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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 Oil 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) sununarized 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 ap r · ly 20 miles 

the areas within the Culebra Archipelago were used between the 1930s an 

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 . 

P/FUDS/CULEBRA/EECA-1.1111/14/96 1-1 Environmental Scienct d: Enginttring, Inc. 



Culebra Island EEICA - Final 

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 
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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 OEIUXO. 

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 (lbs) 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, 81mm 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 OOUs: 

• OOU-1- Flamenco Beach, 

• OOU-2 - Northwest Peninsula, 

• OOU-3 - Cerro Balcon, 

• OOU-4 - Isla Culebrita, and 

• 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 OOU-2 includes all the area of the Flamenco Peninsula north of 00~-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: 

• Cayo Botella, 

• Cayo Alcarraza, 

• Los Gemelos, 

• Cayo Lobo, 

• Cayo de Agua, 

• Cayo Tiburon, and 

• 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. 
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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 fmding 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 ~omprise 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 20nun 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, 

• 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: 

• Educating agency personnel, surrounding landowners, and visitors about the potential 

hazards associated with the sites; 

• Posting signs, and/or 

• 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 co 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 

OOU-1 Flamenco Beach I No Action so 0 0 

2 Institutional Controls $331,000 NC NC 

3 Surface Clearance $921,000 9,607 0 

4 Clearance For Use $1;53~;000 ~.695 23 

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 Cteatani:C For Use $2,945,000 6;941 4,275 

5 Complete Clearance $6,996,000 6,941 4,275 

OOU-3 Cerro Balcon l No Action $0 0 0 

2 Institutional Controls $12,000 NC NC 
. ·.· ....... 
.3~qe~~·· 

. . 
$199~000 2,389 .. 0 

4 Clearance For Usc $298,000 2,389 0 

5 Complete Clearance $398,000 2,389 0 

OOU-4 Isla Culebrita 1 No Action $0 0 0 

2 Institutional Controls $378,000 NC NC 

~·Sum~ Cle~ . .$6?8,000 ·.• : maoz l06-.448• 

4 Clearance For Usc $2,060,000 173,643 106,718 

5 Complete Clearance $2,120,000 173,666 106,733 

OOU-5 Surrounding Cays I No Action $0 0 0 

2 Institutional Controls $85,900 NC NC 

3 Surface Clearance S3is,ooo 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 arc 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 reconunended alternative at Flamenco Beach based on the 

following rationale: 

• OOU-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 implement 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: 

• OOU2 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. 

• UXO 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. 

• OOU3 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 

oou. 
• OOU3 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 strafmg 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: 
• OOUS may be vi~ited by increasing numbers of tourists. 

• 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. 
• 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 (OOU-4) 1 

Flamenco Beach (OOU-1) 2 

Northwest Peninsula (OOU-2) 3 

Surrounding Cays (OOU-5) 4 

Cerro Balcon (OOU-3) 5 

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 OECen report along with information collected during the EEJCA 
evaluation to provide a priority ranking for removal actions for each OOU. The types of ordnance 
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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 (OOU-1} are generally naval projectiles, a 5-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 (OOU-2) 2 

Culebrita (OOU-4) 3 

Surrounding Cays (OOU-5) 4 

Cerro Balcon (OOU-3) s 
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2.1.2 Definitions 

The following definitions will be used for the purposes of this report:· 

• 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, 8lmm mortars, and 75mm 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 

PIFUDSICULEBRA/EECA-2.3111114196 2-3 Environmental Science & Engineuing, Inc. 



Culebra Island EEICA - Final 

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 

Mares 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 Narn 

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), 5-inch/38, 6-inch/47, and 8-inch/55 rounds. 

In some instances, the firing was directed at 81mm 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 

lbs, and 2. 75-inch rockets. The Navy also stated that inert 2,000 lb 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 (lb) 

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: 

• 80 percent S-ine~ projectiles; 

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

• 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 lbs) 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 MK.76 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. 
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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 island 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 penneability. 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 20ft-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 rainstonn 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 wann 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 rnanzillo 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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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 

(QSACE) RI,l995), 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 pennit 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 (m2
) 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 strafmg 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 fonnal 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 pennits 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 conunon 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. 
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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 Hennanos) 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 shallow 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 c9mprises 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 OE 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. 102PR006800 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. MT A 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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• Flamenco Peninsula, 

• Cerro Balcon, 

• Isla Culebrita, 

• Cayo Botella, 

• Cayos Geniqui, 

• Cayo Tiburon, 

• Cayo del Agua, 

• Cayo Lobo, and 

• Los 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 

(NTCRAs) 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 Pretield Activities 

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

tasks: 

• Public meetings; 

• Preparing the EE/CA WP; 

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

• Documenting the Special Environmental requirements and concerns; 

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

• 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 MT A 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. 

2.4.1.2 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 Pennits 

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

permits. 

2.4.1.4.1 Explosive Pennits 

The explosive permits were obtained and held by EODT prior to shipment of explosives onto 

Culebra Island. The permit was required by the Conunonwealth of Puerto Rico Police for the 

handling and detonation of Explosives during the EE/CA field effort. 

2.4.1.4.2 Environmental Pennits 

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: 

• 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 

• 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 5 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 

aJl 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(i) 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. 

P/FUDS/CULEBRA/EECA-2.24/11/14/96 2-24 Environmental Science & Engineering, Inc. 



Culebra Island EEICA - Final 

• 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 comer 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 comers. A compass and a fiberglass tape were used to flag the comers 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: 

• A concrete monument (L-284) used during the TCRA on Flamenco Beach; 

• 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 40ft. 

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 swnmaries 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 100ft (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 100ft (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 FB-4 

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 lbs, 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 50ft (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 100ft (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 UX:Os 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). 

• All five UXO items were blown in place. 

2.4.7.1.16 Site FB-7 

FB-7 encompassed an area 100 by 100ft (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 lbs, was encountered during the 
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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-1 0 

FB-10 encompassed an area 50 by 50ft (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 lbs 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 0 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 fi (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 lbs, 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 fi (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 50ft (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 lbs, 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 NP-4 

NP-4 encompassed an area 50 by 50ft (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 lbs, 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 100ft (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 ~-7 

NP-7 encompassed an area 50 by 50ft (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 we.re excavated. A 

total of 16 ORS itetns, weighing approximately 95 lbs, 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 NP-8 

NP-8 encompassed an area 50 by 50ft (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 itetns, 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 100ft (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 50ft (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 lb 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 HV AR rocket, was taken to a demolition area for disposal. 

2.4.7.2.12 Site NP-12 

NP-12 encompassed an area 100 by 100ft (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 lbs, was excavated. The ORS 

consisted of unidentifiable 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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• 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 50ft (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 100ft (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: 

• Three 5-inch illumination candles, and 

• 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 100ft (0.23 acres) and was vegetated with tall grasses and 

brush including the thorny Mesquite Acacia. This site required moderate vegetation cle~ing. 

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-lb 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: 

• One 3-inch projectile with a sheared fuze, 

• One 5-inch projectile with a sheared fuze, 

• Two 6-inch projectiles with sheared fuzes, and 

• One Slmm 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 100ft (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: 

• Three 5-inch projectiles with sheared fuzes, 

• One 3-inch projectile with a sheared fuze, 

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

• One grenade with no fuze, and 
• 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 100ft (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 5-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 100ft (0.23 acres) an~ 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 100ft (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 5-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 100ft (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 81rnm 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 100ft (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 approx~ately 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 5-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 50ft (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 fragments. 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 50ft (0.057 acres) and was yegetated with tall grasses and 

brush including the thorny Mesquite'acacia. 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 Ibs 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 lbs, 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 50ft (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. 
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2.4. 7.2.27 Site NP-27 

NP-27 encompassed an area 50 by 50ft (0.06 acres) and was heavily vegetated with moderately 

taU 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 lbs, 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 0 to 19 percent), 

subsurface UXOs (ranging from 0 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 BaJcon. 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 weuld 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 EOD escort, traversed the south and west portion of the range 

fan near the impact area using a magn~tometer. 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 ~or 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 vegetation clearing. 

PIFUDSICULEBRAIEECA-2 .44/11/14/96 2-44 Environmental Science &: Engineering, Inc. 



Culebra Island EEICA - Final 

• 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. 
/ 

2.4.7.3.1 Site CB-1 

CB-1 encompassed an area 100 by 100ft (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 100ft (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 100ft (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 lbs 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 CB-4 

CB-4 encompassed an area 100 by 100ft (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 lbs, was excavated. The ORS items included two partial 81mm 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-S 

CB-5 encompassed an area 50 by 50ft (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 lbs 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 50ft (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 lbs 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 &re 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 comer 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 Mares Point observation station, to the beach, and then to the strafmg 

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 IC-4 through IC-6 were located in areas of tall grasses. 

Paths were cut into thick vegetation to access some of the grid sites . 

P/FUDS/CULEBRA/EECA-2.47/11/14/96 2-47 Environmental Science & Engineering, Inc. 



Culebra Island EEICA - Final 

2.4.7.4.1 Site IC-2 

IC-2 encompassed an area 100 by 100ft (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 lb 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 100ft (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 IC-4 

IC-4 encompassed an area 100 by 100ft (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 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. 
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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 lb 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:~ 

IC-6 encompassed an area 100 by 100ft (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 0 to 47 percent), subsurface UX:Os (ranging 

from 0 to 12 percent), ordnance-related waste (ranging from 0 to 18 percent), and false positives 
(ranging .from 0 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 (B0-1 

and B0-2) (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 ar·e 

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 B0-2 was relocated to avoid 

damaging this plant. 

2.4.7.5.0.3 The vegetation on Cayo Borella 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 B0-1 

B0-1 encompassed an area 100 by 100ft (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 B0-1 were 

excavated. A total of 12 ORS items were excavated. Approximately 12 lbs 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 B0-2 

B0-2 encompassed an area 100 by 100ft (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 B0-2 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. 

P/FUDS/CULEBRA/EECA-2. 50/11/14/96 2-50 Environmental Science & Engineering, Inc. 



• 
Culebra Island EEICA - Final 

2.4.7.5.2.2 Approximately 800 lbs 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 confonn 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 100ft (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 lbs 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 ~~-2 

AQ-2 encompassed an area 40 by 40ft (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 lb, 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 ~goa 

Figure 2-13 presents a map of each grid location and an associated pie chart indicating the 

predicted percent of surface UXOs (ranging from 0 to 11 percent), subsurface UXOs (ranging 

from 0 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 L0-1 

L0-1 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 L0-1 were 

excavated. No ORS items were detected. No UXO was encountered on the surface or in the 

subsurface. 

2.4. 7. 7.2 Site L0-2 

L0-2 encompassed an area 100 by 100ft (0.23 acres) and was vege~ated with tall.·.~rasses 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 L0-2 were excavated . 

No ORS items were detected. No UXO was encountered on the surface or in the subsurface. 

2.4. 7. 7.3 Site L0-3 

L0-3 encompassed an area 100 by 100ft (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 L0-3 were 

excavated. A total of four ORS items, weighing approximately 24 lbs and consisting of 

unidentifiable fragments was excavated. No UXO was encountered on the surface or in the 

subsurface. 

2.4. 7. 7.4 Site L0-4 

L0-4 encompassed an area 100 by 100ft (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 L0-4 were excavated. 

A total of 13 ORS items weighing 50 lbs 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 Sununary 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 0 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 comprises 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 a MK14/15 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 lb 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 lb 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 100ft 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 ta~gets 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). 

• UXO 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. 

• All 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 tum 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: 

• Daily training records, 

• Photographic records, 

• Working maps, 

• Records of UXO items, 

• Daily field records, 

• Site safety records, and 

• 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 
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response alternatives that are appropriate for each area of the project site. This judgement must be 

based on not only the field sampling but also on the available historical Information and collective 

experience gained from investigation of sites where similar activity has occurred. Statistical 

analysis of collected data is useful as guidance when judging ordnance density. but the data 

re.quired for reliable analysis is rarely obtainable. Similarly. the identity or the ordnance items that 

are found during sampling may help to characterize the type of ordnance within an area but also 

rarely is complete enough to accurately identify the true nature or the contamination. 

2.S.l Estimation of Ordnance Density 

As the first step in the evaluation of UXO contamination at the Culebr> Naval Facility, a 
numerical analysis of the sampling data was performed. Table 2-4 presents the results of this 

analysis. The table is divided into sections correspondi.ng to the sampling areas investigated during 

the field sampling effon. Totals and averages were calculated to assist in llle evaluation of each 

area. In most cases .. the sampling density is too small to allow for evaluation based solely on 

numerical averaging or other similar calculations. The estimate of the total UXO in each grid was 

calculated by dividing the subsurface UXO re<:overed by the percent of the total anomal ies 

sampled and adding the surface UXO recovered during sampling to the total UXO estimate for 

each grid. The surface. UXO was included in the calculation because the risk presented by surface 

UXO is at least as great as subsurface UXO. The inclusion of the surface UXO data, in most 

cases, accounts for the difference in the UXO estimate calculated by GridStats which is also 

il)cluded in the table. The UXO density was calculated by dividing the calculated total UXO by 

the sampling grid size. The UXO percent of anomalies was obtained by dividing the total UXO 

(surfau and subsurface) by the total number of anomalies identified in each grid. Averages were 

calculated by dividing the totals for each area by the number of grids in that are;~. 

