 4,
1995. Attendees included representatives of MTA, ESE, USAESCH, and local residents. Topics
of discussion included MTA TCRA activities at Flamenco Beach and the impending EE/CA
sampling activities.

2.4.1.1.2 The second public meeting was held on November 29, 1995. Attendees included
representatives of ESE, USAESCH, USFWS, PRDNR, USACE, residents of San Juan and local
residents. The purpose of the meeting was to discuss the activities of the EE/CA investigation
with local residents in response to a local television report that erroneously reported that an
underwater investigation was being performed to remove ordnance in the reefs surrounding the
cays. The public was told that there will be absolutely no underwater operations during the
current investigation.

2.4.1.1.3 Also discussed were the field activities and how they were to be conducted. Several
local residents requested that Isla Culebrita and Flamenco Beach be investigated first to avoid
interference with the main attractions to Culebra Island during the busy holiday season. ESE
agreed to this request and performed the investigations on Isla Culebrita and Flamenco Beach
concurrently at the beginning of the project.

24.1.2 WP

The final version of the WP for this project was submitted to USAESCH in October 1995 and
approved on November 9, 1995. The objectives of the WP were to present the site background,
field objectives, field procedures, field personnel, and field equipment to be used for the EE/CA
effort.

2.4.1.2.1 The WP proposed approximate locations for the investigation grids at each of the
original nine sites. To conduct this EE/CA with the concurrence of the jurisdictional parties
involved a pre-field site selection team consisting of representatives of the USFWS, the PRDNR,
ESE, the project EOD support [EODT, Inc. (EODT)] and land surveyor [Renan Lopez de Azua
and Associates Inc (RLDA)], located and adjusted (when necessary) the field sampling sites. A
total of 59 grid sites was selected, but only 57 of the sites met the criteria of the concerned
parties. These 57 grid sites were later surveyed.
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2.4.1.3 Special Environmental Requirements

The Culebra Island Archipelago is part of the Culebra Island National Wildlife Refuge. This area

contains known sensitive environmental resources such as endangered species habitat, endangered

and sensitive plant habitat, and migratory bird and bird nesting habitats. To protect these sensitive
areas, ESE closely coordinated site activities with the regulatory agencies.

2.4.1.3.1 Prior to the investigation, USAESCH applied for approval pursuant to Section 7 of the
Endangered Species Act and Migratory Bird Treaty Act. A letter from James Oland of USFWS
on October 25, 1995 included comments to the Section 7 letter. After addressing the USFWS
comments, James Oland gave the approval for the field effort to proceed in a letter dated
November 9, 1995.

2.4.1.4 Permits

There were 2 categories of permits required for this project. Explosive permits and environmental
permits.

2.4.1.4.1 Explosive Permits

The explosive permits were obtained and held by EODT prior to shipment of explosives onto
Culebra Island. The permit was required by the Commonwealth of Puerto Rico Police for the
handling and detonation of Explosives during the EE/CA field effort.

2.4.1.4.2 Environmental Permits

ESE researched the requirement for a depredation permit for the possible injury of wildlife in the
Culebra Island Wildlife Refuge. ESE contacted the USFWS offices in Atlanta, Georgia and in
Washington DC. It was determined that a depredation permit would not be required for the work
on Culebra Island as the main purpose of the activity was for ordnance sampling and disposal.
Any injury to wildlife during the operations would be purely accidental, and safeguards to limit
the possibility of injury were in place. ESE was asked to closely coordinate all activities with
USFWS personnel.

2.4.1.4.3 The USFWS also provided ESE with permits to visit the cays and other areas under
their jurisdiction. A copy of each permit is included in Appendix D.
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2.4.1.5 Prefield Meeting

A prefield meeting was conducted by ESE on November 9, 1995. The meeting was attended by’
ESE QC personnel and ESE, EODT, and USAESCH project management and safety personnel.
The purpose of the meeting was to review the requirements of the project to guarantee that field
personnel understood the work process, QC, and safety requirements for the EE/CA investigation.
The meeting concluded with the approval for the field effort to proceed.

2.4.1.5.1 Prior to beginning intrusive field activities, ESE and USAESCH obtained concurrence
of the WP from PRDNR, USFWS, and the Puerto Rico Environmental Control Board. Copies of
communications with the agencies are included in Appendix D.

2.4.1.6 Hurricane Marilyn

Hurricane Marilyn passed by Culebra Island on September 16, 1995. The storm had sustained
winds of over 120 mph as it encountered the Culebra Archipelago. The damage to the Culebra
Island infrastructure led to a delay of the field effort.

2.4.1.7 Site Logistics

Prior to the field effort, ESE and USAESCH personnel visited the site on September 25, 1995, to
establish the field logistics following Hurricane Marilyn. ESE personnel had identified several
vendors, set up a schedule, and investigated facilities on the Island. During that site visit it was
learned that the road to the Northwest Peninsula had been washed out and that it would be nearly
impossible to access many of the sites on the peninsula. The PRDNR was planning to bring in
soil to backfill the washed out area.

2.4.2 Project Management
The WP defined the project objectives, identified key personnel and their responsibilities, defined

project lines of communications and reporting requirements, and outlined a schedule for
implementing the project. The WP was followed during the EE/CA field investigation.
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2.4.3 Public Affairs
2.4.3.1 Public Affairs and Project Coordination

Mr. Robert Bridgers (CESAJ), is the life-cycle manager for investigation activities on Culebra
Island. Lt. Col. Fowler of the local Antilles area office (USACE) provided onsite assistance and
personnel. The USAESCH, as the technical center for explosive safety and removal, was given
the primary task of technical management of the Culebra project. Mr. Roland Belew was the
USAESCH technical manager.

The following coordination protocol was followed:
e All ESE communications and contacts with the public were coordinated under the
direction of the CESAJ public affairs officer and the USAESCH technical manager.
¢  Information/contacts made by ESE during the project were documented and forwarded to
the CESAJ public affairs officer and the USAESCH technical manager, and
e  Public meetings were conducted based on instructions received from the USAESCH
technical manger in conjunction with CESAJ.

2.4.3.1.1 Coordination for the project was performed by Mr. Robert Bridgers and the USACE
Antilles area office. Personnel from the Antilles office assisted with public coordination. Public
statements were prepared by the Antilles personnel and distributed to local and regional news
media. Mr. Alfonso Oneil of the Antilles office remained onsite during most of the field activities
to assist with coordination of the investigation and to provide information to local residents.

2.4.3.1.2 The 30-day review period for the Draft Final EE/CA was initiated on July 30, 1996,
with a public meeting on Culebra Island. The results of the meeting and the public comments
concerning the Draft Final EE/CA report are included in the Responsiveness Summary (Appendix
M). The public comments are incorporated in the Responsiveness Summary.

2.4.4 Sampling Grid Selection

ESE, with the assistance of local environmental agencies, selected 59 sites for investigation during
the field effort. The site selection criteria are discussed in the following subsections.
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2.4.4.1 Sample Location Selection Rationale

The selection of sample grid locations was based on the data presented in the ASR, previous site
visit findings, previous TCRA action, and information obtained from local residents. The ESE site
manager, with the assistance of an ESE botanist, USFWS personnel, the land survey
subcontractor, and EOD escort personnel from EODT, located the 59 grid sites. The sample grid

location was based on the following criteria:

Site Historical Data—Historical data obtained from the ASR along with historical
photographs were used to locate impact areas. Descriptions of activities at each site were
also used to determine the dispersion of ordnance at the site. Sites were chosen near
known target areas to obtain maximum densities, and in areas away from known targets to
collect dispersion data.

Environmental Concerns—ESE closely coordinated grid locations with PRDNR and
USFWS to position sites away from environmentally sensitive areas.

Accessibility—The selection of survey grid locations considered the amount of site
preparation needed prior to executing sampling activities, as well as the advantages of
inspecting areas that would require minimal site preparation. Access to areas of dense
vegetation required not only the clearing vegetation at the grid site, but also clearing a
path to the grid.

Field modification—The exact locations of the final placement and dimensions of the
sampling grids were considered to be modifiable until the grid survey was conducted. The
USAESCH technical manager approved the modification of grid sizes in response to site
conditions such as vegetation and topography.

Field crew safety—The safety of the OE investigation teams was a factor in choosing grid
locations. Many of the investigation areas contain steep rocky slopes that could be
hazardous to personnel using grubbing equipment or transporting supplies to and from the
site. The site safety manager approved all survey grid locations.

2.4.4.2 Two of the chosen grids, IC-1 at Isla Culebrita and NP-29 at Northwest Peninsula were

deleted from the investigation. Grid IC-1 was deleted because nesting turtles moved into the area.
Grid NP-29 was deleted as USFWS would not approve the location of the grid. As a result, only
57 of the 59 grids were investigated.
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2.4.5 Site Preparation

Site clearing operations were completed prior to beginning investigation activities at each site to
avoid delays. The absolute minimum amount of site clearing in the grid sampling areas both in
vegetation volume and height was completed. The clearing operations were completed in
accordance with the site-specific WP (ESE, 1995).

2.4.6 Investigation Methods

This section describes standard practices, investigation methods, and procedures for collecting,
processing, and controlling the data associated with OE geophysical surveys at each sampling site.
The investigative methods were completed in accordance with the site- specific WP (ESE, 1995).

2.4.6.1 Geophysical Investigation

Prior to the investigation, a piece of steel approximately the size of a 105-mm projectile was
buried 3 ft-bgs, as specified in the USACE SOW. This item was used for daily calibration of the
magnetometer.

2.4.6.1.1 The field investigation team subdivided each sampling grid into geophysical sensor
survey lanes centered approximately S ft apart. Survey lane spacing of 5 ft was required to
provide full coverage when using a Shonstedt flux-gate or equivalent type magnetometer. A small
surveyor’s flag was placed at the exact location of any anomaly until the survey and excavation
operations were complete.

2.4.6.2 Geophysical Survey Mapping

Once subsurface anomalies were identified and flagged, they were mapped onto a previously
prepared field sketch of the site. The anomaly locations were estimated and placed onto the sketch
by the team leader. When large numbers of anomalies were detected, it was not feasible to mark
each anomaly on the map. Instead, the anomalies were counted for each survey lane and denoted
on the map at the end of each lane surveyed. All surface and subsurface UXOs encountered
during the investigation were placed on the map.

2.4.6.3 Excavation of Anomalies

The Gridstats software developed by Quantitech, Inc. was used to locate the anomalies to be
excavated. Each grid was subdivided into 36 subgrids that corresponded to subgrid numbers in the
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gridstats program. The gridstats program randomly selected a sampling sequence number that
corresponded to a previously prepared table of random numbers from 1 to 36. The prepared table
identified the sampling order.