2.5.2 OECert Analysis 

QuantiTcch, Inc. , of Huntsville. Alabama. performed an independent risk analysis using their 

Ordnance and Explosives Cost Effectiveness Tool (OECert). A copy of this repon is included in 

Appendi" K. This program estimates the risk to the public and the environment from the prese.nce 

of OE. The analysis was based on general site characterization and field sampling data supplied 

by ESE and USt\ESCH. The "Sectors· used in the OECert a11alysis generally correspond to the 

EE/CA sampling areas. OECert estimated a high and low estimate of the ordnance density and the 

surface percent expected for each of the program sectors. Table 2-5 presents the result of this 

determination. 
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• 2.5.2.1 The OECen estim.u~ range oi 1.8 co 3.9 UXO/~ for all chree of cbe Flamenco Beach 
sectors is less than half of the 7.5 UXO/a"e numerical average derived from che EEICA 
s11mpling. alchough it is well wllhin the sm~e order of rmgnitude. The estimate range of 3.3 co 13 

for boch seecors in che Nonhwesc Peninsula is similarly lower than !he 33 UXO/acrc EEICA 
sampling numerical average. but again il is wichin the same order of magnirude. The estimAt~ 
range for che remainder of the seccors Includes the EEICA sampling numerical average. 

• 

• 

2.5.2.2 OECert provides irs assessmenc of risk in terms of 3 pr~icc~ number of yearly 
exposures. Table 2-6 presents a summary of !he results or chis analysis. According co the OECm 
anllysis, !he number of exposures progressively decrease 3S more subswulve removal response 
:alcernalives are appli~ tO ea.ch sector. Generally, when 3 more substantive altenw!ve fails to 
substantially reduce potential exposures. then chc next lowest alcem.uive would be che choice that 
Is most effeedve. The exposures for lhe No Aaion AllcmatJve provide a basdine for the 
comparison of progressively more substantive allertllltives. Wich !he exception or Flamenco Ridge. 
OECut indicae~ that performing more than surface C:ld.niJlU produc~ no appreciable risk 

reduction. For Isla Culebrita, surface clea111RCC produ~ the ~t significant reduction but 
removal to a deplh of I ft produ~ some additional reduction. 

2.5.3 Overall Evaluation of OE Conuunlnation 

2.5.3.1 Flamenco ~ Contaml.natlon 

The AamQICO Beach area was used primarily as a wget area for naval gunfire. The presence or 
one practice bomb indicates !hal cbe area was used to a small degree for bombing practice. Most 
of the gunfire was probably ftrcd from the wuer to lhe east of the peninsula directed a1 tArgets 
loelt~ on che eastern ponion of the peninsula. The impac:ts would be easily visible from the 
observation pose located on Pointa Flamenco. Since relatively na1 uajeaory projectiles (ralber 
chan monan) were generally fir~ at t.he corgecs. it b unlikely that any signifieant rounds 

impaacd che western slope of cbe ridge area. 

2.5.3.1.1 The use or lhe western slope as an Impact range for gunftre and as n bombing range is 
very unlikely. There is no evidence th.3t targets were placed on the steep slopes of the western 
side of the peninsula. Also. the steep slope,~ would have made the placement and servicing of such 
cargets difficult. Gunfore from ships in the water to the west of the peninsula is unlikely be<:ausc 
!he WatCr5 off the western slope are shallow and rel3dvely restricted by t.he presence of reefs and 
small cays. For lhese reasons. few UXO nnd ORS would be expected in this area . 
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2.S.3.1.l The samplfng eondueced during the EEICA field inv<:$Cigation concentrated in the 
campground area and at the base of the wescern slope or the ridge are3. During rh!s smpllng. no 
UXO was found ln the beach and campground area. However, one grid. FB·6, located in the 
western ridge are3. contained UXO. Based on the UXO round at grid FB-6. the ordrmnee density 
estimated from the umpling is 7.5 UXO/aere. A $ignifit3nl amoum of ORS. mostly fragments of 
c•ploded ordnance was found al many of the S1111lpllng grids. The highest percentage of ORS was 
recove.red from grids ln rhe beach and campground area. 

2.5.3.1.3 During the TCRA. 3 3. 7 acre ponion of the campground area was ~ampled and II 
UXO were recovered. These UXOs included one practice bomb; two illumination c:~ndles: four 
40mm projectiles: rwo S· lnch fuze. componentS: and one live, futed. 3· inch HE round. The 
ordnance density estimMcd from the TCRA sampling WD! three UXO/acre. 

2.5.3.1.4 Since these areas have had a long history of public ac=s. and since the depth of the 
soils in t.he area is shallow, a si&nilicant number of UXO have probably ~n rm10ved from tbe 
area. It is therefore likely that ordnance density o:scimaccs mode based on che EEICi\ and TCRA 
sampling would rend ro ulldereslimare the true density of the western pan of the Flamenco Beach 
ore:!. 

2.5.3.1.5 Ordnance items fired imo rhe hillside arc more likely co remain than in the more 
heavily traveled areas. However. significantly lessORS was found on the eastern slope of the 
ridge area than in the camperound 3Jld beach. This lower densitY of ORS would lndic;~te chat che 
densil)' of UXO Is likely 10 be less than the density of UXO in the be.1ch and campground. 

2.5.3.1.6 Because of the high public use of the beach and campground area and the resulting 
removal of visible UXO by the public. surface UXO shOuld represent a sm:lll fraction of the total 
UXO remaining in those area!. In the ridge area, where access has been limited. surface UXO 
should represent • much higher fraction. Based on the UXO recovered in rhe remainder of chc 
peninsula, the surface fraction for the ridge a<ea is estimated at approximately 40 porcenl of the 
toull UXO in rhis area . Allowing for the lower surface UXO in the beach and campground area. 
t.hc overall fraction of surface UXO in rhe Flamenco Beach sampling area is therefore esdrruued at 
31 percent. 

2.5.3.1.7 For pl:mning and cost estimation purposes. the UXO densil)' for the beach and 
campground area is estimated co be 5 UXO/acre In rhe beach. campground. and c:~Slem ridge 
area. These areas encompass approximately 75 percent of the Flamenco Beach sampling area. The 
densiry of ordnanc.c on rhe western slope of the ridge ~rea is escim~ted ro be 0.5 UXO/~cre. The 
overall densil)' ror the Flamenco Beach sampling .area is estimated at approximately 4 UXO/acrc. 



• 2.5.3.2 Nol"thwest Ptnlnsulo Conuu:niootlon 

• 

• 

The hisroticnl accivlcy or the Nonhem PeninsulA sampling area was similar co rhac of the 
Flamenco Beach area. Mosc of the gunfire is believed to h~ve been fired from chc wn.tcr 10 the 

ease of the peninsula and dlrec:ted ac cargccs locAted on chc ~tastem slope of che peninsula. These 

impactS would be easily visible from the observation post located on Pointa Flamenco. Some 

gunfire was also fired from vessels in the water north :and west or the peninsula ;U wgetS located 

on the northern end :and western slope of the peninsula. Historical information indicates tbat chc 
nujority of the bombing pnctlce cook place in rhc eentnl part of the sampling area, 3.1 or near the 

top of the ddge. In fact. one historical aerial photograph $bows a bulls eye cargcc placed in this 
area. 

2.5.3.2.1 The sampling was conducted throughout the peninsula during the EEICA field 

investigation. Durini the sampling. UXO was found at three of the grids alona rbc wget cable, a1 

two of the grids along the eentr21 ridge. and at all seven of the grids located on the northeast 
slope of rbe peninsulll. MOSt of the UXO were projectiles. illumination candles, and pracriee 
bombs. In addition, an 8lmm monar was found. 

2.S.3.2.2 SignifiC3Jlt amount of ORS, mostly fragmentS of exploded ordnance was found 
throughout the peninsula. The highest number of ORS was found ac the grids in the central part of 
the sampling area, panlcularly in the area where bombing range activity was reponed. The 

gtc3Jesl weiglu of ORS, however. is concentrated at the grids on the northeast slope where most 

of the activity was from naval gunfire. 

2.5.3.2.3 During rbe area'r history, access by the publle bas b«o limited, so it is likely tha.t few 
ordnance iccms have been removed. For plannina a1ld COSt estimation purposes, the UXO density 

for the eastern slope or the sampling area is estimated ro be 20 UXO/acre. Since the UXO Is 
probably nor different throughout the remainder of 1he peninsula, this same density number can be 
applied 10 !he encire Nonhwen Peninsula sampling areA. Bas~ on che sampling, approximately 40 
percent of the UXO are expected 10 be found on rbe surface (6 in<:hes or less below ground 
surfilce). 

2.5.3.3 Ceno Balcon Conwnlnadon 

The Cerro Balcon area was used as a monar practice range. In such ranges. monars are 

frequen!ly fired lhat h3ve inen fill with a small sporting charge. In some instances. however, live 
monar round arc fired. In the Cerro Balcon area, no explosive ordnance W3$ recovered during !he 
field sampling. Some fragmentS and two inen 81 and one 76mm monars were discovered during 



the ~ampling. Historical ac:coum.s of finding explosive ordnance items exist. On at lease one 
~sion. injuries ruuJced when an item was in3dvcncmly decoooted. For this reJson. h must be 

assumed that live unexploded ordnanee remains in the area, including items lilted with high 
explosives. Ordna.nce would most likely be found in the primary target area, bur could be found 

anywhere within the range. 

2.5.3.3.1 The contaminated ponion of the mortar range at Cerro Balcon is estimated to comprise 
30 aeres. Some contamination should be eJCpected anywhere within thiS are:t. The main impact 

area is cstimated to be 20 acres. Most UXO comamirotion would be expected within this area. 
The location of the main impact area is unknown but Is prob3bly located on the wcstem stope of 

Cerro Balcon as indicated on Figure 2-8. Access to ~pproximately half of the suspected main 
impact area could not be obtained during the field sampling effon. For this reason, the sampling 

of the Cerro BaJcon area was insufficient to permit detailed numerical analysis of UXO 
contamination of the entire impact area. For planning purposes. it is assumed that the sampling 
area contains >ppro~imacely 5 UXO/acre in the 20 acres of the main impact area, and I 

UXO/acrc in the remainder of the 30 conwniruned acres of the range. The overall densiry of the 
range is estimated co be 4 UXO/acrc. Ten percent of the UXO is expected to be on the surface. 

2.5.3.4 fsla Culebrilll Conttlm.iruuion 

Strafing activity on Isla Culebrlca was confined to 3n 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 3ttcmpr to locate any unrepon:ed ranges on the Island. No evidence was uncovered indicating 

that other target areas existed. h ean therefore be assumed that the island's conraminatlon is 
confined. to the 82 acre range, 

2.5.3.4.1 Sampling of the stl'llfing range recovered only 20mm projectiles. Many or these 

projectiles contained high t~tplosive incendiary till. All were recovered from a depth of less than 
6 inches. The UXO denshy determined from the sampling ranged from 0 to 291 UXO/acre. The 
average UXO density WM 75 UXO/acre. For pi~Ming purposes, it is estimated that the overall 
UXO density of the sampling unit is assumed to be 80 UXO/acre. Sixty percent or the UXO are 

ClCpected to be on the surface (6 inch.,; or less below the ground surface). 

2.5.3.5 Contamin:ulon of Other Surrounding Cays 

All other surrounding cays were used as cargtt areas for bombing and rocket lire. Grids sampled 
during the EEICA field invurlgation had UXO densities ranging from 0 (for oil four of the Cayo 
Lobo sites) co 373 UXOtncre on Cayo Botello. The numerical av.,rage for all of the grids sampled 



• at the surrounding cays Is 74 UXO/acre. For plaMiog purposes. the ordnance density for the unit 

is iiSSUmed to be 80 UXOiacrc. At least 50 percent of the UXO is expected to be on the surface 
(6 inches or less below ground surface) . 

• 
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3.0 Development of Ordnance Operable Units 

The SOW for Delivery Order 0026 defined the invcstig~tion areas for !he fonner Culebra Island 

Naval Facility as the following: 

• Flamenco (Nonhwcst) Peninsula, 

• Culebrita Island (Isla Culebrita) 

• Cayo de Agu.1 • 

• Cayo Lobo, 

• Cayo Alcarraza • 

• Los Gemcios • 

• Cayo Tiburon, 

• Cayos Genlqui. and 

• Cayo Botella . 

3.0.1 In addition to th«e areas. an area of CUiebra Island lalown as Cerro Balcon was added to 

the investigation. 

J.O.Z The definition of these units was based prinurily on geography and the m~~jor prior 

military use of the areas. To facilitate the EE/CA analysis, however. !he sites must be subdivided 
into ordnanco operable units (OOUs). In most cases, the OOUs are the same as the investigation 
&ret$. In some cases, Individual investigation unliS have been combined. 

3.1 & lection Critel'ia 

OOUs are used to divide a large site iruo distinct unitS for analysis. The purpose of this division 

may be to racilitate either the investigation or the evaluation of removal response alternatives. The 

units may be defined by common site cbaracteristlcs. the nature and extent of eontarn.ination, 
similar past land usc. current ownership, or currem and potential land use. 

3.1.1 Common Site ChAnleteristlcs 

Common site conditions may include geography. topovapby. soils. geology. or ceology. 
Geography and topogr3phy =Y :Uf..:t !he degree to which the a~ is acccssibl11 to the human 

population- D~creased accessibility could mean a dcer•ased overall risk to the population. In 
addition. dcere:~sed risk due to geography or topogrnphy·limited access would be pcnnanent. 

3.1.1.1 The nature of the geology and soils may lft'ect the depth to which OE may be buried. In 

lrW with thick soft soils. OE may be burled tO several feet. Burial depth would affect the 
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e~cavation m<!thods ustd in ~moV31 3tlions. Deep burial may decrease the risk to the public and 
lhc need for removal actions. In areas where lhe 5otl IS thin or absent, OE will lie near the 

suruce. Few areas :u the si<e have a soil thtclcness gccoter !han a few feet. 

3.1.1.2 Nature ond Extrot of Conta.minatjon 

The nature of the contamination will affect the typo of risk-reduction alremauve selected. In the 
case of lhe fonncr CUiebra Island Naval Facility. the primary contalllinam is unc~plodcd 
projectiles up to 6 inches, practice bombs, monars, and incendiaries. ,\rus that were us<-<1 ss 
wrgets for large-sized ordnance may need special consideration. No CWM is known to exist at 

lhe site. 

3.1.1.3 Areas !hat. in general. bave a low probability or containing OE should be groupe<! 
together b«ause lhe low probability will Affect lhe recommendation of the selecttd rlsk-rtduclion 

altemalive. AreAs !hat have a history of OE discovery should similarly be grouped. 

3.1.1.4 Similar Past L;md l ise 

The historical use of an area is relattd 10 lhe likelihood of encountering conrarnina1lon. Are:~& 
used as observation sires or liS s1aging ~reas would by unlikely co concain residual OE. Areas that 
were heavily used as target areas. however. would have a high probability of containing residual 

OE and should be grouped logetber. 

3.1.1.5 Cumnt Ownership 

The currcm ownership of an area affects primarily lhc implementabiliry of ccruin risk-reduction 

ahetrl3tives. Publicly owntd land often can be more euily investigated and cleartd than privately 
owned land. Implementation of removal response alternatives on land owned by lhe U.S. 
Oovcmment may be more implementable than land owntd by the Government or Pueno Rico or 

Individuals, although the degree of implememability may noc be signiliennt. 

3. 1. L6 Current and Potential Land Use 

Current and potential land use can affect potemitLI expo>ur" to OE. AroliS chat are currentl)' used 
for reereacion:U purposes by the public and areliS !hal are likely to have high public usage should 
be given spc<:i:U consideration and prob3bly defined as a disci net OQU. 
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3.1 .I. 7 Public Accessjbmry 

One or !he moSl imponam factors defining !he degree of risk presen[ed by an area is !he potential 
for access by the public. Accessibility is related to rtl3ny or the other selection criteria. Land uses 
that are heavUy oriented to the public will result in a high level of potential exposures. Areas 

difficult to access by the public will result in low probability or potential exposures. 

3.2 Definition of EEICA OOUs 

To facilitate the evaluation of risk-reduction alterrutives, the fonner Culebrs Naval Facility site 

has been $ubdivided into five OOUs (Figure 3-1) . The following sections present significant data 
relating tO the OOUs and the criteria used to define each OOU. Table 3·1 presentS a summary or 

the characteristics defining each area as an OOU. 

3.2.1 OOU·l - Flamenco Belich 

Tbe Flamenco Beach OOU occupies approxirruuely 300 acres in the southern pan of the Flamenco 
PenJnsuln of Clllebra lsl31ld. It is composed of a beach. campground, and interior ridge area. The 

beach and campground area occupies approximately one quaner of the unit or approximately 
15 acres of the easu:m ponion of the peninsula. The ridge area, which exteJtdS tO the western 
shore of the peniruula. occupies approximately Z2S acres. Figure 3-1 shows the location of this 
OOU. Table 3-1 presents cbaracteristlcs of the area dt$cn'bcd that define the OOU. 

3.:U.l The Flamenco Beach OOU is unique because of hs geography, past use, level of 

contamination. current and future use. current ownership, and most imponamly irs public access . 
Historical records indicate that the entire peninsula was used as a gunnety range target area on 
numerous occasions. Landing prnctlce operations were conducted In lhe bench area and naval 
bombardment from ships at shore targers located in the beach a~ were conducted at various 
times. Miscellaneous explosive ordnance was reponedly used throughout the pemnsula .• although 
most of the ordn1111ce used were projectiles from nav~l gunfire. 

3.2.1.2 Sampling was conducted at locations throughout the beach and campground are.1 and 
along the lower slopes or the ridge area. Tbe sampling recovered only a few lnr.1ct ordnance items 

(at Grid FB-6). However, signlficllnt ORS including rn3Ry pieces of shrapnel wen: recovered at 
most oi lbc &rid$. indicating !he potential presence of uploded ordnance. No s:unpling W3S 

performed throughout most or tile ridge area. During the TCRA, numerous projectiles were 

recovered from the campground are3 . 
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3.2.1.3 Approxim:uely 50.000 persons visit rhe nrea ye:1rly. pnmarily rhe beach and 
campground. The beach is wide and picruresque and a popular location for visirors. Access to the 
beach and campground area is rtlativety easy. The ridge Jlrca. by comrast. Is hilly with slopes of 

between S and 10 pcrecm. The area is rr ... quented primarily by hikers. Access co the ridge area is 
restricted by the presence of thick rhorny brush and mall lrcC$. The presence or this thrck 
vegerntlon generally restricts visitors to the cleared mnls, although some visitors may venrure off 

rhe trails. 

3.2.1.4 The UXO density for rhe beach. c:unpground. and eastern ridge areas is estimated to be 

5 UXOiacre. The density of the western slope of lhe ridge area is estimat«< to be O.S UXO/aere. 
The overall density for the Aamcnco Beoch sampling lle3 is estimated at appro•imately 4 

UXO/acre. Thiny-two percent or the IJXO are ex~ ted 10 be on the surface (6 inches or l...ss). 

3.2.2 OOU-2 - Northwest PenJnsuht 

OOU-2 includes all lhe area or the AlURCRCO Peninsula nonh or OOU-1 encompassing 313 acres. 
OOU-2 is subdivided into two smaller sectors. Sector A. tbe sourhemmost ponion of !he OOU. 
occupies 150 acres and is administered by the PRONR. Sector B. tbe nonhernmost ponioo. 
occupies 163 acres and is administered by lhc USFWS. Figure 3-1 shows !he I0C$1rlon of this unit. 

T~ble 3-1 presents a summary of rhe factors tllat deOno this unit. 

3.2.2.1 OOU-2 is unique because of illl past military history. naJUre and extent of comamination, 
currenr ownel$htp and the degree or current public oecess. The entire area was extensively used 
a.s 3 navalaunfire t2nge and bombing t2nge. Numerous pro)ecriles and a large quaruity of 
fragments was recovered during the EEICA sampling. Both sectors are used a.s 3 wildlife 

preserve. Public access 10 both sectors of the unit is restricted. Visitors must obtain a pennit to 
emer the area. A fence has been constructed across the pcn!Mula between the two sectors. This 

fence funher resrrlcts access to Sector B. 

3.2.2.2 The EEICA sampling tndtcated that the enttre OOU is significantly contaminated with 
UXO. The overall density for OOU·2 is estimated ar 2pproxlrnately 20 \JXO/acre. Forty percent 

of the UXO are expected to be on the surface {6 inches or less). Most or the UXO are e.'peeted to 
be projeetil~s, all hough a few monus can be expected. 
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• 3.2.3 OOU-3 - Cerro Balcon 

• 

• 

The Cerro Balcon OOU is located in the east-central part of Culebra Island on the westem slope 

of the hill named Cerro Balcon. The OOU encompasses approximately 30 acres and extends from 
the southern [)art of the San Isidro region of the island to the nonhem part of the Fraile region. 

Figure 3-1 shows the location of this un.it. Table 3-1 presents a summary of the factors that define 
this unit. 

3.2.3.1 The unit is unique because of its current ownership, past use, accessibility. and potential 
future land use. AJI of the unit is privately owned and used primarily for grazing. The area within 

the unit was used primarily as a mortar firing range. The main impact area of this range is in the 
central part of the OOU encompassing approximately 20 acres. Pan of the unit is fenced. Access 
by the public is restricted by the landowner, poor roads, thick vegetation, and fencing. Although 

there are no active plans by the landowner to develop the area, the scarcity of private land on 
Culebra Island makes the potential for furore development significant. 

3.2.3.2 Although no UXO was discovered during the field investigation. a large part of the unit, 
including the main impact area, was not investigated. It must be assumed, therefore, that 
significant undiscovered OE exists within the unit. For planning purposes it is assumed that the 

UXO density of the OOU is approximately 4 UXO/acre. Ten percent of the UXO is expected to 

be on r.he surface. 

3.2.4 OOU-4 - Isla Culebrita 

The Isla Culebrita OOU includes an 82 acre portion of Isla CUiebrita. Tl\is island is located east 

of Culebra Island and encompasses a total of 266 acres . Figure 3-1 shows the location of OOU-4. 
Table 3· 1 presents a summary of the factors that defUle this unit. 

3.2.4.1 Isla Culebrita is unique because of its geographic isolation, past use. current ownership 
and by irs current and potential land use. The island was used as a strafing practice range. 

Historical evidence indicates that the strafing fire was limited to small caliber ammunition and 
20mm projectiles. The area was also used as an observation point for bombing runs on Cayo 
Botella. The island is currently administered by the USFWS and is used for recreation, including 
swimming, boating. and biking. The island is accessible only by boat. Uses other than those for 

permitted recreation in designated areas requires a Special Use Permit from USFWS. 
i\pproximately 20,800 people visit the island yearly. Future use may include the development of 

an existing lighthouse into a bed and breakfast. 
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3.2.4.2 Because of its past use primarily as a samling range, h Is e.,~ted that UXO prtsent in 
the area will be mostly 20 mm, The UXO density of the OOU is expected tO be Approximately 80 

UXO/acre. At least 60 per~nt of the UXO is ••pcctetl to be on the surface (6 inches or less). 

J.Z.S OOU·S -Small Cays 

The Small Cays OOU consists of all the small cays or isl~nds that were Identified by the ASR as 
being pan of the Culebra Island Naval Facility and were included in the SOW for the Delivery 
Order. The cays Include the following: 

• Cayo Botella. 

• Cayo Alcarraza. 
• LM Gemelos. 
• Cayo Lobo. 
• Cayo de Agua, 
• Cayo Tiburon, and 

• C~yot Geniqui. 

3.2.5.1 Cayo Botelb. C;,yo Alcam.za. and Los Gemelos are northwest of Culebra Island. Cayo 
Lobo is west-nonhwest of tbe islond and Cayo de Agua is west of the Island. Cayo Tiburon and 
Cayos Geniqui are nonbeast or the island and north of Isla Culebrita, or the seven cays in this 
OOU, Cayo Lobo. cmcompassing 34 acres is tl1< largest. 

3.2.5,2 The cays within OOU·S are unique because of their geographic isolation. topography. 

past use. current ownership. and the degree of public access. All of the islands have rugged 
terrai11 and llmhed beach areas. Most of the small cays are Q«CSSible only during aim seas and 
good weather. All of the c:~ys are administered by the USFWS and require an entry permit. 
Access by the public is currently very limited and is expected to be similarly limited in the rurure. 

3.2.5.3 UXO on che ttys are expected to include projeetilca of various sius and practice bombs. 
For planning purposes, it is ;wumed th;u the UXO density of the OOU is opproximately 80 

UXO/acre. Fifty percent of the UXO is expected to be on the surra~. 

3.3 Streamlined Risk Evaluation 

A streamlined risk evllluation is intermediate in scope between the limited risk evaluation 
urKI<nakcn for emetgency removal actions and the conventional baseline assessment nomully 
conducted for remedi~l aak>ns. For ahas EEICA. the streamlined risk evallUtion will focus on the 
spccitic problem that the remoV(lf response action is intended tO address. 
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3.3.1 Assessment of Appliuble or Rele•ant and Appropriate Requiremenrs 

Applicable or Relevant IUid Appropriate Requirements (ARt\Rs) are defined as: 

"those cleanup ltandards. sta.nd4rds of control. &1\d other substantive environmentAl 
proteclioo requ~remems, criteria. or limitations promulgated under federlll environmental, 
s~atc environmel1111, or Cac:ility siting laws we specifically address a huardous substmce, 
pollutant, contAminant. remedial action. location. or Other circwnstanc:e found at a 
Comprehensive Environmental Response, Compensation. and Liability Act (CERCLA or 
"Superfund") site. • (40 Code of Federal Regulations (CFR) 300.5]. 

3 .. 3.1.1 ARAR selection depends on the hazardous substilllCes present at the sire, she 
characteristics and location, and the specific actions selected for a remedy. Therefore. these 
requirements may be chemical-. location-. or action-specific. Chemical-specific ARARs are 
bahh· or risk-based conccn1r11tion limits Ut for specific 1\aurdous substanceS, pol!utADts, or 
coruaminanls. Location·specific ARARs address circumstances such as the presence of endangered 
species on !be site or the locntion of the site relative co a regulated area. Action-specific ARARs 
control or resuict panicular types of remedial actions selected as alternatives for site cleanup . 

3.3.1.2 There arc no chcmical-specific ARARs appliC4ble for the remediation or sites 
contaminated with OB. Location- and aetion-spocinc ARt\Rs applicable for the remediation of the 
former Culebra Naval Facility are presented in Table 3-2. 

3.3.Z Overall Risk AssesSmeftl 

Section 2.5.2 swnmanzed the Statistical analysis performed by QuantiTcch. Inc. using their 
OECert analysis. OEC1rt determined that the greatest public exposure potential existed on Isla 
Culebrita. primarily because of the numerous visitors tQ c.he island. While the probability of 
exposures on th.e island Is high, most of the ordnance chat remains at tile former scrafing range 
consistS of 20mm projectiles. These projectiles CIUI injure or even kill persons if they dctoruue. 
Rowever, the damage radius of these relatively small projectiles is small . 

3.3.2.1 The area with tile next greatest number of po<tntial exposures as determined by the 
OECtrt analysis was tile Aillllenco Bead! and ampground area of OOU·I. As with the case of 
Isla Culebrita. !be primary reason for the estim:ued high number of exposures is the quiUiticy of 
visitors to the area. The UXOs found on Flamenco B~ch arc primarily large nav31 projectiles. 
The relatively large size of the UXO that are present in this aroa consritu~es a subscanclal risk to 
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not only the person disturbing the UXO but potentially others withi.n several hundred feet of the 

hem if it accidentally detonates. 

3.3.2.2 OECerr determined that the number of potential exposures for t.he Northwest Peninsula 

(OOU-2) was about half that of Flamenco Beach (OOU-1). The risk of serious injury as a result 

of these exposures could be high because most of the expected UXO in the unit would be 

relatively large (up 10 6-inch) projectiles. These projectiles are capable of ittiuring persons several 

hundred feet from the point of detonation. The number of potential exposures at Cerro Balcon 

(OOU-5) is relatively low since it is not an area frequemed by the public, The monars present in 

this OOU. as with projectiles in other areas. are capable of injuring persons several hundred feet 

from the point of detonation. 