2.4.6.3.1 One anomaly in each of the chosen subgrids was sampled by the UXO survey team in
the order the subgrids were listed in the table. Manual or equipment methods (e.g., hand tools) as
specified in the WP were used to perform all excavation activities. All excavation activities were
conducted in a prepared exclusion zone within which only UXO-qualified personnel were allowed.
Soil removal from the access pit was stockpiled in the immediate area for later backfilling of
excavations.

2.4.6.3.2 The UXO team leader identified each anomaly as either ORS, UXO, or a false positive
(usually the result of magnetic rock). After the inputting the findings from the excavation, the
gridstats program alerted the operator when a statistically significant number of samples had
characterized the grid. As circumstances allowed, unearthed OE items were photographed for
documentation purposes.

2.4.6.4 UXO Handling and Disposal

Only UXO-qualified personnel were allowed to handle any OE items in accordance with the Site-
Specific Safety and Health Plan (SSHP) (Appendix D of the WP) and Demolition/Disposal Range
Standard Operating Procedures (SOP) (Appendix E of the WP). The UXO supervisor evaluated
all encountered and suspected UXO and determined if the work planned for the area could safely
continue and what actions must occur prior to commencing OE handling and disposal efforts.
Such recommendations were immediately communicated to the senior UXO supervisor, who
contacted the onsite ESE site manager and USAESCH safety representative, if necessary, to
determine the appropriate course of action. Relevant training requirements of 29 CFR
1910.120e(1) applied to all UXO handling and disposal activities conducted during the field
investigation [Occupational Safety and Health Administration (OSHA), 1994].

2.4.6.4.1 UXOs that were unfuzed or determined safe for movement by the UXO team were
transported to a disposal area. UXO items removed from discovery locations were loaded onto
appropriate transport vehicles and moved to a prepared onsite location for further handling or
temporary storage.

2.4.6.4.2 UXO items determined not to be movable within safety guidelines were blown in
place. The final decision on what UXO items were transported was made by the UXO site
supervisor and Site Safety Officer.
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2.4.6.5 UXO, ORS, and Explosives Accounting

A detailed account of all UXO materials encountered during the investigation was entered onto an
Ordnance Accountability Form. The accounting included the number of UXO items, description
of the condition of the item and fuze with photographs (as appropriate), date, and method and
location of disposition.

2.4.6.5.1 All explosive disposal operations were documented on a Blast Record form. The form
tracked the date, location, explosives used, site conditions, and items disposed of. An explosives
log was also kept to account for all explosives expended in the disposal of UXO items.

2.4.6.5.2 The ORS accounting process included all shrapnel, and all non-OE metallic debris
encountered. An attempt was made to describe the ORS collected from each site. Total metallic
debris was accounted for by gross weight per sampling site either by direct measurement using a
scale or by estimation based on the number and size of items found.

2.4.6.6 Explosives Storage

The explosives were shipped to Culebra Island and stored in two locked explosives magazines
located at the PRDNR facility at the former Lower Camp facility. The magazines were placed on
a concrete pad and secured by a double locked galvanized steel fence. Lightning protection was
provided in accordance with USAESCH safety requirements.

2.4.6.7 Disposal of Inert ORS

Inert ORS was transported and stored in fabric bags in an unused corner of the secured magazine
storage area. All metallic debris disposed of was then inspected by the senior UXO supervisor,

who signed a certification to the fact that the ORS was inert. The ORS items were turned over to
the local DRMO office located at Roosevelt Roads Naval Facility on the mainland of Puerto Rico.

2.4.6.8 Land Locational Survey
ESE subcontracted with RLDA to provide location survey and mapping support for the Culebra
Island EE/CA investigation. RLDA personnel provided initial layout of the grids, set control

points, then located the grids based on North American Datum, 1983.

2.4.6.8.1 Many of the sample grid locations were densely vegetated. This presented difficulties
in setting grid corners. A compass and a fiberglass tape were used to flag the corners of each grid
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for vegetation clearing. The survey crew returned to the site using a total station to perform a

radial stakeout to set the actual corners.

2.4.6.8.2 Initially, RLDA attempted to use remote Global Positioning System (GPS) receivers to
acquire coordinates on two corners of the sampling grids. That method was aborted due to the
lack of an overhead window. The vegetation was too thick to traverse with an antenna, and the
overhead vegetation prohibited the reception of the signal from the GPS satellites. To collect the
required data, RLDA determined that they would set up baselines in the area of the sample grids
and tie into the baseline using the total station. The coordinates of the baselines were determined
by GPS. A copy of the GPS data is included in Appendix H.

2.4.6.8.3 The GPS control network consisted of three existing monuments that were used for the
orientation of the land survey. These monuments were:
e A concrete monument (L-284) used during the TCRA on Flamenco Beach;
e A brass disk located in a large rock north of Flamenco Beach, and
® A brass disk set in an abandoned helicopter pad on the PRDNR facility at the former
Lower Camp.

2.4.6.8.4 As part of the investigation, RLDA installed six survey monuments. The monument
construction and design were in accordance with the site-specific WP (ESE, 1995) and the SOW.
The coordinates for the survey monuments were located using GPS. Maps showing the location of
grids, survey control points, and survey monuments are included in Appendix H.

2.4.7 Field Investigation Results

The ESE/EODT team was able to fully investigate 57 of the 59 EE/CA sampling grids at the
seven investigation sites. A total of 9,510 anomalies was identified at these 57 grids. The
sampling grids varied in size in accordance with the site vegetation and topography. The grid
dimensions were either 100 by 100, 100 by 50, 50 by 50 or 40 by 40 ft.

2.4.7.0.1 Figure 2-1 presents the Culebra Archipelago and the key to the locations of the site
maps. The locations of the investigation sites are shown on the figure.

2.4.7.0.2 The gridstats software program was used in the field to determine anomaly sample
locations within each grid. The field investigative team excavated 2,640 of the 9,510 anomalies
during the field effort. All UXO/ORS was encountered at depths of less than 1 ft. However, due
to the scope of work, anomalies due to magnetic rock were excavated to an average depth of 2 ft
or until solid rock was encountered. Table 2-2 presents the depth of ordnance found during the
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investigation. Copies of the grid stat data summaries for each grid are included in Appendix E of
this report.

2.4.7.0.3 Photographs and videotapes were taken at each of the sites. The photographs, included
in Appendix C, show typical OE and vegetation at the sampling grids.

2.4.7.0.4 Approximately 1,700 lbs of ORS was collected and weighed by scale during the field
effort. Due to the remote location, some of the ORS was not removed from a few of the sites. In
these cases, the amount of ORS left behind is estimated by weight per grid. The weight of ORS
and other appropriate information is included in the descriptions of items found in each grid as
discussed in the following sections. The weight of ORS collected during the investigation per site
is included in Table 2-3. The ORS was collected in a locked storage area and was later delivered
to Defense Reutilization and Marketing Office (DRMO) at the Roosevelt Roads Naval Facility.
The Proof of Delivery and signed declaration are included in Appendix F.

2.4.7.0.5 UXOs were found on the ground surface and in the subsurface during the EE/CA
investigation. A total of 57 surface and 62 subsurface UXOs was collected at the investigated sites
at Cayo Botella, Isla Culebrita, Cayo del Agua, Northwest Peninsula, and Flamenco Beach. All
UXOs on Flamenco Beach were buried. Appendix G includes the UXO accountability logs that
were completed during the investigation. Also included in Appendix G are descriptions of the
ordnance items found during the EE/CA investigation.

2.4.7.0.6 RLDA surveyed each grid location (as discussed in Section 2.4.6) and placed six
survey markers (labeled Culebra-1 through -5 and Culebra-7). Culebra-6 was to be installed in the
Flamenco Beach area but was deleted with the approval of the representative from the Antilles
office of the USACE - Jacksonville District. Two existing survey markers were located in close
proximity to the site, and it was agreed that the installation of a third would not be required.
Survey marker location maps and descriptions are included in Appendix H of this report.

2.4.7.0.7 The field effort was initiated on November 14, 1995, with the initial site layouts. The
ESE site manager, an ESE botanist, USFWS personnel, a EODT UXO safety escort, and the
EODT UXO supervisor were onsite to choose grid locations. The UXO investigation crews
arrived onsite on December 3, 1995, to begin clearing vegetation in the grid locations. Several
grids were heavily vegetated with thick, dense underbrush and trees. ESE received approval of
the WP on December 8, 1995 and actual grid clearing began on December 11, 1995.
Demobilization of the project was completed by February 26, 1996. A summary of the dates and
activities completed at each grid during the investigation is presented in Table 2-3. The following
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sections describe the rationale for choosing grid locations and the results of the investigations at
each of the sites.

2.4.7.1 Flamenco Beach

Flamenco Beach is located on the south end of Flamenco Peninsula on the northwest side of
Culebra Island. The beach is administered by the PRDNR. Flamenco Beach includes the beach
(approximately 5 acres), the campground (approximately 20 acres), and the ridge behind the
campground on the western side of the peninsula (approximately 275 acres) for a total of
approximately 300 acres. Figure 2-2 presents the Flamenco Beach investigation area including the
sample grid locations. A total of 10 sample grids was located in the area.

2.4.7.1.1 Two areas of Flamenco Beach, the camping area and the west side of the ridge, were
not investigated during this field effort. Most of the camping area was investigated during a
TCRA (MTA, 1995), the results of which were used in this EE/CA report to determine the
ordnance density in the campground. The area west of the ridge is a sensitive nesting area for
several species of birds and was also thought to be a sensitive habitat for some endangered plant
species. PRDNR requested that this area not be investigated. ESE believes the density data
collected from the eastern portion of the ridge will be adequate for estimation of density on the
western portion of the ridge. There are no known targets on the western portion of the ridge.
Therefore, the estimate of the ordnance density in this area, based on the results from the eastern
portion of the ridge, should be conservative.

2.4.7.1.2 According to the archive data, the target area contained four Sherman tanks, and in
some instances, fire was directed at 81mm white phosphorous spotting rounds or illumination
candles fired from the Flamenco Point observation point. This information indicates that while
some of the munitions were aimed at specific known targets, others were fired at targets that may
have been dispersed across the site.

2.4.7.1.3 According to an interview with Sr. Juan Matta (see Appendix I), a PRDNR employee
who works at Flamenco Beach, a cable target was set up at Flamenco Beach in the south side of
the Northwest Peninsula. ESE and Sr. Matta visited the location of one of the tower foundations
(See photograph number 2) to observe the cable system foundation that he helped construct.

2.4.7.1.4 Sr. Matta said that the moving target system was cumbersome, failed frequently, and
was abandoned after 1 year. The approximate location of the cable system, based on
conversations with Sr. Matta and from data included in the ASR (Map Figure L-3 of the ASR), is
included on Figure 2-2. According to the Report on the Culebra Complex and Study Alternatives
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by Tippetts-Abbett- McCarthy-Stratton Engineers and Consultants (1972) there were no moving
targets in the area at the time of their investigation.

2.4.7.1.5 For public safety, Flamenco Beach was closed during the EE/CA investigation. The

local residents requested that this site be investigated first and that the investigation be completed
prior to the winter holiday season as Flamenco Beach is one of the main tourist attractions in the
Culebra Island Archipelago. ESE concurred with the request and placed Flamenco Beach as a top

priority.

2.4.7.1.6 Sampling grids FB-1 through FB-5 are located behind the current campground. Future
plans for the Flamenco Beach camping area may include expansion. Sampling grid number FB-5

was located near one of the Sherman tank targets. The other grids located behind the campground
were placed well within the vegetation areas.

2.4.7.1.7 Sampling Grids FB-6 through FB-8 and FB-10 were investigated to obtain data on the
ridge area behind the campground. FB-8 was located below a Sherman tank target. FB-6 and FB-
10 were located in the area of potential future construction (See Figure 2-2) of villas. Documents
describing the potential future construction are included in Appendix B.

2.4.7.1.8 The density of ordnance at the beach may be interpolated from data collected from the
TCRA investigation and from EE/CA sampling grids located behind the campground. Sampling
area FB-9 is located near the edge of the north side of the beach. This area is near the Sherman
tank target located on the beach and is located north of the TCRA investigation area.

2.4.7.1.9 Some of the most difficult clearing activities were conducted in the area behind the
campground at Flamenco Beach. This area was heavily vegetated with thick underbrush and
numerous tall trees. The underbrush commonly consisted of Mesquite acacia bushes, which have
long sharp thorns that commonly ripped protective clothing. Most of the grids and pathways to
the grids required extensive clearing.

2.4.7.1.10 Site FB-1

FB-1 encompassed an area 100 by 100 ft (0.23 acres) and was heavily vegetated with tall trees,
vines, and thick underbrush including the thorny Mesquite acacia. This site required extensive
grubbing.

2.4.7.1.10.1 Forty of the 116 total anomalies detected during the investigation were excavated. A
total of 28 ORS items, weighting approximately 63 lbs, was encountered during the excavation.
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The ORS consisted of unidentifiable metal frag most likely from naval projectiles. No UXOs were
found on the surface or in the subsurface at this site.

2.4.7.1.11 Site FB-2

FB-2 encompassed an area 100 by 100 ft (0.23 acres) and was heavily vegetated with tall trees,
vines, and thick underbrush including the thorny Mesquite acacia. This site required extensive
vegetation clearing.

2.4.7.1.11.1 Twenty-two of the 64 total anomalies detected during the investigation were
excavated. A total of 18 ORS items weighing approximately 38 lbs and consisting of
unidentifiable metal fragments (most likely from naval projectiles) were encountered during the
excavations. No UXOs were found on the surface or in the subsurface at this site.

2.4.7.1.12 Site FB-3

FB-3 encompassed an area 100 by 100 ft (0.23 acres) and was heavily vegetated with tall trees,
vines, and thick underbrush including the thorny Mesquite acacia. This site required extensive
vegetation clearing.

2.4.7.1.12.1 A pack of wild dogs occupied the woods near this grid. They appeared several
times and made a large amount of noise but did not attack personnel working in this grid.

2.4.7.1.12.2 Ten of the total 28 anomalies detected during the investigation were excavated. A
total of 3 ORS items, weighing approximately 10 lbs, was encountered during the excavation. The
ORS consisted of unidentifiable metal fragments (most likely from naval projectiles). No UXOs
were found on the surface or in the subsurface at this site.

2.4.7.1.13 Site FB4

FB-4 encompassed an area 100 by 100 ft (0.23 acres) and was heavily vegetated with tall trees,
vines, and thick underbrush including the thorny Mesquite acacia. This site required extensive
vegetation clearing.

2.4.7.1.13.1 Thirty-one of the 49 total anomalies detected during the investigation were
excavated. A total of 14 ORS items, weighing approximately 34 ibs, was encountered during the
excavation. The ORS consisted of unidentifiable heavy case metal fragments (most likely from
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naval projectiles), some with barnacles attached. No UXOs were found on the surface or in the
subsurface at this site.

2.4.7.1.14 Site FB-5

FB-5 encompassed an area 50 by 50 ft (0.06 acres) and was heavily vegetated with tall trees,
vines, and thick underbrush including the thorny Mesquite acacia. This site required extensive
vegetation clearing.

2.4.7.1.14.1 Fifty of the 148 total anomalies detected during the investigation at FB-5 was
excavated. A total of 3 ORS items, weighing approximately 5 lbs, was encountered during the
excavation. The ORS consisted of unidentifiable metal fragments (most likely from naval
projectiles). Other metal was also found, including tank parts from a nearby Sherman tank used
for target practice. No UXOs were found on the surface or in the subsurface at this site.

2.4.7.1.15 Site FB-6

FB-6 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.
Forty of the 117 total anomalies detected during the investigation were excavated. A total of
3 ORS items, weighing approximately 5 lbs, was encountered during the excavation. The ORS
consisted of unidentifiable metal fragments (most likely from naval projectiles). No UXOs were
found on the surface. Five UXOs were identified in the subsurface at this site including:

¢ Two partial 5-inch illumination flares (no fuze);

®  One 37mm HE projectile (no fuze);

®  One 5-inch barrage rocket with HE (sand filled, with fired fuze); and

®  One 5-inch, 38, HE MK-50 ( with a fired mod 2 fuze).

e All five UXO items were blown in place.

2.4.7.1.16 Site FB-7

FB-7 encompassed an area 100 by 100 ft (0.23 acres) and was heavily vegetated with tall trees,
vines, and thick underbrush including the thorny Mesquite acacia. This site required extensive
vegetation clearing.

2.4.7.1.16.1 Forty-five of the 126 total anomalies detected during the investigation at FB-7 were
excavated. A total of 8 ORS items, weighing approximately 62 Ibs, was encountered during the

P/FUDS/CULEBRA/EECA-2.31/11/14/96 2-31 Environmental Science & Engineering, Inc.


http:2.4.7.1.16
http:2.4.7.1.15
http:2.4.7.1.14

Culebra Island EE/CA — Final

excavation. The ORS consisted of 5-inch projectile fragments and unidentifiable metal fragments.
No UXOs were found on the surface or in the subsurface at this site.

2.4.7.1.17 Site FB-8

FB-8 encompassed an area 100 by 100 ft (0.23 acres) and was heavily vegetated with tall trees,
vines, and thick underbrush including the thorny Mesquite acacia. This site and the access route
into the site required extensive vegetation clearing.

2.4.7.1.17.1 One hundred forty of the 411 total anomalies detected during the investigation at
FB-8 were excavated. A total of 4 ORS items, weighing approximately 59 lbs, was encountered
during the excavation. The ORS consisted of projectile fragments and unidentifiable metal
fragments. No UXOs were found on the surface or in the subsurface at this site.

2.4.7.1.18 Site FB-9

FB-9 encompassed an area 100 by 100 ft (0.23 acres) and was lightly vegetated with short grasses
and vines. This site required light vegetation clearing.

2.4.7.1.18.1 Ninety-five of the 288 total anomalies detected during the investigation at FB-9
were excavated. A total of 67 ORS items, weighing approximately 84 lbs, was excavated. The
ORS consisted of 5-inch projectile fragments and unidentifiable metal fragments. No UXOs were
found on the surface or in the subsurface at this site.

2.4.7.1.19 Site FB-10

FB-10 encompassed an area 50 by 50 ft (0.06 acres) and was vegetated with tall grasses and brush
including the thorny Mesquite Acacia. This site required moderate vegetation clearing.

2.4.7.1.19.1 Fifteen of the 34 total anomalies detected during the investigation at FB-10 were
excavated. A total of three ORS items, weighing approximately 6 Ibs and consisting of 5-inch
illumination spacers and unidentifiable metal frag, was encountered during the excavation. No
UXOs were found on the surface or in the subsurface at this site.
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2.4.7.1.20 Summary of Results—Flamenco Beach

Figure 2-3 presents a map of each grid location represented by a pie chart indicating the predicted
percent of subsurface UXOs (ranging from O to 13 percent), ordnance-related waste (ranging from
3 to 82 percent), and false positives (ranging from 18 to 97 percent) for each entire grid.

2.4.7.2 Northwest Peninsula

For the purposes of this report, the Northwest Peninsula refers to the area on the north end of
Flamenco Peninsula. This area is subdivided into two sectors. The southern sector (Sector A)
includes 150 acres and is administered by the PRDNR. The northern sector (Sector B) includes
163 acres and is administered by the USFWS. Sectors A and B, including their grid locations and
other important information, are presented on Figures 2-4 and 2-5, respectively.

2.4.7.2.0.1 According to the ASR, this portion of the Flamenco Peninsula was used extensively
for aerial bombing, aerial rockets, strafing, and naval gunfire. Targets included white painted
drums, Sherman tanks, trucks, panels, and circular targets painted onto the ground surface with
lime. A portion of the cable target system was constructed in Sector A and terminated near the
fence line between sector A and sector B. Some of the naval gunfire was directed by flares or
white phosphorous-filled rounds that were aimed at the peninsula from the observation point at
Flamenco Point. The area between the ridges was an impact area used for conventional and
napalm-laden bombs. The ASR also noted that one 11.75-inch “Tiny Tim” Aerial Rocket and one
5-inch rocket were observed on the Northwest Peninsula.

2.4.7.2.0.2 A total of 29 investigation grids were located on the Northwest Peninsula. Sampling
grids NP-1 through NP-7, NP-9, and NP-23 through NP-27 were located in Sector A; and NP-8,
NP-10 through NP-22, NP-28 and NP-29 were located in Sector B. All locations except NP-29
were sampled. NP-29 was deleted due to time constraints and the sensitivity of the location
requiring approval from USFWS. NP-29 was located at the tip of the Northwest Peninsula, which
is a rookery for Sooty Terns. The Sooty Terns did not occupy this area at the time of the
investigation.

2.4.7.2.0.3 Several of the grids were chosen close to target areas. NP-3, NP-25, NP-26, NP-16,
and NP-17 were located near known Sherman tank targets. NP-6 was located uphill from a tank
that had fallen down a slope. Historical photographs indicate a bulls eye target painted on the
ground in Sector B near NP-8, NP-10, and NP-11. The location of grid NP-19 is near the
location where USFWS may plan to excavate a fire break and also close to the observation
bunkers used. The approximate position of the fire break and the bunkers is presented in
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Figure 2-5. The other sites were spread across the peninsula to gather ordnance density data
between known targeted areas. Figures 2-4 and 2-5 show the locations of the grids as well as the
location of known targets and other military features in Sector A and Sector B, respectively.