3.3.2.3 The number of potential exposures determined for the adjacent c.1ys are all relatively low 

due to the inaccessibility of the islands and the fact that entry is strictly controlled by USFWS. 

The risk from this exposure, however. is high due co the size of the UXO expected on these cays. 
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4.0 Identification of Risk Reduction Goals and Objectives 

USAESCH has chosen ro generally follow EPA guidance for conducting EEICAs to analyze 

removal rC$p()nse alternatives for FUDS that may be contaminated by 06. The U.S. 
Environmental Protection Agency (EPA) promulgllled .EE/Ci\ gui<bnte to reduce risk of public 

exposure at hazardous. toxic. :Uld r3diological waste (HTRW) sites: however. the general process 
is well suited to addressing OE sires 31ld is accepted by regulatory lgencies. Not all facers of the 

EEICA guidance arc applicable to OE sires. 

4.1 Determination of Risk Reduction Scope 

The scope of this EE/CA is 10 address possible OE contamination at Culebra lsl3lld and itS 

surrounding cayos. The fol lowing sections of this .EE/CA report will specifically address OOU· I, 
OOU·2, OOU·3. OOU-4, and OOU·S. In this section. goals and objectives for risk reduction are 

identified a.nd developed. 

4.1.1 Risk Reduction Goals and Objecdves 

The goal of the NTCRA at Culebra Island is to minlmlte the risk of exposure to OE that could 
create a threat to public health and the environment, while also minimizing the I\Az4rds to 
personnel performing the risk reduction. The objectives for atlllining this goal are as follows: 

• Identify and implement the appropriate technologies for risk reduetion, 
• Minimlte the ~vlronment damage during risk reduction, 

• Detect and dispose of OE where a threat exists to the public health. 
• Minimite risk to Culebra Island Natural Wildlife Refuge personnel Md to the general 

public who will use or visit the park, and 

• Use approprllUC personnel and implement safe!)' measures to reduce the risk of ordnance 
exposure. 

4.1.1 .1 If actual OE removal 1$ required, the following methods will be Implemented: 

• Implement environmental pre-screening of the sites where OE removal Is required (pre
screening to occur prior to :IllY OE removal with the required concurrence of USFWS. 
PRDNR, and USAESCH personnel), 

• Provide a dear preference 10 an In-place disposal method for OE recovered at the site. 

and 
• Usc appropriate disposal techniques for the ~idual "'ASte ge~raJed during the removal 

3l:tlons . 
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4.2 Determination of Schedule 

The filllll schedule for atriviries .usociartd wirh risk rtducllon ar Culebra Island will depend on 
many facrors. including lhe c:omplclion dlue for lhe EEJCA. the time required 10 implemem lhe 
selected aile mauves. the narure of the lhreat. negouauons with regulatory agencies. availabilily of 
required resources. weather. and other intangibles. The effon needed 10 implement each 
altemalive is discussed In Section 6.0 of this rcpon. 

4.3 Objectives/Criteria Used in Alternatives Analysis 

This seedon provid= a detailed an:slysis or rhe remov;al response alternatives for possible OS 

contaminauon. The evaluafion criteria oullined in Guruance on Conducring {llon-1inr~-CririCJJI 

Rono1-a/ Acrlons Under CERCI.A (EPA. 1993) serves as lhe basis for conducting the delailed 
analysts. The following represent rhc primary criteria th3t lh~ analysis considers: 

• Effecrlveness, 
• lmplementability. and 

• Cost. 

4.3.0.1 Each of the evaluation crireria is further divided inro specific facrors for a complete 
analysis of the 3ltematives. These criteria and eorrespondinll factors are discussed in the following 
paragraphs. 

4.3.1 l!:!Tocth·tness 

4.3.1.1 Overnll Protoction or Public Health and the Ehvjronroent 

The effectivencs~ criteria nre measurements of the ability of an ahemative to rncet lhe objective 
within lhc scope of rhc proposed action. Effectiveness is discussed in tenru of overall protection 
of human health and the environment. 

4.3.1..2 Long.Ienn E!Tectiyeuea and Pennnneng; 

This evalualion criterion addresses the results of an altcmuri ve in terms or the risk remaining ar 
the sire after risk reduction objeerivcs have been mer. The following characterize the poremial 
remaining fisk at the site followlna completion of lhe implcrneml1rion plwe: 

• The m:~gnimde of risk remaining due to unrcmoved OE contamination following 
completion of the ~hernative. and 
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• The adequacy and reliability of controls th3t ttrc used to manage unremoved OE 

contamination remaining at the site. 

4.3.1.3 Reduction of MohiUty, Toxicity. or Vo!wne fMTYl 

This eva!Wl!ion criterion ~esscs the level to which the alternative reduces risk by destroying 
contarnlnan!S, reduc:lng the toW coruamin•nt rm.ss, reducing the toul volume of contaminated 

media, a.nd/or irrever$ibly reducing the eoruamin&nts' mobility. Although not necessarily 
appliCllble to this she, the specific factors typically considered for evaluating a removal response 

alternative in accordance with EPA guidance for conducting EE/CAs are as follows: 
• The ue.ument processes the remedy would employ and the materials they would treat; 
• The amount of haz.ardous materials that would be destroyed or treated, including how the 

principal threat(s) would be addressed; 

• The degree of cxpcc~ed reduction in MTV rnusured as a pereemagc of reduction (or 
order of ma&lllrude); 

• The degree to wbicb the treatment would be irreversible; 
• The type and quantity of uemneru res.iduals tbat would remain following treatment; 

and/or 
• Whether the altemaclve would satisfy the statutory preference for treatment ns a principal 

element. 

4.3.1.3.1 For Culebra Island and the surrounding cayos. this eva!Wl!ion criterion will assess the 
level to wllieh the alternative reduces risk by dcstroyiJI& the contaminant (OE), or reducing the 

toul contaminant nws. For O&contaminated sira, the media SUITO'Ulldin& the OE arc not 

typically contaminated, and the OE is not typically :nobile. 

4.3.1.4 Short· Tenn E!Jecttyeness 

This evaluation criterion addresses the alternative's effect on human health and the environment 
during construction and Implementing the risk reduction action. The implementation pbase of an 

alternative is completed once response objectives are met. The shon-term effcctiv.,ncss is based 
on the following four factors: 

• Tbe potential risk to the eommuni!Y. 
• The potential risk to the wor!cers implementing the risk reduction actions, 
• The potenti:U for adverse impacts on the cnviroMlCnt due to implementing the nction, and 

• Tbe time required to meet the risk reduction objectives . 



Or!tbr.: IJAttd EEICA - Fwtl 

4.3.1.5 Compliance With t\RAR.;i 

This evaluation criterion serves llS ~check to assess whether e3ch alternative meets the pOtemial 
federal. sute. and local ARAR.s identified in this EEICA proc;css. 

4.3.1.5.1 No chemical-speciiic JIR.J\Rs exist at this time for cle:ulUp or ordnonce·contamimted 

sites. Location· and action-specific ARAR.s potentially oppliCilble for the proposed altenutives 
under conildcmtion are discuss•d In Section 3.3.1. 

4.3.2. lmplro~eotability 

This cntc.rlon 3dd~ the techmcal ond administrative fe.:uibility of implementilll an alternative 
~nd the availability of various materials and services required during its implemcnmtion. The 
following factors must be considered during the implementing analysis. 

4.3.2.1 Iccbnisa! Feasibmtv 

This factor evaluates the relative ease of implementing or completing an alternative considering 

physical constraints and the previous use of established technologies. The following items should 

be considered: 
• Ability to construct and operate the alternative : 
• Rellabtlity. or the ability of a rechnOiogy ro meet specified process emclencics or 

perfonnarn:e goals: 

• Ease of undenalci.113 fuw~ risk reduction actions that may be required: and 
• Abiliry to monitor tile effectiveness of the remedy. 

4.3.2.2 Ac!minlstrative Fea.dbll!ly 

This fuctor evlllua.tes activities requiring coordination with othct" offices and ugencles (e.g .. 

<>bruning permits for offsite activities or rights-of-way and easements required for construction. or 
compliance with smtutory limits). 

4.3.2.3 Avoi!nbillty of Servisrs nnd Material$ 

This f~eror ovlllwues the availabiliry of the technologies (marerials or se"'ices) required to 
implc:ment an altel'lliltive. The following hems should ~ consJtlered: 

• Availability of atlequare offsne tre:l!ment. storage copaclry. and dispOsal scrvrces: 
• Av:tll3biliry or persoMel ~nd technology. using the removal action schedule as a guide; 
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• Availability of prospective technologies: and 
• Availability of services and materials required for the alternative. 

4.3.2.4 Local Government Acceptance 

This factor evalUAtes the technical and administrative issues and concerns the local goverrunent 
may have regarding each of the alternatives. Local government acceptance will be a factor in the 

final selection of the alternative in the EE/CA Action Memorandum. 

4.3.2.5 Community Acce!l!ance 

This factor evaluates the issues and concerns that the public may have regarding each of the 
altem:uives. Community acceptance will be a factor in the final selection of the alternative in the 

EEICA Action Memorandum. 

4.3.3 Cost 

The total estimated cost is used to detennine overall cost effectiveness . 
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5.0 Identification and Development of Removal Response Alternatives 

Based on the nature and analysis of contamination and risk reduction goals and objectives 
discussed in previous sections of this report, a limited number of appropriate alternatives will be 
evaluated. In this section, the appropriate technologies will be identified and removal response 
alternatives developed. In the following section. each altcmative will be discussed in greater detail 
and evaluated with respect to specific criteri.a. 

5.0.1 Tecbnologies have been identified and alternatives have been developed for reducing the 
risk within OOU· l through OOU-$. 

5.1 Identification of Technologies 

Technologies for the detection. recovery, and disposal of OE contamination at Culebra Island and 

surrounding cayos are identified in the following sections. 

S.l.l Detection 

Several geophysical methods are available for detecting buried ordnance. These methods are 
classified based on the type of parameter (physical, electrical, or chemical) they measure. The 
following are the most commonly used methods and the associated systems for ordnance 

detection: 
• Magnetometer, 

• Metal Detector. 
• Ground Penetrating Radar (GPR) , 
• Frequency Domain Eleetromagnetics (EM) System, 
• Resistivity Measurement System, and 
• Time Domain EM System. 

S.l.l.l Magnetometers and metal detectors are useful for detecting metallic objects within the 
ground. The latter four techniques are more applicable for discerning the locations of buried 
trenches or fills and do not necessarily require the presence of metallic objects to be effective. At 
Culebra Island and surrounding cayos, confirmed OE has consisted of metallic ordnance items 
that can be readily detected by metal detection instruments . 
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S.l.l Recov~~· 

l( OE is detected. it will ~ exav:ned and identified 3lld eilhtr left in place for later disposal or 
recovered (rom !he excavation and moved tO a safe location for later disposal. If rec:overed from 

!he soil. OE ls separated either mechllnielllly or manually depending on the expected density. 
type. Md sit\: of t.he OE, and the type and qunnrity of soli excavated. 

5.1.3 Disposal 

OE t::m ~ disposed of by Ute following metllods: 

• In rim detonarion, 
• Off.site detonation. or 

• Incineration. 

5.1.3.1 In situ detomtion i.$ desuuction of the OE while in the ground. ~ item Is dctCCied. 
ldenttfied, and then detonated in place. Offslte detonation requi res that the item ~ recovered from 
the excavation site and cransponed to an approved disposal range for deionotion. lncincrntion 
involvu destruction through combustion. For the sites at Culebra Island and surroundlna cayos. lt 

ls amlclpated that disposal of Oil will be either through In siru detonation or offsitc detonation. 

5.2 Development of Alternatives 

Based on the previously discussed technologies, alternatives were a.~embled to address OE 
contamination at CUiebra IJ;Iand and surroundin& cayos. Removal and non-removal 3ltemttcivcs 

were developed. 

5.2.1 Non•Rtmo>-al Alternatives 

Non-removal alternauve.s indude the rollov.•lng: 
• Alcernacive 1: No Funher Action, and 

• Alternalive 2: lnstirutional Controls. 

5.2.'2 Rtmov:ll Alternatives 

Removal altern3tivcs include the following: 

5.2.2.1 Alternative 3: Su.rraee Clear.lllCe, is 3 rcmovalaltemMive. Ho"·evcr. It Is not intended 
to entirely remove the contamination. lc Involves removing surface materials (t!mt could 
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~X>tenrially include OE) :llldlor uee rooiS (wl\ich could resuh in lile un~nhing of OE). Therefore. 
removal action technologies for detection, recovery, lllld disposal are potentially applicable. 

5.2.2.2 Alternative 4: Clear:lllce for use. was developed from the removal action technologies 
described in Section 5.1. 1\hcmative 4 consists of fully locating, excavaring 3lld removing OE to 
a depth conducive with the anticipated or expected land use and overa!J health and safety of the 
affected communitY. Alternative 4 consists of the following selected removal action tecltnoiOgics 
thai are most commonly wed and most appropriately applicable to OE r=ediation: 

• O.:tcclion by mlgnetometer, 
• Recovery by excavation, and 
• Disposal by detonation or disposal at an appropriate raciliry. 

5.2.2.3 Aherruuivo 5: Complete clearance. was developed from the removal action technologies 
described in Section 5.1. Alternative 5 consists of IOC<Jting, excavating, and removing OE to the 
detection limits of the deuc~ion equipment used. Alternative S includes the following selected 
removal action technoloaics that are most commonly used and most appropriately appLicable to 
OE remediation; 

• Detection of magnetometer, 
• Recovery by excavation, and 
• OiS~X>sal by detonation or disposal at an appropriate facility. 

5.2.2.4 Ahcrnadve 6: Gov=ment Buyback, governmenr buyback is not considered to be • 

feasible or viable option for Culebra lsl:llld and sutTOU.ndlog cayos . 
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6.0 Description and Evaluation of Alternatives 

This secuon describes the general alternative components. followed by an eva.hmion of the five 
~lected alternatives: 1'lo Funhe.r Aetioo. lostlrutional Controls. Surface Clearance. Clearance for 

Use, a.nd Complete Clearance. For each alternative, it is assumed that the alternative will be used 

throughout the entire OOU. However. this should not preclude selective implementation of an 
alternative as r<qulred or recommended. Section 7.0 will discu.ss the eppllcatlon or the alrenwlvos 
for each OOU. 

6.1 Alternative Components 

This section describes the componentJJ considered for the removal respoose alternatives, including 
the following: 

• Sire Prepamion, 

• Detection • 

• Sifting, 

• Excavation, 

• Detonation • 

• Transponation, and 

• DisposaL 

6.1.1 Slie Prepa.r.ulon 

Site preparation includes clearing surface vegeutioo and olllcr activities required to fllciHtate the 
detection and removal of OE from an OOU. Vegerarive clearance would be accomplished using 

gas-powered trimmers with saw blade. attachmcntJJ and using hand-held machetes . The level of 

effon l'eQuired for this clearance would vary depending on the density or growth and terrain of 
each OOU. The level of effon would also vary with the n.nure of the removal response alccmative 
to be implememed. For example, auruce clearance r<quires less vegel4tive clearance than 
complete clearance. Site clearance activities would be completed prior tO Slllnup of other 
acrivities. The site preparation team would consist of trained personnel and a site safety officer. 

Controlled burns will not be permitted at the fonner Culebra Island Naval Facility. due to 
environmental conccros. except where approval is given by USFWS. Th~ USFWS may suggest 
areas where controlled bums nuy be beneficiallo the enviroomeru on specific cays. However. 

this option will no• be considered during the development or rhe cost estimate for this EEICA • 
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6.1.2 Dcicction 

After the veget~tion clearance Is complete. magnetometers would be us<:d ror detecting buried 

ordnance. Most or the OE found in the Former CUiebl\'1 Island Naval Faciluy will be detectable 
by a maanctometcr. However. there will be n~~mCrou.! 111.1gnctic anonulies au.1ed by the metallic 
minerals found in many of the rock$ in the area. 

6.1.3 Slrtlng 

Soil sifling would be required at areas where the expected density or ordnance is high. The 

purpose of sifting is 10 mcchllnically $eparatc ord1111nec It ell\$ ftom the exav4ted $Oil. None of the 
areas (or OOUs) at the former Culebra Island Naval Facility are anlicipatcd to comaln high 

densities of 'iftable ordnance cont:unination. 

6.1.4 Excavation 

Aitcr an exclu.~ion zone is established and all required preparatory actiona are Implemented. 
excavation activities would be initiated. Excavation up to 3 ft would be accomplished manually by 
EOD·qualiried persotu1el or using canh·moving CIUichinery (EMM). 

EMM can be operated by non-EOD trained personnel under the direct supervision or UXO 
personnel. All excavation operations would comply with the provi.siona or 29 CPR 1926 Subpan 

P; Saftry Concepts Ofld Basic Consldtratioru for UXO Optrorions (USACE. 19923): and USA CE 
Saftry and Hralth RequimntiiiS Manual. October 1992 (USACE, 1992b). 

If the soil excavated along with tht OE is dete.rmincd to be uncontaminated (i.e. , not containing 
OE). It would be stockpiled in the Immediate area for later backfilling of exc~vatlons. However, 

If the "xcavated soil is found to be contaminated with onlna.nce. the OE must be removed from 

the soil before backlillins. 

No CWM is known to exut at the site and none is expected to be discovered However. if an item 
is discovered that is identified as potential CWM, nil ridd operations will be stopped immediately 
and the area wil l be evacuated within a 500-meter (m) area secured by two UXO specialists . The 
USACE safety representative would then be notiricd immediately. and upproprlate direction/action 
would be taken by USACE. In the interim. the remedi1uon contractor would scL'Ure and mark the 

~rea ~nd cease opcrotions unul rtceivlng funhcr direction. 
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6.1.5 Octoawtlon 

Dclonation. when applicable. would be accomplished by the field team using appropriate 
equipment. as approved by c.hc VSAESCH field represencacive. All detOAAclon acnvnies would be 

in acconf:lnce wilh an approved OE Operation Pl3n and conducted by qualified VXO specialists. 
If special or heavy equipment is required to construct disposal r.wge facilicies. formAl approv:tl 

would be obtained from che IJSAESCH field represcnracivc before proceeding with procurement 
aclivicles . All OE item disposal activities involving dctoMrion or the use of explosives would 1)• 

completed with ~ clear preference for inplacc or onsite treatment over offsite disposal alcemativcs. 
Effons would be made to reduce noise levels by using damping materials and sand bags. rr 06 

items are determined not co be movable within Sllf<o/ guideline. and the sirutllon precludes 
detonating the item in-place, the VSAESCH field represenwive would be notified. who in rum, 

would take appropriate action. 

6.1.6 TI'II.II.Sportation 

All ORS including metallic debris. shrapnel, or fnlamc~ discovered during excavation. would be 
collceted. transporred, and stored in an approved onsite temporary ston.ac location, and placed in 
an approved temporary holding conllliner sucb as 3 roll off box within che storage area for later 

disposal . The tJansponation would be performed using appropriate containurs in accordance with 
a previouslY approved OE operolional plan. 

6.1.7 Disposal 

ORS hems recovered during excavations at each sire would be disposed of in a lllJl.llner 
appropriate for the specific site and the narure of the item. Disposal will eilhcr be by the local 

ORMO. located at Rooseveh Roads Naval Station on the main island of Puerro Rico or by 
recycUng by a local scnp metal recycling company. 

6.2 Alternative 1: No Further Action 

This ali.emurive is no action and Is included to provide)~ bMeline comparbon with other removal 
response oltematives. No technologies are associated with this allematlve. No risk reduction 

measure tesulting in the ueaUn<nt. containment, risk reduction. or limited oee= to OE would be 
implemented. Therefore. pocential OE would not be removed and no restrictions would be placed 
on accus to the site. The no funher action aller~tive is appropriate for sires where no OE 
contamiMcion bas been round or where tb.ere is no documented evidence of OE concamination • 



6.2.1 EffeWveness 

6.2.1.1 Overnll Prou:c!Jon o[ Public Heql!h 3Q!I the Environment 

This alternative Implements no risk reduction actions. The potential cont.uninants remain In place. 

and there is no reduction of risk to the public of exposure tO ordnance. 

6.2.1..Z Long-T"nn ffi<dh·epess and Pennonrnce 

With this altertl3tlve. contamination would remain in place. and there would not be a long·term 
change in sire condhloru. For practical purposes. it is assumed that under the no-action 
alternative. clc:utup at the specific site would nevor be achieved. The magnitude of tho risk would 
remain undiminished at the conclusion of Ahcrnatlvo I activities and would contribute nothing to 
the future remedial objecrivts. 

6.2. 1.3 Reducrlon oC MTY 

Stnce no OE would be treated. removed. or destroyed under this alternative, the MTV of the OE 

contamination would remain unchanged. 

6.2. !.4 Short-Term Eff«tlv~n~~ 

Implementing the no-action ahc.rtl3tive would rcsuh in no shon term risk to the surrounding 
community. No addittonal advem: e1l\i ronmema1 lmpi!CIS from implemcnrlng this alternative 

would occur. 

6.,2.1 .5 Compllarn:e with ARAB., 

Since no action wuuld be implemented, no location·~pecilie, 3Ction-specilic. or chcntlcal·speciflc 
ARARs are npplic.1ble tO this alternative. No ARARs are identified for ordnance-related activities. 

6.2.2 lmpleroentab!Ury 

6.2.2. 1 Technigt! Fra.rtbilil v 

This altom:ttive involves no >ction: therefore. technical feasibility ls DO{ applicable to this 

alte-rnative. 
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• 6.2.2.2 Administrative Feas!billly 

This alremative is adminisrrarlvely feasible. 

6.2.2.3 Av:~llability of Service 3nd Materi;!ls 

No service.~ or marerials would be required to implement this ailemarive. 

6.2.2.4 Local Government Mceprnnce 

No pennir.s or approvals wou.ld be required from either conunonwealth or IOC31 authorities to 
implement this alrernarive. 

6.2.2.5 Commurutv Acceocance 

The conununily may express co~ms regarding this ahemative. panicularly with regard to OOUs 
that are known to bave shown evidence of OE contaminalion. Therefore. thi$ alternative is 
generally not be applicable to sites of known or su.sp«led OE conrarnination. 

• 6.2.3 Cost 

• 

There is no cost associated with this alrernative. 

6.3 Alternative 2: lnstitutjonal Controls 

Institutional controls is a limited action ailemative that uses public iruomtatlon and land use 
restrictions to minimi~ public exposure tO OE. Implementing this alterruulve could resuil in 
limiting the furure use and development of the areas. 

6.3.0.1 lnstirution.al conrrols at the former Culcbr3 Island Naval Facility would consist of the 
following: 

• Educating personnel, surrounding landowners, nnd visilors to rhe Islands nbour tbe 
potential hazards 3SSOciated with the sites: 

• Posting signs at strategic locarions. and/or 
• Erecting perimeter rencin.g around the OOU 10 physically restntl Decess to lhe 

conwninarcd sires . 
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Public education would include the followin~: 

Collateral material development such as brochures and fact sheets. Distribution of such 
materials to the public could occur throush mailh•gs; by making materials available at 
public places such •s churches, libr:~rfe.,, p3rks , schools. and other public gathering 
facilities; or by di$$Cminating materials at public infonnation meetings. 
Exhibit design and placement. E~hibits could be designed and placed in areas for public 

viewing. Permanent or moveable e~ibhs could be designed for a vuiety of situations. 

Public nollces published in area publicattons. Public notkes could be wrmen and 
published in area publications, including newspapers. church and civic newslcuers. 

business communications, and other publications. 

Educational videotape production. A. videotape could be produced to explain the risks 
from exposure to OE at the former facility. The tape shOuld be approximately 10 to 15 

minutes In length and appeal to audiences from school children tO adults. 
!ssuanc.: of B "prudent man leuer" . Sucll a leuer would infonn its rcciptcnt that a 
panlcular area is contaminated and B prudent man would not dig in that area. 

6.3.0.3 Sign posting would consist of de5igning and installing signs at strategic loc•tions 

frequented by the public, informing the publie or potentlBI dangers of contacting ordnance and to 
prevent or discourage entry Into contaminated are:u . 

6.3.0.4 Fencing would consist of installing a security fence capable of preventing or significantly 
discouraging entry into contaminated areas. A rypical security fence would be cllain.Jink type with 
strands of barbed wire lllong the top. Fencing or any currently unfenced a.rea$ would restrict 

access to curremly accessible and publkly used areas. Fencing of individual OOUs could be 

considered and would ac:t to deter trespassers. Rowcver. the OOUs may 1101 be appropriate 

divisions for fence determination. Development of sttict rule5 of entry must 1lso be implemented 
in conjunction with fence construction. 

6.3.0.5 Institutional controls when properly implcmemed can be an effective alternative to reduce 
risk at formerly used defense sites. lnstttutional control is on appropri1te altcmative where the 
risk to the public has been documented as low and can be managed without actual removal of OE. 

This alternative would not remove ordnance cornamination from the area. 

6.3.0.6 With the cxecpuon of digging for $ign or f<ncc po>t inscallation. no tnttWtvc acuvity 
would be :~Ssoctated with th1s alternative. The technologic~ 35SOCiated with Chis altcmativc would 
be adverrlsing, sign posting, and fencing. No risk reducdon measure resulting in the removal of 
OE would be implemented. The quantity of fencing. number or signs to be po~tcd . Inspections. 
perime!er patrols. and other requirements >ssoei>ted with this ahematlve would be Site specific. If 
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a fence were to be constructed, future use or developmeru of the fenced nreu would be restricted 
without further OE removal. 

6.3.0.7 Fence consrruction. in conjunction wilh sign posting. issuance of a "prudent man letter.· 

and educating the public, should be considered :.s Q complete instiiU!ional control package. 

6.3.0.8 A eomparuivc anal)'$is of the rmtOval response alternatives (including clement.~ or !he 
inst.irutional controls alternative) for each OOU is pre$Cnled in Section 7 .0 . Recornrnenduions 

retared to this alternative :ue pr~nred in Section 8.0. 

6.3.0.9 Cosrs for fencing are included in Appendix L. However. insti!UliOn.11 controls excluding 

fencing should also be strongly considered. 

6.3.1 EITeaivmess 

6.3.1.1 Ovmll Prn!e£!!on or Public Health pnd the Envh:onmmr 

All portions of former CUiebra Island Naval FacUlty except partially fenced portions of OOU·I. 

OOU-2, and OOU-3 are generally accessible to the public. Although certain areas are fenced. the 

fencing is genernlly inadeqUAte to effectively prevent trespassers from entering. The practical 
degree of access varies whh topography. proximity to trails, or other developed areas. 

6.3.1.1.1 Educating the public of the risk of contact with OE would minimize !he likelihood that 
the public would handle OS that they might observe within the former Culebra Island Naval 
Facility. EdUC3llon could be aco:omplished by holding publtc mccrings and presenring prinred 

material to visiloll . 

6.3.1.1.2 Posting signs at areas or special concern woul~ reinforce w~mlngs regarding risk of 
t!Cposure to OE at specific areas. There are currently no signs stating "off limits" or •no 

trespassing• on Culebr:~ Island to the best or our knowledge. 

6.3.1.1.3 Erecting a S«Uril)' fence around areas or potmrial OE conwnlnatlon would further 
reduce the potential for public exposure. How~ver. comaminalion would remain in pl4ce and its 
threat to the environment would remain. Fencing in the area would be subject to corrosion. AS a 

result. this option may be temporary. 