© 2.4.7.2.0.4 The vegetation in Sector A is generally very dense to the south with moderately tall
trees and thick brush. As you traverse from south to north, the trees become less predominant.
Tall brush is the dominant vegetation type north of Sector A. Vegetation clearing activities were
difficult in Sector A.

2.4.7.2.0.5 The vegetation in the south section of Sector B is generally very dense tall brush.
Traversing northward, the dominant vegetation type becomes tall grasses with some mesquite
acacia bushes. Vegetation clearing activities were less difficult in Sector B than in Sector A.

2.4.7.2.1 Site NP-1

NP-1 encompassed an area 50 by 50 ft (0.06 acres) and was lightly vegetated. The vegetation
consists of short grasses and vines with some Mesquite acacia. This site required light vegetation
clearing.

2.4.7.2.1.1 One hundred of the 307 total anomalies detected during the investigation at NP-1
were excavated. A total of 23 ORS items, weighing approximately 88 Ibs, was encountered during
the excavation. The ORS consisted of 5-inch rocket and other unidentifiable fragments. One UXO
was found on the surface and no UXO was found in the subsurface at this site. The UXO item
included a fired, unfuzed, 3-inch projectile that was taken to a demolition area at grid NP-3 for
disposal.

2.4.7.2.2 Site NP-2

NP-2 encompassed an area 100 by 100 ft (0.23 acres) and was heavily vegetated with tall trees,
vines, and thick underbrush including the thorny Mesquite acacia. This site required extensive
vegetation clearing.

2.4.7.2.2.1 Two hundred of the 605 total anomalies detected were excavated during the
investigation. A total of 25 ORS items, weighing approximately 51 lbs, was encountered during
the excavation. The ORS consisted of unidentifiable metal fragments. No UXOs were found on
the surface or in the subsurface at this site.
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2.4.7.2.3 Site NP-3

NP-3 encompassed an area 50 by 50 ft (0.06 acres) and was vegetated with tall grasses and brush
including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.2.3.1 Sixty-two of the 143 total anomalies detected during the investigation were
excavated. A total of 27 ORS items, weighing approximately 24 Ibs, was encountered during the
excavation. The ORS consisted of metal scrap, related to aerial and naval ordnance. Two UXOs
were found in the subsurface and no UXO was found on the surface at this site. The two UXO

items were 3-inch, projectiles with fired fuzes. Both UXO items were moved to a demolition area
near the tank for disposal.

2.4.7.2.4 Site NP4

NP4 encompassed an area 50 by 50 ft (0.057 acres) and was heavily vegetated with moderately -
tall trees, vines, and thick underbrush including the thorny Mesquite acacia. This site required
extensive vegetation clearing.

2.4.7.2.4.1 Forty-seven of the 109 total anomalies detected during the investigation were
excavated. A total of 10 ORS items, weighing approximately 40 Ibs, was encountered during the
excavation. The ORS consisted of unidentifiable fragments. One subsurface UXO and two surface
UXOs were found at this site. The three UXO items were 5-inch illuminated candles that were
taken to the demolition area at NP-3 for disposal.

2.4.7.2.5 Site NP-5

NP-5 encompassed an area 100 by 100 ft (0.23 acres) and was heavily vegetated with moderately
tall trees, vines, and thick underbrush including the thorny Mesquite acacia. This site required
extensive vegetation clearing.

2.4.7.2.5.1 Eighty of the 209 total anomalies detected during the investigation were excavated. A
total of 44 ORS items, weighing approximately 55 lbs, was encountered during the excavation.
The ORS consisted of metal scrap from heavy projectiles. No UXOs were found on the surface or
in the subsurface at this site.
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2.4.7.2.6 Site NP-6

NP-6 encompassed an area 50 by 50 ft (0.06 acres) and was heavily vegetated with moderately

tall trees, vines, and thick underbrush including the thorny Mesquite acacia and tall grass. This
site required extensive vegetation clearing.

2.4.7.2.6.1 Ninety of the 265 total anomalies detected during the investigation were excavated. A
total of 32 ORS items, weighing approximately 108 lbs, was excavated to an average depth of 3

ft. The ORS consisted of metal scrap from heavy projectiles. No UXOs were found on the surface
or in the subsurface at this site.

2.4.7.2.7 Site NP-7

NP-7 encompassed an area 50 by 50 ft (0.06 acres) and was vegetated with tall grasses and brush
including the thorny Mesquite Acacia. This site required moderate vegetation clearing.

2.4.7.2.7.1 Thirty of the 92 total anomalies detected during the investigation were excavated. A
total of 16 ORS items, weighing approximately 95 Ibs, was encountered during the excavation.
The ORS collected from this grid included a 5-inch projectile body, a bomb lug, an old style
bomb nose, a 5-inch high velocity aircraft rocket (HVAR) venturi, and a 2.25-inch rocket. No
UXOs were found on the surface or in the subsurface at this site.

2.4.7.2.8 Site NP8

NP-8 encompassed an area 50 by 50 ft (0.06 acres) and was vegetated with tall grasses and brush
including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.2.8.1 Twenty-five of the 74 total anomalies detected during the investigation were
excavated. A total of 13 ORS items, weighing approximately 10 lbs, was encountered during the
excavation. The ORS consisted of unidentifiable metal fragments. No UXOs were found on the
surface or in the subsurface at this site.

2.4.7.2.9 Site NP-9

NP-9 encompassed an area 100 by 50 ft (0.115 acres) and was heavily vegetated moderately tall
trees, vines, and thick underbrush including the thorny Mesquite Acacia. This site required
extensive vegetation clearing.
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2.4.7.2.9.1 Sixty-five of the 202 total anomalies detected during the investigation were
excavated. A total of 44 ORS items, weighing approximately 45 lbs, was encountered during
excavation. The ORS consisted of aerial and naval ordnance fragments. Fragments were scattered
over the entire site as a result of high explosive round detonation. No UXOs were found on the
surface or in the subsurface at this site.

2.4.7.2.10 Site NP-10

NP-10 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.2.10.1 Fifty-four of the 165 total anomalies detected during the investigation were
excavated. A total of 37 ORS items, weighing approximately 55 lbs, was encountered during
excavation. The ORS consisted of a fire bomb case, MK76 expended practice bombs and assorted
frag. No UXOs were found on the surface or in the subsurface at this site.

2.4.7.2.11 Site NP-11

NP-11 encompassed an area 50 by 50 ft (0.06 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.2.11.1 Seventeen of the 54 total anomalies detected during the investigation were
excavated. A total of two ORS items, weighing approximately 1 Ib and consisting of
unidentifiable metal fragments was encountered during excavation. One UXO was found on the
surface and no UXO items were found in the subsurface at this site. The UXO item, a sheared, 5-
inch HVAR rocket, was taken to a demolition area for disposal.

2.4.7.2.12 Site NP-12

NP-12 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.2.12.1 Twenty-nine of the 146 total anomalies detected during the investigation were
excavated. A total of 11 ORS items, weighing approximately 85 Ibs, was excavated. The ORS
consisted of unidentifiabie metal fragments. Five UXOs were found in the subsurface and one
UXO was found on the surface at this site. The UXO items included:

¢ One MK 23 practice bomb,

* Two 3-inch projectiles,
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e Sheared base fuzes (projectile unknown), and
¢ One 20mm high explosive (HE) projectile.

2.4.7.2.12.2 All five UXO items were taken to a demolition area for disposal.
2.4.7.2.13 Site NP-13

NP-13 encompassed an area 100 by 50 ft (0.115 acres) and was vegetated with short to tall
grasses and brush including the thorny Mesquite acacia. This site required light vegetation
clearing.

2.4.7.2.13.1 Twenty of the 53 total anomalies detected during the investigation were excavated.
No ORS item was detected. No UXOs were found on the surface or in the subsurface at this site.
The many false positives detected were primarily due to magnetic rock.

2.4.7.2.14 Site NP-14

NP-14 encompassed an area 100 by 50 ft (0.115 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.2.14.1 Thirty-one of the 89 total anomalies detected during the investigation were
excavated. A total of 15 ORS items, weighing approximately 51 lbs, was encountered during
excavation. The ORS consisted of metal fragments. No UXOs were found on the surface or in the
subsurface at this grid.

2.4.7.2.15 Site NP-15

NP-15 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.2.15.1 Twenty-two of the 79 total anomalies detected during the investigation were
excavated. A total of 9 ORS items, weighing approximately 64 lbs, was encountered during
excavation. The ORS consisted of unidentifiable metal fragments. Five UXOs were found in the
subsurface and no UXO was found on the surface at this site. The UXO items included:

e  Three 5-inch illumination candles, and

e  Two MK-76 practice bombs w/ MK4 spotting charges and sheared fuzes.

2.4.7.2.15.2 All five UXO items were taken to a demolition area on this grid for disposal.
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2.4.7.2.16 Site NP-16

NP-16 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite Acacia. This site required moderate vegetation clearing.

2.4.7.2.16.1 Twenty-eight of the 140 total anomalies detected during the investigation were
excavated. A total of six ORS items, weighing approximately 125 lbs, were encountered during
excavation. The ORS was collected but was not transported from this site due to steep access. The
ORS included fragments from 5-inch rockets, a 500-Ib bomb (MK82), and MK76 practice bombs.
Five UXOs were found in the subsurface and no UXO items were found on the surface at this
site. The UXO items found include:

e One 3-inch projectile with a sheared fuze,

*  One 5-inch projectile with a sheared fuze,

e  Two 6-inch projectiles with sheared fuzes, and

e  One 81mm mortar.

2.4.7.2.16.2 All five UXO items were taken to a demolition area for disposal.
2.4.7.2.17 Site NP-17

NP-17 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.2.17.1 Eighteen of the total 128 anomalies detected during the investigation were
excavated. A total of 10 ORS items, weighing approximately 170 lbs, were encountered during
excavation. The ORS was collected but was not transported from this site due to steep access. The
ORS consisted of unidentifiable metal fragments. Five UXOs were found in the subsurface and
two UXOs were found on the surface at this site. The UXO items included:

e Three 5-inch projectiles with sheared fuzes,

® One 3-inch projectile with a sheared fuze,

e One 6-inch projectile with a sheared fuze, and

® One grenade with no fuze, and

e One partial 5-inch projectile.