6.3.1.1.4 The level of protection would be grcau:r than that provided by Alternative I becluse of 

Informing the public and potential visitors of the dangers related to ordnance. The likelihood of 
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accidental expo$ure would be reduc~d by implemen1ing this nltemotive, thus reducing the ri$1<. 
However. rhe OE would remain in place. and the potential risk would remam. 

6.3. 1.2 Long-Tenn Effecti•eness nod f crmanen<e 

lnsriruuonal conrrols would restrict future construction ncrivirios and reduce the possibility or 
uposure ro the OE. Fern:ing would be more restr1cuve th>n signage or advenlsing and would be 
reliable in a~hieving the obj~tive of prevenring direct public comacr wilb Oli The possibility of 

accidenllll exposure would increase il the lence is d3nuged, Signs are removed or deteriorate, and 

persons are allowed to walk onto the fenced areas. 

6.3.1.1.1 Adequtre publie education would require lollowup cfforu 10 achieve long-renn 
effectiveness and permanence beeause or visitS by new membets of the public and turnover or 
USFWS employees. Signs and fence3 would be relarivel)' effective and would be permanent 

structures that should require minimal maintenance. 

6.3.1.3 Reduc!lon of MTV 

No contamination would be remuvt:d or <lewoyed under this alternative: therefore. the MTV or 
the contaminants would remain unchanged. 

6.3.1.4 Short-Term ED'«ti•eness 

Safery concerns dunng the implemen~J~rion period would be 3Ssociared with the potential for 

exposure of workcr3 to sire com=iruuion during fence ond sign installarion. Additional safety 
concerns include srecp terrain. warer hwrds. aod dangerous vegeEation. This exposure risk is 
assumed ro be tow in all OOUs because OE avoidance procedures would be employed and Jinte 
soil exeavatioa would be rtquired to insralt the fence and/or signs. There would. therefore. be o 
minimn.l risk ro the work-ers durmg the implemcnrarion period. There should be no risl< ro the 
affecrcd community and no adverse cnvirorunemat impacts from implementing this alrernntive, 

6.3.J .S Complfagee with ARAJb 

No chemical-specific 1\RARs arc assoctored with OE. The action-specific ARARs potenllolly 
applicable ro this alrern31lvu wuuld include excavation and workor s•fery, The locarion·Sj)eeifoc 
ARARs porenrially applicable ro this altcrnarlve would be complied with during site activities. 
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6.3.2 lmplementabillty 

6.3.2.1 Ttdu!lml Fwibilitv 

The technology a5Soeiatcd with Implementation of this alternative (i.e. , sign posting, advercising, 

2nd fe!IC¢ eonstrucdon) would be reliable, readily accessible, and easily implementable. The 
technologies associated with thi$ allemuive are well proven and have been used at numerous shes 

under similar eondhions. The services of EOD.qualitled personnel m not required except to clear 

sign locations. fence post excav~iions. and rlle route of fenc~ lines. 

6.3.2.2 Adminis!n!ljve Fmjhili!l' 

Public education iU1d posting signs would be administratively feasible for all OOUs. With the 
exception of OOU-3 (Cerro Salcon), 311 OOUs are publicly owned. Publicly owned lands Qre 

under the admln.isrrative control of eitber PRDNR or USFWS. Both ~gcncles have been 
cooperatin& with USAESCH. Continuous coordination among USAESCH. USFWS 

administrators. and loti! community leaders would be vunlto ensure smooth operation during 
lmplemenunion or the alternative . 

6.3.2.3 Availabll!tv of Service and M!lteriaL~ 

Public education requires no special materiAls or equipment. Required services m: Ca5ily 
obtained. The sign posting and fencing alternatives would be easily implemented bcc::ause no 

special equipment and/or operators are required. Construction of a perimeter security fence lllld 
posting signs requires only conventional construction e<julprncm and techniques in most arcu. 
Some areas may requite an ai_Herrain vehicle or boats for access. During sign instAllation and/or 

fence post excavation. however. EOD-trained personnel must clear the area prior to construction 
and the plopec safety precautions must be implemenced to prevent untrained personnel from 
hM<Illng OE. 

6.3.2.4 Local Govcmmtnr Aecemna 

No local government permits arc antlclp:ued with this altemuive. However. PRDNR may resist 
accep1ing the fencing of major portions of Culebra Island. Similarly. Nation~! Wildlife RefUge 
officials of the USFSW would probably not accept fencing major portiOn$ of areas under their 
.:omrol. Fcncin& would restrict public •ccess to an uoacccpcoble degree. However. there may be 
uruin specific areas !hat PRDNR and USFWS may want to have ienced to ~sist in their control 

or those lltCll5 • 
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6.3.Z.S Communily Acnrnnnce 

il is e1pected that the lcx:al community would accept education and sign posting ~lternatives. 
However, restriction of public access by ~reccing fences around areas frt(tuenced by the public 

would probably meet with opposi1ion. Trespassing lmo these popular auas will likely be a 
significant problem. 

6.3.3 Cost 

Several cost! for this allemalive are presen1ed in Appendi~ L. The cscimUled cost co educate 

personnel, surrounding llllld owners. and visitors (i.e .. the Educationllnform3tion Program) must 
be considered as a tot~ I cost and e<~nnot bo broken lmo Individual OOUs. 

6.3.3. 1 For all OOUs. fencing costs assume !hat a perimeter fence is cons1ructt:d around the 
entire unit. This fence will include placing signs at regular lmervals to advise the public !hat entry 

imo the 3re.l is not permitted. Since installing fence post! is an intruSive activiry. costs for 

clearance by EOD.quallfied individuals must be included. 

6.4 Alternative 3: Surface Clearance 

The surface clearance alternative consists of using UXO specialists who are trained In rccogni!lon. 

handling, and dispos:tl of OE to perform a visutll n~rvcy or the entire surf1ce of c~ch OOU and to 
remove OE from !he ground surface. near surf3ce (less than 6 inches). Or any OE that is panially 

buried. T1lis alternative would be effective in minimizin~t the risk oi the public who may be 
engaging in nonintrusive aclivities from baving lncidemal contact with OE. 

6.4.0.1 This alternative includes site preparation acllvhies (vegetation clearance) as needed to 
adequately and completely perform the visual survey. Limiled geophysical lnvcstigntlon and 
removal of surface debris is anticipated. The geoph)•sicnJ Investigation is usually conducc.ed using 
a magnetometer. Surface clearance doeS require significant clearance of brush nod shrubs co 
ensure that all areas have boen adequately examined. Selective probing of the near surface soil up 
to a depth or 6 inches may be employed to inveslliate magnetic anomalies snd ldcnllfy nc:ar 

surlidal metallic debris that may not be viswllly apparent. 

6.4.0.2 Surface clearance is an appropriate allernarlve where surface comamination by OE is 
confirmed, or where surfoce OE inspections have nul been previously performed. A limited 
number of OE surveys (including geophysical lnve31iga1ion. selective exc~v~1ion. and a TCRA) 
were conducted ~~ $hCs wilhin lhC former Culebra IS13nd Naval Facility. 
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6.4.0.3 Within all OOUs. the cffon mociated with implcmtnting this allcmative would vary 
from one OOU to another and would depend on the topography. vegetation. and current land use. 
Associated with the surra~ clearance allemative, the public education ponion of Allernative 2 
would be required prior to $t~n of work. 

6.4.1 EITediveness 

6.4.1.1 Ovrrnll Prot<>ction of Public Hta!tb and the EnVitorunent 

Sumce clearanu would be effective in removing those OE items ~t are most likely to be 

encountered by the public. Implementing this allemative would greatly reduce the risk of a 
member of tl•c public accldem.ally encoumerong and handling an OE Item. Surface clearance 
would nor remove all OE potentially preseru. Subsurfau OE. if present. would remain. As such. 
only limited protection would be provided tor Intrusive aalvities. 

Whether surface clearance Increases the overall protection of the public is strongly related to the 
quantity of OE ~t lies on or near lhe surface. ln OOUs where surfwo OE u common. 
considerable increase in protection can result from implenv:nting lhU alternative. 

• 6.4.1.2 Long-Term EITecilvenm and l'fnnanence 

• 

Surfa~ cleat1111Ce would be a reliable means of rMilcing exposure to members of the public. who 
are may be engaged in nonlntrusive actividC$. to direct comw with ordnance contamination 
located on t.he surface. The possibility of exposure during intrusive activities would rcmnJn and. 
therefor~. removal of risk associaled with OE would not be fully achieved. Implementing this 
alternative would not ensure removal of :all conwnimtion: therefore. there would be a continuing 
pot~nrial risk to the public andfor the environment. 

6.4.1.3 Rtduction of MIV 

Th~ lhr~ats associated with exposure to contamination arc panially •ddn:ssed with this ~hemative. 

OE conwnination discovered on the surface would be removed under lhls altemzuive. However. 
any subsurface OE would rcma.in and, therefore, the MTV of the buried conwninams would 
remain unchanged. 

6.4.1.3.1 OE hems are neither mobile nor toxic. With implementation or this alternative. the 
volume of 08 would be reduced at the surface at all OOUs. The extent of volume reduc1lon 
would depend on the density of ordnance items present a1 the OOUs and the extent that these 
items are found :u the surfue<:. 
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6.4.1..1 Short-Term Effecth·~nm 

Safety concerns during the tmplememation period wO\Ild pnmanly be associated v.~th the potential 
for exposure of OE ~pe<:ial!.sts during surface clearante. The USACE safety procedures manual. 
Safcrv Co11ceprs and Baste Con.riderarrom'[or UXO Opernrlons (USACI!, 1992ul. would be: 

followed. whlch would sig.nificamly llmh the actual risk to the workers. There would be limited 
risk to the affected commun11y rcsulfing from implemenung the proposed action. There should be 
no tdverse environmental impaciS resulung from implementinG this allcmauve. 

6.4.1.5 Compllnncg with ARr\R~ 

No chemical-specific ARARs arc asSOCiated vmlt OE The aclioo-speciOc ARARs potcnlilllly 
applicable to this alternative include cxcavuion. pro1eetlon or "ndangered species, and worker 
safety. The location·SJX.-cilic ARARs potentially applicable to this allcmalive would be complied 
with during she nctivhie5. 

6.4.2 lmplementa.bility 

6.4.2.1 Technical Feaslbllitv 

This alternative would be technically feasible for all OOUs. Efforts associated with implementing 
this alternative would vary based on the topography. terrain. and veget21ion In each OOU. EOD· 
qu~llficd personnel must ~used during implementation o( all facets of the sumce removal 
allematlve. Public education (see IMtitutlonaJ Conuols) should also be conducted as an integtlll 
part of the surface removal nhemative. 

6.4.2.1 A!lministl"lltfve Fe:uibDiiV 

Surface clearanee activiucs would~ admlni~trarively feMible 01 most OOUs. However. actlvlues 
assO<:latcd with this alternative would require coordin01ion with USAESCH, USPWS, and 
PRDNR. The only additional permits or waivers anticipated are related to endangered species and 
pOssibly wetlands on the Northwest Peninsula. Depending on the extent of the impacts to rhe 
CCOI)'Stem, this could create an implemenlllbtlit)' problem. Further studies related to th« slle· 
speclnc ARARs would be required to fully address the administrative fe;utbility. There should ~ 
no need for easements. right-of-way agreements. or zoning variances at nny of the OOUs. Right· 
or entry agreements with soveral private landowners at Cerro Balcon will bo roquircd, which may 
cuuse delays in implemenung this alternative. 
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6.4.Z.3 Availability or Service and Materials 

The special equipment, skills, personnel, and technology associated with this alternative include 
geophysicallnvestigatlon. land clearing. and EOO training. The proper safety precautions must be 
Implemented to prevent umraloed pcrsoMcl from handling OE items. 

6.4 .. 2.4 Local Government Arn:l!!a!!cc 

Local govenuncm permits or approvals may be required with !.his alternative at OOV-3 provided 
!.hat there is no objection by the landowners. Loc:.~l government acceptance of vegeation clearing 
is anticipated. VSFWS and PRONR officials would be i.nvolved at other OOUs cue by cue to 
approve vegetation clearance nnd the detonation of UXOs, especially where cnd:mgered species or 
arcbaeologically slgnlfiC3.11t items may be encoumered. 

6.4.2.5 Commun!rv Acctpl!Uice 

Unless excessive vegeuulon clearance (to t.he extent dw the overall refuge environment is 
impacted) or the amount of lime a sile is closed to the public during clearance is excessive. ic is 
cxpecced that the iocal community would generally accept this alternative. Implementing this 
alternative will resulc in only short-lived disrupcion to public access. 

6.4.3 Cost 

The estimated cost to perform surface cl~ at me former CUlebra Island Naval Facility 
depends on topography. vegetative cover. and site ac:c:ess. The items included In this cost estimate 
(Appendix t.) are site preparation and c;ie:uing. surveying and QC. visual Inspection or clear~ 
areas, limited geophysical iuvescigation. removal and disposal of OE, mobili.zat.lon/demobiliucion. 
and sign po.uing. Sign& would be posted co advise the public char t~ere is • pocencial for 
encountering OE in the area panicularly if they engage in any inln!Sive activity, 

6.4.3.1 The implemcoralion cost of this alcemacivc is based on the csdmat~ density of surface 
UXO within each OOU. This density is b3.sed on the best information available from !lie EE/Ci\ 

s.unpling and effon. The cstimat~ COSIS are based on ESE's experience in compl.eting similar 
projectS, discussions with EOD-trained persoMcl, and general knowledge of the sico. The 
vegeration, topogrophy, and site access ore •~pecu:d tO vary significantly within the OOUs. Unit 
coscs are assumed 10 be che average coscs across che cncire OOU. 

6.4.3.2 The educacionlinformacion program Is applicable co all OOUs whltln che ronner Culebra 
151and Naval Facility. This Education/Information Progr:un is considered pan of the costs for 
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implementing Alternative 3 ami must b~ added to the cosu developed for Implementing this 
alternative for each OOU. 