2.4.7.2.17.2 All seven UXO items were blown on this grid.
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2.4.7.2.18 Site NP-18

NP-18 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.2.18.1 Twenty-three of the 51 total anomalies detected during the investigation were
excavated. A total of 10 ORS items, weighing approximately 125 lbs, were encountered during
excavation. The ORS was collected but was not transported from this site due to steep access. The
ORS consisted of 6-inch fragments and other assorted unidentifiable metal fragments. Two UXOs
were found in the subsurface and no UXO items were found on the surface at this site. The UXO
items were two S-inch projectiles with no fuzes. Both UXO items were transported to a
demolition area for disposal.

2.4.7.2.19 Site NP-19

NP-19 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.2.19.1 Thirty-six of the 103 total anomalies detected during the investigation were
excavated. A total of three ORS items, weighing approximately 131 lbs, was encountered during
excavation. The ORS consisted of one 6-inch empty projectile and unidentifiable metal fragments.
No UXO was found in the subsurface and one UXO item was found on the surface at this site.
The UXO item was a 5-inch illuminated candle that was transported to a demolition area for
disposal.

2.4.7.2.20 Site NP-20

NP-20 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.2.20.1 Forty-four of the 131 total anomalies detected during the investigation were
excavated. A total of 9 ORS items, weighing approximately 30 lbs, was encountered during the
excavation. The ORS was collected but was not transported from this site due to steep access. The
ORS consisted of metal scrap from S-inch projectile and other unidentifiable metal fragments. One
5-inch projectile was found on the surface at this site.
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2.4.7.2.21 Site NP-21

NP-21 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.2.21.1 Twenty-one of the 61 total anomalies detected during the investigation were
excavated. A total of 10 ORS items, weighing approximately 10 lbs, was encountered during
excavation. The ORS was collected but was not transported from this site. The ORS consisted of
unidentifiable metal fragments. Four UXOs were found on the surface and no UXO items were
found in the subsurface at this site. The UXO items included:

® Two 6-inch projectiles with sheared fuzes,

® One 81mm mortar with no fuze, and

¢ One projectile base fuze.

2.4.7.2.21.2 All four UXO items were transported to a demolition area on NP-20 for disposal.

2.4.7.2.22 Site NP-22

NP-22 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.2.22.1 Thirty-five of the total 91 anomalies detected during the investigation were
excavated. A total of 3 ORS items, weighing approximately 70 lbs, was encountered during
excavation. The ORS was collected but was not transported from this site due to steep access. The
ORS consisted of 6-inch fragments and partial 6-inch bodies from smoke rounds. Two UXOs
were found on the surface and no UXO items were found in the subsurface at this site. The UXO
items included two S-inch illuminated candles with no fuze. Both UXO items were transported to
a demolition area at Site NP-20 for disposal.

2.4.7.2.23 Site NP-23

NP-23 encompassed an area 50 by 50 ft (0.057 acres) and was heavily vegetated with moderately
tall trees, vines, and thick underbrush including the thorny Mesquite acacia. This site required
extensive vegetation clearing.

2.4.7.2.23.1 Eighteen of the 52 total anomalies detected during the investigation were excavated.
A total of 10 ORS items, weighing approximately 50 lbs, was encountered during the excavation.
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The ORS consisted of 5- and 6-inch projectile fra

' gments. No UXOs were found on the surface or
in the subsurface at this site.

2.4.7.2.24 Site NP-24

NP-24 encompassed an area 50 by 50 ft (0.057 acres) and was vegetated with tall grasses and
brush including the thorny Mesquiteacacia. This site required moderate vegetation clearing.

2.4.7.2.24.1 Twenty-eight of the 86 total anomalies detected during the investigation were
excavated. A total of 16 ORS items, weighing approximately 43 lbs and consisting of fragments
from projectiles of unknown size and 5-inch base plates, was encountered during excavation. No
UXOs were found on the surface or in the subsurface at this site.

2.4.7.2.25 Site NP-25

NP-25 encompassed an area 100 by 50 ft (0.115 acres) and was heavily vegetated with moderately
tall trees, vines, and thick underbrush including the thorny Mesquite acacia. This site required
extensive vegetation clearing.

2.4.7.2.25.1 Forty-five of the 140 total anomalies detected during the investigation were
excavated. A total of 18 ORS items, weighing approximately 52 Ibs, was encountered during
excavation. The ORS consisted of bomb and projectile fragments. No UXOs were found on the
surface or in the subsurface at this site.

2.4.7.2.26 Site NP-26

NP-26 encompassed an area 50 by 50 ft (0.057 acres) and was heavily vegetated with moderately
tall trees, vines, and thick underbrush including the thorny Mesquite Acacia. This site required
extensive vegetation clearing due to the thick vegetation.

2.4.7.2.26.1 Twenty-seven of the 83 total anomalies detected during the investigation were
excavated. A total of 16 ORS items, weighing approximately 15 lbs, was encountered during
excavation. The ORS consisted of bomb and HE fragments. No UXOs were found on the surface
or in the subsurface at this site.

P/FUDS/CULEBRA/EECA-2.42/11/14/96 2-42 Environmental Science & Engineering, Inc.


http:2.4.7.2.26
http:2.4.7.2.25
http:2.4.7.2.24

Culebra Island EE/CA — Final

2.4.7.2.27 Site NP-27

NP-27 encompassed an area 50 by SO ft (0.06 acres) and was heavily vegetated with moderately
tall trees, vines, and thick underbrush including the thorny Mesquite acacia. This site required
extensive vegetation clearing.

2.4.7.2.27.1 Twenty-five of the total 70 anomalies detected during the investigation were
excavated. A total of 19 ORS items, weighing approximately 55 lbs, was encountered during
excavation. ORS consisting of fragments from large caliber projectiles was collected from this
grid. No UXOs were found on the surface or in the subsurface at this site.

2.4.7.2.28 Site NP-28

NP-28 encompassed an area 100 by 50 ft (0.115 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.2.28.1 Thirty-two of the 97 total anomalies detected during the investigation were
excavated. A total of 12 ORS items, weighing approximately 15 Ibs, was encountered during
excavation. The ORS consisted of fragments from bombs and large projectiles. No UXOs were
found on the surface or in the subsurface at this site.

2.4.7.2.29 Summary of Results—Northwest Peninsula

Figures 2-6 and 2-7 present maps of each grid location and the results of the investigation from
Sector A and Sector B, respectively. The pie charts indicate the sampling results for the entire
Northwest Peninsula. The predicted percent of surface UXOs (ranging from O to 19 percent),
subsurface UXOs (ranging from O to 28 percent), ORS (ranging from 0 to 76 percent), and false
positives (ranging from 17 to 100 percent) for the entire Northwest Peninsula is also shown.

2.4.7.3 Cerro Balcon Mortar Range

The Cerro Balcon Mortar Range is in the east central section of Culebra Island. The firing point
was located approximately 0.5 mile north-northeast of the former Lower Camp. The ASR
reported possible Stokes mortar fragment observed on this site. The entire range fan, as drawn in
the ASR, encompasses an area of approximately 158 acres, including Cerro Balcon. The range
fan is drawn past the top of Cerro Balcon, but it is most likely that the impact area was at the
base of the hill.
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2.4.7.3.0.1 ESE traversed portions of the east side of Cerro Balcon, but found no evidence of
ordnance-related items. ESE suggests that although evidence of ordnance-related items were not
found on the east side of Cerro Balcon, it is possible that a few errant mortars may have impacted
the east side of Cerro Balcon. Mortar fragments from several mortar types were found off the
grid including 81mm Stokes mortars and possible 4-deuce mortar fragments. Most of the mortar
fragments found at the impact area would not have the distance capability to go over Cerro
Balcon, with the exception of the 4-deuce mortars. Maximum range data for typical mortars are
included in Appendix F.

2.4.7.3.0.2 ESE, along with an EQOD escor, traversed the south and west portion of the range
fan near the impact area using a magnetometer. The magnetometer was affected by the magnetic
rock in the area. No ordnance-related items were found at the surface in the traversed areas.
Based on data from site traverses, ESE concludes the approximate area of impact to be 30 acres.
The investigation of this site was concentrated on these 30 acres.

2.4.7.3.0.3 Cerro Balcon is privately owned and is currently used for cattle and goat grazing.
The landowners did not have plans for development of the impact areas, however, some of the
property near the top of the south end of Cerro Balcon may be subdivided for home sites at a
later date.

2.4.7.3.0.4 ESE estimates the impact area to be approximately 20 acres. Approximately 10 acres
in the impact area were not accessible to ESE as the landowner would not approve a right of
entry.

2.4.7.3.0.5 ESE identified the locations of grids CB-1 through CB-4 to determine the lateral
extent of the impact area. Data from the traverse on the west portion of the range fan impact area
were used to locate CB-5 and CB-6. These locations were chosen close to the fence line across
from the inaccessible property. Since the density of ORS was greater closer to the fence line, the
data indicate that the main impact area is most likely on the property that was inaccessible for the
investigation. Figure 2-8 presents the location of the mortar range fan, the grid locations, the
extent of the suspected impact area, and the inaccessible property.

2.4.7.3.0.6 The vegetation in most of the impact area consists of tall grasses and numerous
mesquite acacia bushes. Some cactus and other thorny vegetation was also observed. Tall trees
exist on the south end of the investigation area. These trees are possible nesting sites for local
hawk and other raptor populations. ESE was asked by USFWS to avoid investigation in the areas
of the tall trees. All sites required moderate veéetation clearing.
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2.4.7.3.0.7 The magnetic rock is close to the surface on the steep side slopes of Cerro Balcon.
The large number of false positives is directly related to the magnetic rock in the area.

e

2.4.7.3.1 Site CB-1

CB-1 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.3.1.1 Fifteen of the 45 total anomalies detected during the investigation at CB-1 were
excavated. No ORS items were detected. No UXO was found on the surface or in the subsurface
at this site.

2.4.7.3.2 Site CB-2

CB-2 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.3.2.1 Thirteen of the 32 total anomalies detected during the investigation at CB-2 were
excavated. No ORS items were detected. No UXO was found on the surface or in the subsurface
at this site. The false positives were primarily due to magnetic rock.

2.4.7.3.3 Site CB-3

CB-3 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.3.3.1 Thirteen of the 36 total anomalies detected during the investigation at CB-3 were
excavated. A total of three ORS items, weighing approximately 5 Ibs and consisting of fragments,
were encountered during excavation. No UXO items were encountered on the surface or in the
subsurface at this site. The false positives were primarily due to magnetic rock.

2.4.7.3.4 Site CB4

CB-4 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite Acacia. This site required moderate vegetation clearing.

2.4.7.3.4.1 A total of 17 anomalies was detected during the investigation at CB-4. All seventeen
anomalies were excavated to an average depth of 3 ft. A total of 9 ORS items, weighing
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approximately 22 Ibs, was excavated. The ORS items included two partial 81lmm mortars with no
fuze, one partial inert 75mm projectile, and seven fragment items. No UXO was found on the
surface or in the subsurface at this site. The false positives were primarily due to magnetic rock.

2.4.7.3.5 Site CB-5

CB-5 encompassed an area 50 by 50 ft (0.06 acres) and was vegetated with tall grasses and brush
including the thorny Mesquite Acacia. This site required moderate vegetation clearing.

2.4.7.3.5.1 A total of 7 anomalies was detected during the investigation at CB-5. All seven
anomalies were excavated to an average depth of 3 ft. A total of two ORS items, weighing
approximately 5 1bs and consisting of fragments, was excavated. No UXO was encountered on the
~ surface or in the subsurface at this site. The false positives were primarily due to magnetic rock.

2.4.7.3.6 Site CB-6

CB-6 encompassed an area 50 by 50 ft (0.06 acres) and was vegetated with tall grasses and brush
including the thorny Mesquite Acacia. This site required moderate vegetation clearing.

2.4.7.3.6.1 A total of 12 anomalies was detected during the investigation at CB-6. All 12
anomalies were excavated to an average depth of 3 ft. A total of five ORS items, weighing
approximately 10 Ibs and consisting of fragments, was excavated. No UXO was encountered on
the surface or in the subsurface at this site. The false positives were primarily due to magnetic
rock.

2.4.7.3.7 Summary of Results—Cerro Balcon

Figure 2-9 presents a map of each grid location and an associated pie chart indicating the
predicted percent of ordnance-related waste (ranging from 0 to 53 percent), and false positives
(ranging from 47 to 100 percent) for each entire grid. No UXOs were found at this site.

2.4.7.4 Isla Culebrita

Isla Culebrita is approximately 1 mile east of Culebra Island, which was formerly used for naval
activities. Isla Culebrita comprises approximately 266 acres. Approximately 82 acres on the
western end of the island were formerly used as an aircraft strafing range. The strafing range
extended out into the ocean where additional target panels were installed on metal posts. Some of
these metal posts remain off the north beach.
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2.4.7.4.0.1 Three observation posts were established on the island. The main observation post
was at the old lighthouse, which was completed on February 25, 1886. Two additional
observations posts were located on top of the north and west ridges. The observations posts were
used to observe activities at the strafing fire range and at nearby Cayo Botella. The aircraft
strafing range was the only targeting facility known on Isla Culebrita.

2.4.7.4.0.2 The base of Marc Point, a steep rugged cliff on the northeast corner of Isla Culebrita
was used for a torpedo impact area. Since this was an underwater target and the scope of work
for the EE/CA investigation does not include the underwater site investigations, this site was not
studied.

2.4.7.4.0.3 During the investigation, an ESE field team traversed the island from the eastern
shore to the lighthouse, to Marcs Point observation station, to the beach, and then to the strafing
fire range with a magnetometer to identify additional impact areas. It was determined that the only
land area used for targeting was in the strafing fire range. Due to the quantity of magnetic rock
on this island, the usefulness of the magnetometer was limited.

2.4.7.4.0.4 USFWS protects and administers activities on Isla Culebrita. The north bay of
Culebrita is a popular area for boaters, and the beaches attract over 20,800 visitors each year.
Much of Isla Culebrita is also surrounded by shallow reefs, causing access by boat on the east and
north side to be difficult. Most of the year, the seas are also much rougher on the north and east
sides of the island. As a result, most visitors take boats, water taxis, canoes, or kayaks to the
south side of the island and hike to the north shore. It is not uncommon for some visitors to
investigate the island and enter the former strafing fire range.

2.4.7.4.0.5 Isla Culebrita beaches are nesting areas for protected sea turtle species including the
Hawksbill Turtles. The USFWS monitors beach areas to protect the nests. The island is also a
nesting area for Red-billed Tropic Birds.

2.4.7.4.0.6 ESE placed six grids on Isla Culebrita. Grid IC-1 was located near a current turtle
nesting site and was eliminated from the investigation. Grids IC-2 through IC-6 were chosen near
the former strafing fire target area based on historical aerial photographs from the ASR
(USACERI, 1995). Figure 2-10 presents Isla Culebrita and the associated grid locations.

2.4.7.4.0.7 Isla Culebrita vegetation consisted of dense, moderately tall brush, scattered areas of
tall grass, and thorny Mesquite acacia bushes scattered across the entire island. IC-2 and IC-3
were located in the tall brush area, and IC4 through IC-6 were located in areas of tall grasses.
Paths were cut into thick vegetation to access some of the grid sites.
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2.4.7.4.1 Site IC-2

IC-2 encompassed an area 100 by 100 ft (0.23 acres) and was moderately vegetated with medium-
sized trees, vines, and underbrush including the thorny Mesquite acacia. This site required some
vegetation clearing.

2.4.7.4.1.1 One-hundred-seventy of the 512 anomalies detected during the investigation at IC-2
were excavated. A total of 4 ORS items weighing approximately 1 1b was excavated or collected.
The ORS consisted of fuze parts and unidentifiable fragments. No UXO was encountered on the
surface or in the subsurface at this site.

2.4.7.4.2 Site IC-3

IC-3 encompassed an area 100 by 100 ft (0.23 acres) and was moderately vegetated with medium-
sized trees, vines, and underbrush including the thorny Mesquite acacia. This site required some
vegetation clearing.

2.4.7.4.2.1 One-hundred-twenty of the 368 anomalies detected during the investigation at IC-3
were excavated. Neither ORS items nor UXO was encountered on the surface or in the subsurface
at this site.

2.4.7.4.3 Site IC4

IC-4 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required some vegetation clearing.

2.4.7.4.3.1 Eighty-five of the 460 anomalies detected during the investigation at IC-4 were
excavated. A total of four ORS items consisting of unidentifiable fragments was excavated. No
UXO was encountered on the surface. Five UXO items, all fired 20mm high explosive incendiary
(HEI) devices, were encountered in the site subsurface. All UXO items were rendered enert by
Explosive Demolition on this grid.

2.4.7.4.4 Site IC-5

IC-5 encompasse-d an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required some vegetation clearing.
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2.4.7.4.4.1 Sixty of the 116 anomalies detected during the investigation at IC-5 were excavated.
A total of 5 ORS items weighing approximately 0.5 Ib was excavated. The ORS consisted of
metal fragments from 20mm projectiles and unidentifiable frag. No UXO was encountered on the
surface. Five UXOs, all 20mm HEI, were encountered in the subsurface at this site. All UXO
items were rendered inert by explosive demolition on this grid.

2.4.7.4.5 Site IC-6

IC-6 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required some vegetation clearing.

2.4.7.4.5.1 Forty-nine of the 545 anomalies detected during the investigation at IC-6 were
excavated. A total of 13 ORS items was excavated consisting of 3-inch projectile fragments and
other unidentifiable fragments. Twenty-three UXOs were encountered on the surface and six
UXOs were encountered in the subsurface. All 29 UXO items were fired 20mm HEI rounds. All
UXO items were rendered inert by explosive demolition on this grid.

2.4.7.4.6 Summary of Results—Isla Culebrita

Figure 2-11 presents a map of each grid location and an associated pie chart indicating the
predicted percent of surface UXOs (ranging from O to 47 percent), subsurface UXOs (ranging
from O to 12 percent), ordnance-related waste (ranging from O to 18 percent), and false positives
(ranging from O to 27 percent) for each grid.

2.4.7.5 Cayo Botella

Cayo Botella is approximately 1 mile northeast of Culebra Island. Cayo Botella comprises
approximately 3.5 acres, most of which were formerly used as a practice target range for aerial
bombs and rockets. Cayo Botella is surrounded by fairly rocky shores with limited beach areas.

2.4.7.5.0.1 USFWS protects and administers activities on Cayo Botella. Due to the rough
shoreline, few people visit this cay. Most visitors to Cayo Botella are USFWS personnel and a
limited number of snorkelers and scuba divers. Access to Cayo Botella is difficult as shallow reefs
surround most of the cay. The few beach areas are difficult to access. Historical photographs
from the ASR (USACERI, 1995) reveal a bullseye target painted on the surface of Cayo Botella
with lime. The EE/CA investigation was concentrated in the area of the target. Two grids (BO-1
and BO-2) (Figure 2-10) were located on Cayo Botella.
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2.4.7.5.0.2 Cayo Botella has limited biological and ecological importance. The shorelines are
generally too rugged for turtle nesting. Currently, there are no known significant seabird nesting
populations on this cay. During the grid location, a candidate endangered plant species, Justicia
culibritae, was identified by the ESE botanist. Grid number BO-2 was relocated to avoid
damaging this plant.

2.4.7.5.0.3 The vegetation on Cayo Botella consists of short to moderate grasses and some
Mesquite acacia and cactus. This cayo required minimal vegetation clearing prior to the
geophysical survey.

2.4.7.5.1 Site BO-1

BO-1 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with short to moderate
tall grasses and brush including the thorny Mesquite acacia. This site required minimal vegetation
clearing.

2.4.7.5.1.1 Ninety-three of the 532 anomalies detected during the investigation at BO-1 were
excavated. A total of 12 ORS items were excavated. Approximately 12 Ibs of ORS consisting of
unidentifiable fragments, were collected from this grid and taken to the storage area on Culebra
Island.

2.4.7.5.1.2 Two UXOs were encountered on the surface and five UXOs were encountered in the
subsurface at this site. The UXO items included six MK76 practice bombs with cartridges and one
6-inch naval gun projectile. All UXO items were blown on this grid.

2.4.7.5.1.3 Approximately 1,200 lbs of inert fragments from MK76 practice bombs were left
onsite due to the problem of shipping the great weight of fragments to the holding area.

2.4.7.5.2 Site BO-2

BO-2 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required minimal vegetation clearing.

2.4.7.5.2.1 Sixty of the 788 anomalies detected during the investigation at BO-2 were excavated.
A total of 11 ORS items was excavated. Approximately 10 lbs of fragments were collected from
this grid and transported to the storage area on Culebra Island. Seven UXOs were encountered on
the surface and six UXOs were encountered in the subsurface at this site. The UXO items
included twelve MK76s and one MK4. All UXO items were blown on this grid.
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2.4.7.5.2.2 Approximately 800 Ibs of inert fragments from MK76 practice bombs were left
onsite due to the problem of shipping the great weight of the fragments to the holding area.

2.4.7.5.3 Summary of Results—Cayo Botella

Figure 2-11 presents a map of each grid location and an associated pie chart indicating the
predicted percent of surface UXOs (ranging from 2 to 12 percent), subsurface UXOs (ranging
from 5 to 10 percent), ordnance related waste (ranging from 13 to 18 percent), and false positives
(ranging from 72 to 82 percent) for each grid.