6.5 Alternative 4: Clearance for Use 

Titis altem~clve involves all :u:uviues necessary 10 fully locate. excavlte. and remove OE 10 a 

depth conducive wi~t the expected land usc, public access, and overall health and safety of the 
affected community. Acclvhies c<>uld potentially include vegetation clearance as required tO 
geoph)•sically investigate the shes, completion of geophysical investigation($), excavmion of 

anomalies. and destruction of OE. Technologies lltat could be used for thtS alternative include 
=gnctlc seophysic:ll investig111ive methods and handlin&ld~posal oi OE (Including detoruuion of 
lJXOs). This alternative includes surface clear.u1cc over the entire site ond excavation and 

clearance In areas of known activities. 

6.5.0.1 Department of Defense Explosives Safety Doard (DDESB) guidelines lin rL-ccntly 
approved ch;anges co U.S. Depa"menc of Oef~nse (000) 60SS.9-sTD) Stolt that the depth 10 

which UXO should be removed depcllCU on the prOJ""ed end we of the land and the extent of 
human exposure. Tbe remov:tl depth may be determined by using site-specific infonna1ion. 
including the nature of the site, the cypcs or ordnance: expected, and the depths at which such 
ordnance would most likely be round. Estimates of ordnance burial depths may also be 
determined by published techniclll data, historical records, and by data collected during she 

investigations. 

6.5.0.2 For planning puqlOSes. the ODESB suggesiS thnt arelS subject to limited public access 

should be cleared 10 a depth of I (i , Areas subject to public access (for activities including 
agricul1ure, surface recreation, vehicle parking. or surface supply storage) should be clcarcd 10 a 

deprlt of 4 fl. Due 10 the shallow depth to rock in the flonner Culebrn Island Naval Facility. it is 
suspected that excavation would oot exceed a 3-ft depth. In an uea were unurually chick soil Is 
~untered, where unrestricted public access IS expected. and/or where construcnon acth•ity IS 

planned. clearancc: 10 a depth of up co 10 fi may be reqtmed. In areas where lllrure usc and public 
access Is undefined. surface cleal'1nce is appropriluc. In the consrrue~ion arc.u. clearance should 
be performed to a depth 4 ft deeper than the planned excavation . Tho actual clearance depth can 
be n'IO<litled during the removal nction based on actual depths that ordnance is consistently found. 
This modification require.< approval from DDESB. 

6.5.0.3 As with Alternative 3. the ~rron <1$$0CI3ted w11h Implementing chis altem:ulve at an OOU 
would v3ry from one OOU to another and the level of ctTo" required for ri1k reduction would 
depend on the topography. vegerntlon. and :umm land use. The publk education portion or 

yAitcrnnrive 2 should be Included with lmplcmentQtlllfl or tlus alternative. 
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6.5.0.4 All of the technologies identified In Section S. l and many of the alternative components 
discwsed in Section 6.1 are applicable to this alternauve. 

6.5.1 EfTecdveness 

6.5.1.1 Qv.,nll Prn!Wfon of Public Healrh and the t:nyjronm~nl 

In mosc OOUs. implementing this altcn\lllive would significaruly reduce the potential for direct 
contaa with OE. This alternative would provide a more effective overall protection of public 
health and the environment than either Alternative I or Alternative 2. 

6.5.1.2 Long=lrnn E!Itdivmw pnd Permnnence 

Implementing this alternative would significantly reduce the potenti:tl for exposure to OE 

contnmlnatioo. Since most of the OE at lhe site is located either on lhe surface or at relatively 
shallow depths. Implementing !his alternative would effecrive.ly and permanently reduce the risk to 
the public of exposure to OE. This alternative would 1101 require annual operation and 
IIWntenance (O&M) 10 be permanent and would need 10 be oddteSsed further only if addicional 
intt'll$ive activities are 10 be initiated below the depth cleared • 

6.5.1.3 Redustjon or MTY 

Clearance for use would significantly reduce !he MTV of !he potrnti.al OE cootamin.lnts in !he 
areas where cle.'ll'ance is performed (i.e. building construction, trails, and other recreational 
facilities). This alternative does not Include clearance of areas where usage is expected . 

6.5.1.4 Shorr-Tmn Effectivmsss 

The poteruial for exposure of OE ro workers during clearance and risk reduction activities could 
be significant. The USA.CE saftry procedures manual . Sa/try Ccnceprs and Basic Corulduations 
for UXO Operatioru, would be followed. There would bo minimal antlcip3ted risk to !he affCCied 
community resulting from lmplemcntit~~the proposed aclion. However. if OE is discovered and 
detonalion is the preferred disposal alternative. tlltn the ;rea could be affected by noise and 
ground shock. There should be no adverse environmant31 impacts resulting from implementing 
!his alternative at any of the OOUs . 
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6.5.1.5 Compllnnec with 1\RARs 

No chemical·specl!ic ARARs are associared whh OE. The ncrion-spcdfic 1\RARs poremially 
applieable 10 rhls alrcrna!lve would include cxclvarion and worl(er safery. Th~ loearion~peclflc 

ARA.Rs potenrially applicable ro rhis ahemauve would be complied wilh during she ~ctivhies. 

6.5.2 lmplemenrabllhy 

6.5.2.1 TecllniC:l! &.u!bility 

The rechnology o.ssoclarcd whh implemenring rhis ahcmarivc is reliable. readily accessible, and 

easily implementablc for OE discovered ar rhe she. EOD·qualified personnel musr be used during 
rhe implcmcnrarion of oll facers of rhis alrcrnarivc. 

6.5.2 .2 Admlnlstflltlvc fsasibilitv 

This alrem:uive would be administruively fe3Sible at :all OOUs. Activities a$$odated with this 
alternarive would require coordination with USAESCH. the USFWS. PRDNR. and local 
community leade~. The only additional p<:rmirs or woivcrs anricipated are related to endangered 
species and possibly wetlands on rhe Nonhwest Peninsula . Depending on the cxtcm or the impacts 
to rhe ccosysrem, !his could create an implementabillty problem. There should be no need for 

easements, righr-of-way agreemenrs. or zoning vari~nces &l any of the OOUs. Right-of emry 
agreements with several private landowners at Cerro Balcon will be required, which may cause 
delays in implementing this allem:nive. 

6.5.2.3 A vnllnb!llty or Seaice rutd Materf!l!s 

The special equlpmenr. skill. personnel, and technology associared wilh this allcmnrive would 
include geophysiclll inve$1igarion. site clearing, and OE rraining. Proper safety precautions mu.sr 
be implememed ro prevem unrrained personnel from handling lhese rruuerials. 

6.5.2.4 lMtll Govtmmrnt Acseptance 

Local govcrnmem permits or appro,'&ls will he requarcd with !his alternative >lt OOU-3 local 
government ac:<:cptaf\CC of vegetation clearing is anrld pared at OOU·3 provided !hal there is no 
obj~rion by th" landowner~ . USFWS and PRONR ofncials would ha~c to be involved case by 
case to approve vegerarion clearance and rhe detonarlon of UXO. especially where cnLiangered 
species or archaeologlcall)' significant irems may bo cncoum~red. 

6-16 



• 6.5.2.5 Comroupi!y Mce!llance 
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Unlcn cxc=ive vegetation clt3tance is required (IO me extem chat me overull refuge 
environment is impacted). it is expec1ed t.hat me IOC31 community would accept mis allematlve. 
Implementing this nltema.tive will result in only shon-llved disruption to public access. 

6.5.3 Ca5r 

The cost eslir:nau:s (Appendix L) include site preparation and clearing, surveying and quality 
cont1o!. geophysical investigation, excavation of anom:rlies , removal and disposal of OE. 

mobilization/demoblllz.ation, and sign posting. 

6.5.3.1 The estimated density of OEs that would be discovered and would require disposal/ 

detonation is based on the besl inform:uion available from the EEICA sampling and TCRA dfons 
by MTA in May 1995. 

6.5.3.2 The esllnwcd CO$ts to completo tho tasks indicated are based on ESE's experience in 

compledng similar projects. discussions with EOD-tnincd pcrsonDel, and knowledge of the $Ire. 
Due to the large acreage 3$SOCiated witlr this si~e, the vegetation. topography, and site access 
would vary within the OOUs. Most unit costs arc assumed to be me average costs across the 
emlre OOU. 

6.5.3.3 To account for the variation in the level of effon required 10 clear area within a 

panicular OOU. two clearance modes are assumed. For areas where liule or no public access is 
antlclpa1ed, unit costS for detection, removal. and disposal similar to those used for surface 
clearance are used. In these areas. it is amicipated that the investigation depth will resullln 

recovery of only a fraction of the OXO expected for the area.. For areas when: heavy public 
access is anticipated, the costs for detection. removal, and diaposal reflect a more intense effon. 

which will result in the removal of all UXO expected for me area. In acruaJ field implementation 
of this alternative. the level of effon is expected to be between these two clearance modes. 

6.5.3.4 The eduatlontinformation prosram is applit3ble to all OOUs within the former Culebra 
lslaod Naval Facility. The educationtinfonnation program is considered pan or the c<ISIS for 

Implementing Ahem:uive 4 and must be added 1o the costs presented. 

6.6 AJterJUitive 5: Complete Clearance 

This alcernative involves all activities necessary to fully loc41e. exc.1vate. and remove all 
anomalies detected. Activhies could potentially include vegetation cleaunce as required to 
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compl<tely geophystcully mvo:sttgate the $lies. completlon of the geophystcal in••cstlgation(S). 
~~cavation of all anont3lics ami dostruction or all OE discovered. Technologies th3t could oo used 
for this alternative Include magnetic geophysical Investigative rnerhods and handling and disposal 
of OE (including detonation of UXOs). 

6.6.0.1 DOESB guidelines (in reremly aPilrovcd changes to DOD 6055 .9-STD) state that the 
depth to which UXO should be removed depends on the projected end use or the land and the 
extent of 1\UilWl e~posure. The removal depth may be deteonincd by using site-speeific 
lnfonnarion. induding the tl3ture or the site. the types of ordnance expected, and the depths at 
which such ordnance would most likely be found . Estimates of ordnance burlml deplhs can be 
derermined by published technic"l data, historical records, and by data colltctcll during site 
Investigations. 

6.6.0.2 The DDESB suggests areas where unres11ictcd public access is expected and/or where 
construction activity!!; planned should be cleared to rock (an approximate depth of 3 ft). 

6.6.0.3 As with Allerlllltive <1, the effort associated with implcmenration or this illtcmativc would 
vary from one OOU to another and the level of d(ort required for risk rcduetion would depend 
on the ropogrophy, vegetation, and current land u1c. The public eduC<~rion portion of Alternative 2 

should be included with implemeninrion of thil alternative. 

6.6.0.4 All of the technologies identified in Section 5. 1 and many of the alternative components 
diScussed in Section 6. 1 are applicable to thi1 alternative. 

6.6.1 Effec:tivwess 

6.6.1.1 Ovunll Protection of Public Reglth nod the f.nvironment 

Implementing this alternative would substantlnlly reduce the potential for direct comact with OE. 
This alternative would provide the greatest overall protection of public health mnd the 
envirorunenl. 

6.6.1.2 Lorn:-l)rm E!Imjvoness and Penn;mcnce 

lmplemcnring chis ahern~tivc would drasrically r<duce !he poreotial for exposure to OE 
contamination. This alternarive would not require aMual O&M 10 maintain permanence and 
would not need to be add?esscd further regardless ol the level of public access or anticiparcd 
intrusive activity undertaken at any of the OOUs. 
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6.6.1.3 Reduedog oC MTV 

Complete clearance would substantially reduce thu MTV or the potential contaminants located on 

the land surface and in the subsurface. To lhe extenc that OE is detectable, it will be pennancmly 

removed. 

6.6.1.4 Sbon-Ifnn Ertm-ivenep 

The poten.tial for exposure or OE to workers during clearance and risk reduction activities could 

be significant. The USACE safety procedures JtWtual. Safety Ccncepts and Basic Considerations 
for UXO Opuations, would be followed. There would be minimal anticipated risk to the affected 
community resulting ftom implementing the proposed action. However, if OE is discovered and 
detonation is the preferred disposal alte1'113tlve, then the area could be a.ffected by noise. There 
should be no adverse enviroruncntal impacts resulting ftom the implementing this alternative. 

6.6.1.5 Como!ianct: !!ilb ARABs 

No che(Djcal·Specitle ARA.Rs are assoeiated with Oil. The a.ction-specific ARARs potentially 
applicable to this nlternative would include excavation and worker safety. The lOClltion·specific 

ARARs potemiolly Applieoble to this alternative would be complied with durins she activit it:$. 

6.6.2 lmplemtnuablllty 

6.6.2.1 Tcd!n!C!I! feasibility 

The technology associated with implementing this altemulve is reliable, readily accessible, and 

easily implementable for OE discovered at the site. EOD-qualified personnel mU$t be used durins 
the implementotlon of ull facets of this altenurlvc. Public education (lnstirutlonol Controls) should 
also be conducted as an Integral pan of the risk reduction activity. 

6.6.2.2 AclminlsJmdn Fwibi!ity 

Th.is alternative would be adminiStratively feasible :u all OOUs. Activities usoeiued with this 

alternative would require coordination with USAESCH. USFWS. DNER. and local community 
leaders. The only additional permitS or waivers anticipated are related tO endangered species and 
possibly wetlands on the Northwest Peninsula. Depending on the extent of the impQcts to the 

ecosystem. this could create an impleme01ablllty problem. There should be no need for 
easements. right·Of·way a!lrcemems. or zoning variances at any of the OOUs. Rlght·of entry 
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agreements wfth the several pnvote l311downers at Corro Balcon will be required. which may 
cause delays in implementing this nhemativc. 

6.6.2.3 A vg!!ghmty nr Srnirn and Materials 

The spcci3.1 equipment. skill. persoMel, and t?chnology :I.Ssociated withthas allerruuivc would 
include geophysical investigation, site clearing. and OE training. Proper safety precautions must 
be Implemented to prevent untrained personnel from handling these rruucrials. 