2.4,7.6 Cayo del Agua

Cayo del Agua is approximately 1.5 miles southwest of Culebra Island. The cay consists of two
joined sections totaling 2 acres. This cay is surrounded by rocky shores with a beach between the
eastern and western sections. Access to this cay is not difficult despite being surrounding by reefs.

2.4.7.6.0.1 The target area contains numerous tires and a concrete box, most likely used for
targets. Surface OE items were also observed on this cay prior to the investigation. '

2.4.7.6.0.2 Cayo del Agua is protected by USFWS. This cay is a known nesting area for Bridled
Terns, Sooty Terns, Zenaida Doves, Red-Billed Tropic Birds, and Audubon’s Shearwaters.
During the investigation, USFW personnel verified that the grids placed on this cayo were not in
areas of active nesting.

2.4.7.6.0.3 Two grids were placed on Cayo del Agua. Grid AQ-1 was placed in the main impact
area and Grid AQ-2 was placed on the western portion of the cay. Grid AQ-2 was reduced to

40 by 40 ft to conform to the top of the smaller portion of the cay due to steep slopes. Figure 2-
12 presents the grid locations on Cayo del Agua.

2.4.7.6.0.4 Cayo del Agua was covered with short to medium grasses only on the higher
elevations. The site locations required minimal vegetation clearing.

2.4.7.6.1 Site AQ-1

AQ-1 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush, including the thorny Mesquite acacia. This site required minimal vegetation clearing.
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2.4.7.6.1.1 One-hundred of the 570 anomalies detected during the investigation at AQ-1 were
excavated. A total of 26 ORS items, weighing approximately 81 Ibs was excavated. The ORS
consisted of MK76 practice round fragments and other unidentifiable fragments. Eleven UXOs
were encountered on the surface and five UXOs were encountered in the subsurface. The UXO
items included 16 MK76 practice bombs. One 76mm projectile was found just beyond the grid.
This item was unfuzed and blown in place, along with the other UXOs.

2.4.7.6.2 Site AQ-2

AQ-2 encompassed an area 40 by 40 ft (0.037 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required minimal vegetation clearing.

2.4.7.6.2.1 Ten of the 23 anomalies detected during the investigation at AQ-2 were excavated. A
total of 2 ORS items, weighing less than 1 1b, was excavated. The ORS consisted of unidentifiable
fragments. No UXOs were encountered either on the surface or in the subsurface at this site. The

false positives were primarily due to magnetic rock.

2.4.7.6.3 Summary of Results—Cayo del Agua

Figure 2-13 presents a map of each grid location and an associated pie chart indicating the
predicted percent of surface UXOs (ranging from O to 11 percent), subsurface UXOs (ranging
from O to 5 percent), ordnance-related waste (ranging from 20 to 26 percent), and false positives
(ranging from 69 to 80 percent) for each grid.

2.4.7.7 Cayo Lobo

Cayo Lobo is approximately 2 miles southwest of Culebra Island. The cay comprises 35 acres
surrounded by rocky shores and a limited beach. Access is fairly good to this cay although
surrounded by reefs of varying depths.

2.4.7.7.0.1 Cayo Lobo was used for aerial bombing and aerial rockets. Two observation posts
were constructed on Cayo Lobo to observe the activities on Cayo Lobo and in the Cayo Del Agua
(Los Hermanos) area. Large ordnance was not encountered on Cayo Lobo during the site visit by
the archive search team (SEE USACERI, 1995).

2.4.7.7.0.2 Cayo Lobo is protected by USFWS. During the visit, USFWS personnel verified that
the areas chosen for the grids would not affect nesting habits of local birds. According to
USFWS, Cayo Lobo is overrun by rats that consume the eggs of nesting birds. As a result, there
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are no significant bird nesting populations on this cay. Protected plant species were not observed
in the survey grid areas during the investigation. Figure 2-14 presents a map showing the location
of each survey grid.

2.4,7.7.1 Site LO-1

LO-1 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.7.1.1 Twelve of the 25 anomalies detected during the investigation at LO-1 were
excavated. No ORS items were detected. No UXO was encountered on the surface or in the
subsurface.

2.4.7.7.2 Site LO-2

LO-2 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tal__l.-g.rasse‘s and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.7.2.1 Fifteen of the 45 anomalies detected during the investigation at LO-2 were excavated. '
No ORS items were detected. No UXO was encountered on the surface or in the subsurface. t

2.4.7.7.3 Site LO-3

LO-3 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.7.3.1 Seventeen of the 51 anomalies detected during the investigation at LO-3 were
excavated. A total of four ORS items, weighing approximately 24 Ibs and consisting of
unidentifiable fragments was excavated. No UXO was encountered on the surface or in the
subsurface.

2.4.7.7.4 Site LO4

LO-4 encompassed an area 100 by 100 ft (0.23 acres) and was vegetated with tall grasses and
brush including the thorny Mesquite acacia. This site required moderate vegetation clearing.

2.4.7.7.4.1 Forty of the 120 anomalies detected during the investigation at LO-4 were excavated.
A total of 13 ORS items weighing 50 Ibs were excavated. The ORS consisted of NMK76 and
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other unidentifiable fragments. No UXO was encountered on the surface or in the subsurface at
this site.

2.4.7.7.5 Summary of Results—Cayo Lobo

Figure 2-15 presents a map of each grid location and an associated pie chart indicating the
predicted percent of ordnance-related waste (ranging from O to 33 percent), and false positives
(ranging from 68 to 100 percent) for each grid. No UXO was encountered on this cay during this
investigation.

2.4.7.8 Cayo Tiburon

Cayo Tiburon is a small rugged cay approximately 2.5 miles northeast of Culebra Island. This
cay éomprises approximately 1 acre, is steeply sloped, and has no beach. This cay is inaccessible
during most of the year. During the investigation, the high seas and swells made access
impossible. Therefore, the information for this EE/CA will be based on site observations recorded
in the ASR (USACERI, 1995).

2.4.7.8.0.1 Cayo Tiburon was used as a target for aerial bombing and rockets. Both live and
inert ordnance was fired on this cay. The presence of OE on Cayo Tiburon has been confirmed
by USFWS.

2.4.7.8.0.2 This cay is protected by the USFWS. Cayo Tiburon is used extensively as a roost by
various species of nesting seabirds. Any activity on this cay requires close coordination with
USFWS.

2.4.7.9 Cayos Geniqui

Cayos Geniqui consists of two cays approximately 2.5 miles northeast of Culebra Island. These
cayos are approximately 4 acres in size, are steeply sloped, and have no beach. These cayos are
inaccessible during most of the year. During the investigation, the high seas and swells made
access impossible. Therefore, the information for this EE/CA will be based on site observations
recorded in the ASR (USACERI, 1995).

2.4.7.9.0.1 Cayos Geniqui were used as targets for aerial bombing and rockets as well as
torpedos. Both live and inert ordnance was fired. The presence of OE on Cayo Tiburon has been
confirmed by USFWS. The ASR team visited the cay and observed ordnance components,
including 2 MK 14/15 snakeye fin used on 80 series bombs. A letter in Appendix F (letter number
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F-10) of the ASR identified torpedo OE and three 500 Ib bombs in the water near Cayos Geniqui.
It is therefore possible that 500lb bombs may be encountered on the land at this site.

2.4.7.9.0.2 These cayos are protected by USFWS. Cayos Geniqui are lightly vegetated and are
used throughout the year as roosts by brown and red footed boobies. Any activity requires close
coordination with USFWS.

2.4,7.10 Alcarraza

Alcarraza (or Fungi Bowl) is approximately 2 miles northwest of the end of the Northwest
Peninsula on Culebra Island. Alcarraza is comprises approximately 7 acres and is steeply sloped.
There are no beaches, but there is a small rocky area that would be suitable for landing swimmers
under the best sea conditions. The steepness of the slopes on Alcarraza make work extremely
hazardous. This cayo is inaccessible during most of the year. During the EE/CA investigation, the
high seas and swells made access impossible. Therefore, the information for this EE/CA will be
based on site observations recorded in the ASR (USACERI, 1995).

2.4.7.10.0.1 Alcarraza was used as a target for aerial bombing and rockets. High and low level
radar bombing, special weapons exercises (loft and over-the-shoulder bombing), B-52 high level
radar drops, and MK83 1,000 1b bombs were used. Both live and inert ordnance was fired. The
presence of OE on Alcarraza has been confirmed by USFWS.

2.4.7.10.0.2 This cayo is protected by USFWS. Alcarraza may be lightly vegetated at the top
and is used as a roost by masked boobies and Sooty Terns, Bridled Terns, Noddy Terns, and
Zenaida doves. Any remedial activity requires close coordination with USFWS.

2.4.7.10.0.3 During the investigation, Gene Thomas, a local master diver, told ESE that he had
observed torpedos in the water near Alcarraza. There are no other records of torpedos being fired
at this cayo.

2.4.7.11 Los Gemelos

Los Gemelos consists of two separate cays approximately 100 ft apart and approximately

1.5 miles northwest of the tip of the Northwest Peninsula on Culebra Island. The smaller of the
cayos is a tiny group of rocks, barely above water level. Both cayos are difficult to access, and
equally difficult to traverse. Los Gemelos are free of significant vegetation and comprise
approximately 2 acres.
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2.4.7.11.1 The loose rocks on Los Gemelos make work extremely hazardous. During the EE/CA
investigation, the high seas and swells made access impossible. Therefore, the information for this
EE/CA will be based on site observations recorded in the ASR (USACERI, 1995).

2.4.7.11.2 Los Gemelos were used as targets for aerial bombing and rockets, high and low level
radar bombing, special weapons exercises (loft and over-the-shoulder bombing), and air-to-ground
missiles including the Bullpup with inert warheads. Both live and inert ordnance were fired at this
cay. The presence of OE on Los Gemelos has been confirmed by USFWS.

2.4.7.11.3 This cay is protected by USFWS. Los Gemelos may be lightly vegetated at the top
and is used as a roost by several seabird species. Any remedial activity requires close
coordination with the USFWS,

2.4.7.12 Other Investigated Sites

Two other sites, Cayo de Luis Pena and Cayo Noroeste, were investigated for OE during the
EE/CA site investigation. These investigations were conducted at the request of USFWS
personnel. The results of the investigations are outlined in the following subsections.

2.4.7.12.1 Cayo de Luis Pena

Cayo de Luis Pena is approximately .25 mile southwest of Culebra Island. This cay was used as
an observation post during bombing runs at Cayo Lobo, Cayo del Agua, and the Northwest
Peninsula of Culebra Island. The ASR did not identify this area as a former target range for any
type of ordnance.

2.4.7.12.1.1 USFWS personnel informed ESE personnel that ordnance was picked up in the
water offshore of two beaches on the northwest side of this Cay. ESE investigated this area with
an EOD technical escort. Using a magnetometer, the beach and the heavily vegetated surrounding
land area was investigated for the presence of ordnance. As a result of the investigation, it was
determined that there was no large scale ordnance use in this area of Cayo de Luis Pena.

2.4.7.12.1.2 Several people reported to ESE personnel that they had seen bombing occur at the
saddle area between the two peaks on the south side of the cayo. This area was investigated by
ESE personnel with an EOD technical escort. Although one possible piece of fragment was
collected, it was determined that the entire saddle was not used as an extensive target area.
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2.4.7.12.2 Cayo Noroeste

Cayo Noroeste is located immediately off the tip of the Northwest Peninsula of Culebra Island.
This area may have been targeted as part of the Northwest Peninsula complex. The ASR did not
identify this Cayo as being of particular concern.

2.4.7.12.2.1 The USFWS said they had seen at least one ordnance item on Cayo Noroeste. This
area was investigated by ESE personnel with an EOD technical escort. One possible OE item was
seen below the water line in a tidal basin. ESE did not investigate any underwater ordnance items
during this investigation. The unknown underwater ordnance item was most likely fired at this
cayo erroneously. No other ordnance item was found at this cay. As the Cayo was small and
treacherous, (a raft was inundated by waves while trying to access the site) and there was no other
sign of OE on the cay, it was determined that this cay did not warrant additional investigation.

2.4.7.13 Production Rates

Production rates were estimated based on man hours spent on the specified tasks during the field
effort. Figure 2-16 presents a pie chart showing the resulting production rates. The calculated
percentages do not include project management hours.

2.4.7.13.1 Approximately 37 percent of the manhours were expended clearing vegetation. The
clearing operations included clearing paths to sites in the interior of the study areas and clearing
vegetation within the grids. The vegetation was cleared just enough for effective magnetometer
use. Equipment maintenance is also included in the manhours for clearing.

2.4.7.13.2 Approximately 27 percent of the manhours was used for mapping and flagging
operations. The time expenditure was greater than expected due to the amount of vegetation
clearing required. It required more time to properly mag and flag sites through the remaining
vegetation.

2.4.7.13.3 Approximately 29 percent of the manhours was spent conducting the intrusive
activities, including locating the correct anomaly to be excavated using the Gridstats software
created by QuantiTech. The manhours for the intrusive work also include the time expended
collecting ORS and transporting the ORS to the storage area.
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2.4.7.13.4 Approximately 7 percent of the manhours was required for demolition operations,
including the filling of sand bags for tamping, transporting explosives, setting up charges, and the
cleanup required after detonation.

2.4.8 Site Safety

The safety procedures provided in the site-specific work plan (WP) (ESE, 1995) were followed
during the EE/CA field investigation conducted at Culebra Island. The procedures include the
following:
* Non-UXO qualified personnel were not permitted to perform UXO operations (e.g.,
access, identification, transportation, storage, or disposal of UXO).
¢ UZXO operations were not conducted during the hours from sunset to sunrise or during
electrical storms or other severe weather conditions.
¢ A minimum of two UXO-qualified persons, trained as per 29 CFR 1910.120e(l), were
present during all UXO operations.
¢ During all OE/UXO confirmation operations, only the minimum number of UXO-
qualified personnel were allowed inside the exclusion zone. All others were evacuated to a
pre-designated assembly point.
® Al access, identification, and disposal/venting procedures of OEW/UXO were
accomplished by UXO-qualified personnel.

2.4.8.0.1 Any suspected or known OE/UXO encountered during geophysical survey operations
was clearly marked and its position noted on the appropriate map. A UXO supervisor evaluated
all encountered UXO and determined if the work planned for the area could safely continue or
what actions must occur prior to commencing work. Such recommendations were made
immediately to the senior UXO supervisor, who in turn contacted the USAESCH safety
representative, if necessary.

2.4.8.1 Site Control

On discovery of suspected OE/UXO, the immediate area was clearly marked and secured as an
exclusion zone and warnings were posted to ensure no unauthorized personnel entered the
exclusion zone.

2.4.8.1.1 Due to the number of sampling sites and the large size of Culebra Island, overall site
control through one point was not feasible.
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2.4.8.1.2 The protection of the public during the EE/CA investigation was a primary concern.
ESE and regulatory agencies coordinated closely to ensure visitors were not in the vicinity during
intrusive or demolition activities. PRDNR and USFWS personnel assisted with public control and
disseminating information to the public. PRDNR closed the beach to the public during operations
at Flamenco Beach. During the operations at the northern end of the Northwest Peninsula,
PRDNR personnel assisted with controlling visitors to the work area. USFWS personnel were
offshore and out of the exclusion zone during most demolition operations in the cays, and they
assisted in keeping visitors out of the exclusion zone.

2.4.8.2 General Site UXO and Safety Procedures

General site safety procedures listed in this section were followed throughout this project, in
addition to USACE safety concepts and considerations for UXO as described in the following
appendices to the site-specific WP (ESE, 1995):

¢ Explosives Safety Precautions (Appendix C),

¢ SSHP (Appendix D), and

¢ Demolition/Disposal Range SOP (Appendix E).

2.4.8.2.1 The UXO supervisors were responsible for the handling of all UXOs. The UXO
supervisor, site safety officer, and senior UXO supervisor reviewed the condition of each UXO
and determined if the round could be moved to a demolition area for disposal. Only unfuzed items
were approved for transportation.

2.4.8.2.2 The site safety officer prepared a daily tailgate safety briefing. The safety brief
included discussion of each hazard suspected at the sites, the previous day’s problems, and other
pertinent information. A special safety briefing was conducted weekly to discuss one safety topics
in detail.

2.4.8.2.3 The site safety officer conducted daily inspections and verified the implementation of
safety procedures at each site, safe equipment operation, safety supplies, and other safety-related
procedures.

2.4.8.2.4 One safety drill was conducted on February 13, 1996 by ESE with the assistance of the
site safety officer. During the drill, the EODT team acted in response to a staged onsite injury of
one of the team members. The team responded well to a complex injury situation.
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2.4.8.3 Accident Reporting

During the field effort, three accidents were reported to the ESE site manager. The first accident
(personal injury) occurred on December 7, 1995 when one of the surveyor helpers tripped on a
rock while walking along a path on Cerro Balcon. The second accident (non-injury) occurred on
January 8, 1996, when a tree branch caught in a window of a vehicle while backing up and
damaged the window. The third accident (non-injury) occurred on February 16, 1996, when the
back door of a field vehicle was damaged while it was parked in a parking space. The accident
reports are included in Appendix J.

2.4.8.3.1 Immediately following the accidents, ESE was notified of the accident, the site
manager notified the ESE project manager, who then notified the USAESCH project manager.
Each accident was discussed during the following safety briefing.

2.4.9 Quality Control

The quality control (QC) procedures performed during the EE/CA activities at Culebra Island
were in accordance with the site-specific WP (ESE, 1995). The site-specific WP was designed to
manage, control, and document performance of work efforts in accordance with the USAESCH
SOW.

2.4.9.0.1 According to the ESE QA program, effective daily field QC management was
delegated to the ESE site manager. The site manager interacted daily with the project team to
ensure that all QC procedures presented in the WP were followed during project performance.
The ESE site manager generated daily field activity reports for the ESE project manager. These
reports included a description of quality assurance (QA)/QC activities and was the basis of
monthly project reports to USAESCH.

2.4.9.0.2 System audits were conducted to assess and document project staff performance.
System audits were inspections of training status, records, QC data, calibrations, and conformance
to approved procedures as specified in the WP. A systems audit was completed by the ESE
project manager during his site visit during the week of January 29 through February 1, 1996.
‘There were no major problems identified by the ESE project manager during the site audit.

2.4.9.0.3 The subcontractor, EODT, Inc. (EODT) was responsible for record keeping and the
QC of ordnance, explosives, and ORS. Accountability logs were maintained under the supervision
of the EODT site supervisor/manager. Safety records were maintained by EODT’s site safety
manager. The ESE site manager audited the records several times during the field effort.
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2.4.9.1 Equipment Calibration

Equipment calibration QC was supervised by the UXO supervisor (team leader) and recorded in
the daily log book. Calibration was completed on all field equipment by using the manufacturer’s
calibration procedures or use-specific equipment check program.

2.4.9.2 Field Investigation Documentation

Field investigation documentation consisted of the following elements:
e Daily training records,
e Photographic records,
e  Working maps,
e Records of UXO items,
e Daily field records,
e Site safety records, and
e Cost tracking records.

2.4.9.2.1 All gridstat data were compiled daily and collected in a three-ring binder.
2.5 Evaluation of OE Contamination

The risk presented by UXO depends on the number, type, and depth of the ordnance and the
likelihood that the public will come in contact with the UXO. This risk can be minimized by the
selection of the most cost-effective removal response alternative and by implementing the
alternative in a timely manner.

2.5.0.1 The risk presented by ordnance is determined in part by the type and size of the item.
The risk is also determined by the density of unexploded ordnance in an area. Practice bombs that
are equipped with a small spotting charge could be harmful to a person finding the item if the
charge is intact. Unexpended incendiary devices such as white phosphorous can be extremely
hazardous to the person finding the device but would not affect others some distance away.
Projectiles containing high explosives, however, could be hazardous not only to the finder but
also to persons thousands of feet away. Finally, areas that have a high concentration of ordnance-
related items are also likely to contain a higher number of items that could endanger the public.

2.5.0.2 To evaluate the degree of risk presented by the ordnance areas identified in the Culebra
Island area, a careful judgement must be made of the amount, location, and type of UXO in each
area. The result of this determination will then be used to evaluate the cost of the various removal

P/FUDS/CULEBRA/EECA-2.61/11/18/96 2-61 Environmental Science & Engineering, Inc.


















































http:overa.ll






http:dl<pos.1l
























http:implcmcn.IS






























http:suspeet.cd






























http:becau.se












http:biologic.1l
http:geophysic.1l









http:dispos.ll






























http:Comple.te






























http:PIFUDSICUU!1lRAIF.EC









http:posti.ng





















http:tlr;hl,sfl.kJ
http:Rtdtttc.on









http:enc:ount.er






























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































	Binder_A
	1
	2
	3
	4
	5

	Binder1
	01191501
	01191502
	01191503
	01191504
	01191505
	01191506
	01191507
	01191508
	01191509
	01191510
	01191511
	01191512
	01191513
	01191514
	01191515
	01191516
	01191517
	01191518
	01191519
	01191520
	01191521
	01191522
	01191523
	01191524
	01191525
	01191526
	01191527
	01191528
	01191529
	01191530
	01191531
	01191532
	01191533
	01191534