6.6.2.4 l.ocal Government ,\eceplonce 

Local government pennits or approvals will be required with this aftemouve 2t OOU-3. Local 
government occcptance of veg(tation clearing is ontlcfpated ot OOU-3 provided there is no 
objection by the landowners. USFWS and PRDNR offlci.Us would have to be Involved case by 
cue to approve vegetation clearunce and the dctonltion of UXO. especially where endangered 
species or archacologically $lgniticant items may be encountered. 

6.5.2.5 Communitv Accemance 

Unless excessive vegetation clearance is required (to the extent that the overall refuge 
environment fs lmpa.eted), it is expected that the IOCDI community would accept this alternative. 
Implementing this alternative will result in only short-lived disruption to public ae<:ess. 

6 .6.3 Cost 

The cost estimates (Appendix L) include site preparation and clearing. surveying and quality 
control. geophysical investigation. excavation of anomalies. removal and disposal of OE. 
mobllfzation/demobilization, and sign posting. 

6.6.3.1 The esum.atcd density of OE that would be dtscovered and would require disposal/ 
d~tonation Is based on the best information available from the EE/CA s~pllng and TCRA efforts 

by MTA In May 1995. 

6.6.3.2 The estimated COSLS tO complete the tasks mdicatcd arc based Upon ESI'!"s experience in 
completing dtnilar projects. discu.s~lons with EOD·trllined persoMcJ, and knowledge of the site . 
Due to the large acreage 11$Sociatcd wnh this site. the vegetation. topogtllphy. and site access 
would VAry within the OOUs. Unit costS arc ;usumed to be the average <OSt$ .u::rou the <tUire 

oou. 
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6.6.3.4 The educarionlinfonnation prognun is applicable ro 311 OOUs wirhin rile rormer Culebra 
Island Naval Pncitity. The educ~rioniinfonnntlon program is considered pan of the cosrs for 
implememing Alternative 4 and must be added 10 the costs presented . 
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7.0 Comparative Analysis of Risk-Reduction Alternatives 

Sc:etion 6.0 presented and evallwcd five alternatives. Thi.s section presems a comparative analysis 

or these alternatives for OOU-1 through OOU-5. 

7.1 OOU-1 - Flamenco Beach 

The Flwenco Beach area is pan of Flamenco Peninsula and o<:alpies approxbnatoly 300 acres. It 
is on the northwest end or Culebra Island and is currently administered by PRDNR. Flamtn<:o 

.Beach was primarily used as a Naval Gunfire Range including aerial bombing and srrafing ranges. 
It is currently used as a public beach and camping area. 

7.1.0.1 Flamenco Beach includes the ridge area, beach. and campgrounds. The ridge area. which 
occupies approximately 90 percent of the OOU, is heavily vegetated. and tourists generally stay 

off this area. The beach and campgrounds. which occupy the remaining 10 percent of the OOU. 
ore sparsely vegetated. and arc the most often visited by the tourists. 

7 .t.O.Z Approximately SO.OOO people visit Flamenco Beach. every year to panicipate in outdoor 
activities including eamping, hiking, bird watching, and woter sport$. Due to thick veget#lion • 
hiking is generally limited to the roadways located in various pans of the park. Furure 
construction is planned for villas on approltimately 10 scrcs of land behind the be4ch parking orca 
and hiking uails arc planned throughout the OOU. 

7.1.0.2. During the EEICA investigation. five UXO hems were detected, Including two 5-lncb 
illumiruuion candles, one S-inch barrage rocket, one 37mrn projectile, and one 38mrn HE. ORS 

was also detected from heavy projectiles. 

7.1.1 EITtctivencsa 

7.J.l.t Qvenall Protection of Public lieallh and the Environment 

Alternative 1, No FUI1her Action. provides no additional risk reduction. The potcruial 
com411linants remain In place and there is no risk reduction of ordtlilllCc exposure. 

1.1.1.1.1 Altem•tive '!. Institutional Controls. would minimize the likelihood that members of 
the public would handle oe th3t they might observe within this OOU during outdoor reere3tional 
activities. Education could be accomplished by holding public meetings and prcseming prlnrcd 
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material to vishotl. and members or th~ public. This education proc~ss would be most effectively 
implemented for the entire site rather than by OOUs. 

7.1.1.1.2 Fl311ttnco Beach ls administered by PRDNR and is regular patrolled. A security fence 

e.(istS at the entrance to the OOU and b used to close the beach area. Ereeling security fence 
around the entire OOU could further reduce the exposure potenti3l by restrietinc access. Sign 
posting at specific ;ueas would reinforce warnings about risk of exposure to OE. The fence should 
be constructed to allow access tO the current beach and camping areas and the proposed villas. but 
limit access to all other areas. This alternative would inhibit plans to open hiking trails into the 

ridge area west of Flamenco Beach. 

7.1.1.1.3 The protection level provided by Altent3tive 21s expected to be limited but higher than 
Alternative l because of the effects or education progroms. sign posting. and fence consuuction. 
As with Alternative t. thJs lllternotive leaves contamin~nts In place and provld~s little increased 
protection to the public and the environment. 

7.1.1.1.4 Alternative 3. Surface Cle3ra~. would provtde protection to the public who are not 

eog~ed in intrusive a.ctivitics. Implementing this alternative would remove surfic.ial OE 
contaminants, but would leave the potential for public and environmental exposure to buried OE. 
lt is assumed that PRDNR would regulate the intrusive activities at OOU·l. thus reducing the ris!( 

of e~posure to buried OE. This alternative would provide significant protection to the public and 
environment. 

7.1.1.1.5 Altemative4. Cl~ for use. would reduce the elsie ofdirti:t contact with OE in 
areas requiring eleanonce due to • spetific activity. The trails. construction area$. IUid campground 
expansion areas (approximately 25 percent of the entire are~) which are expected to have high 

usage and public access would be clenred to the appropriate depth for the expected usage. The 

ridge area (approximately 75 percent or the total area) which are expected to have low usage and 
public access will undergo a limited viSual inspection. limited g<!Ophysical investigation. and UXO 
disposal. The rlsk of OE exposure would remain in areas where complete clearing operations 
were not performed. 1n most or the low access area. public access is expected to be limited by 

dense vegetation. Implementing this alternative would provide protection or the public and the 

envirotunent in areas of greatest exposure. 

7.1.1.1.6 Alternative 5, Complete Cle3rance, would provide only a minimal increase in public 
protection over Alternatives 3 ~nd 4 but would provide the nuximum possible protection to the 

public :mel the enviOOIIIJ'.eJU. 
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• 7.1.1.2 !.ong·Irnn Effec:tjvenrn and Permanence 

7.1.1.2.1 Altern.uive I, No Funber Action. imple~ntS no ;action at the she. Therefore, this 
altem3tive would have no impact on long·terrn effectiveness and permanence. 

7.1.1.2.2 A fence is curremly in place only at lhe cntn.nce to the beach. With the const1\1Ction of 

security fencte completely around the OOU, along with sign posring :u s~ected locations and an 
educational program, Alternative 2 (lnstirutional Control$) would provide limited effeclivencss in 
the protection or the public. The fence would requite pctlodic repairs due to damage by visitorl 

and from corrosion due to the humidity and salt mist in the air. If properly maintained, the fence 
would provide a relatively permanent deterrent to visitors wishing to eJlter the western Flamenco 
Peninsula. 

7.1.1.2.3 There are plans to construct villas on approximately 10 acres of land located behind the 
beach parking area. With Alternative 2, 3UCh furure con.uruetion activities would not be permitted 
nt this OOU. 

7.1.1.2.4 The public information ponlon of Alternative 2 would be effective if it is maimalned 
through periodic evaluntion and reinforcement. However, significant lillbility and risk would 

• persist becau.se the potential contamlna.nts would not be destroyed and would remain in place. 

• 

7.1.1.2.5 Alternative 3. Surface Cl~. would be an effective means of reducing exposure to 
members of the public Who are 1101 engaged in inuusivc activities. However, erosion ;ulhe beach 

could unearth OE from the subsurface ~ the possibility of exposure to the public would 

increase. In OOU·l. this alternative would provide a relatively permanent solution to protect the 
public: engaged in nonlntruslve oclivitics, but would luve no ~munem effect on burled ordnance. 

lt would provide no protection for activities such as building eonstruclion. 

7.1.1.2.6 Alternative 4, Clearance for use. would provide an effective and pcnnanent me411S of 
reducing exposure in areas that will likely be used by the public for both intrusive and 

nonintrusive activities. Sorru: risk or oe exposure would remain in areas where complete clearing 
operations have 001 been perfonned, but this risk would be sigoili~Uy reduced. In most or lhe 

low a«ess area. ri!k is funhcr reduced bccall5e public access is limited by dense vegetation. 

7.1.1.2.7 Alternative~. Complete Clearance, would provide little Increased risk reduction over 

Alternative 4. Implementing Ibis alternative. however, would be both effective and permanent . 
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7.1.1.3 R¢ uction or MTY 

The MTV of the potcmial OE contamination would rcm:lin unchanged wilh implementation oi 

AlternatiVe$ I or 2 . 

7.1.1.3.1 Alternative 3. Surface Clca11111ce. would p:uli~lly reduce the volume of contaminants 

within the OOU. UXO discovered on the surface would be removed or de.moyed under this 
alternative. However. any subsurface UXO would remain: therefore, the MTV of the buried 
contaminants would remain unchanged. Since the percent~ge of surf3cc UXO within OOU-1 Is 
expected to be 32 pcrcem. a significw reduction in the volume of UXO is anticipated with 

implemenrauon of Alternative 3. 

7.1.1.3.2 Alternative 4, Clearance for U$e, would signif'ieatuly reduce the volume or the 

potential contaminants in areas where extensive clearing operations are umlcrtakcn. In other areas 
were less extensive clearance is undertaken. there would be less reduction in the MTV. 

7.1.1.3.3 Alternative 5, Complete Clearance. would provide 3 nw:imum volume redoclion of~ 
potential contaminants. 

7.1.1.4 Short·Tenn EfTect Dudng Implementation 

For Alternative 1. no action would be implemented. No risks are 35socioted with the safety of 
wodcers during ~ implcmc:ntatlon period. 

7.1.1.4.1 For Alternative 2. Institutional Controls, minimal safety concerns would be associated 
with the potential for exposure of workers to UXO while posting signs and installing a security 
fence. No risk would be expected for the affected community and no adverse environmental 

impacts should result from this alternative. 

7.1.1.4.2 For Alternative l. Surfllce Clearance, sofery concerns would be primarily associated 
with the potential for e"posure by UXO specialists during surface clearance. The degree of 

exposure risk would vary depending on the clearing ond inspection activities of different areas 
within the OOU. In OOU·I. the potential would exist for exposure to workers to OE: however. 
little risk would be expected to the offected community. However. the community could be 

affected by noise or restricted access to the beach during lmplemcntarion. 

7.1.1.4.3 Alternauve 4, Cleorance for Use. would have a high potemiol for ordnance "-WOSUtc 
during UXO clearance and removAl aetlvuics. HowovQr. this exposure would be limited ro 

PJFIJI)SJCUI.E8RN6ECA· 7 .4Jt 1111196 7-4 



• workers who have been trained in handling and disposing of OE. There is a potential for the 
eommunlty to be affected (by noise or restrictc:d access} during the implementation of this 

alcermcive. 

• 

• 

7.1.1.4.4 Allenwive S, Complete Clearance, would have me greatest pocential Cor exposure 
during UXO clearance and removal activities. However, mis e.xposure would be lim iced to 

worker$ who have been trained in handling and disposing of OE. The potential for the community 

to be affected {by noise or restricted access} would be greatest wim this alternative. 

Alrermtives 3, 4, aod S will require me \'egrution c!Cir.UICc. This would be a cemporaJY impaer 
as the vegetation would grow back ;after the operations. Care would have to be taken to ensure no 
endangered pl&llt or animal species arc affected. 

7.1.1.5 ComoUause with ARABs 

For all altcrmtives, no chemieal·spccifie ARARs ue usoeialed will! OE. The action-specific 
ARARs potcrulally applicable to Alconwives 2. 3. 4 , and 5 include excavalion, proteelion of 

endangered sl)«ies and worker safety (Table 3-2). The location-sl)«iflc ARARs potcruially 
applicable to OOU-1 would be complied with during implemeniation of any alternative . 

7.1.2 lmpltmcnlabi.Uty 

7.1.2.1 Tcd!plcal Fe.astb!Uty 

Altenutivc I Involves no action ac me site. 

7.1.2.1.1 Alrernarive 2. Jnsdrutlonal Controls, would be tectulically feasible and implementablc. 

The education ond public informat.ion portion of this oltema!ive would be easily imptememable. 
Sign pos1ing ;u specific areas or the OOU and fencing would also be technically feasible. 

7.1.2.l.Z Alternative 3, Surface Cle.:tr:IIIU, would be technically feasible. However. (;teatone<: of 

heavy brush and the effect of metallic minerals In the roc~ on the magnetometers would make 
implemenling this alternative technically difficuh. EOD·ttained personnel would be required 

during implemcnwion of all facetS of the surface removal alternative. 

7.1..2.1..3 l'lllernative 4, Clearance for Use, would be technically feasible but the clean.nce of 

heavy brush :tnd me interference of ht:tvy minerals In the rocks on the magnetometer will make 
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implememing thiS aJtetnJIUVe difficult. EOD·train«< personnel tllll$t ~used durmg 
implementation of all !he facets of the clearance for use alternative. 

7.1.2.1.4 AlternativeS. Complerc Clearance . would require clearance of sll OE items presenr 
over the entire OOU. Although this alternative would~ technically feasible. the prob~bility of 
deteerion and removal of all OE items ( 100 pcrcenr cle:u311CC) would be limited due to thick 

vegewion. Cleat:~Me of huvy brush and the effect of met.tllic minerals in rocks on the 
1113gnetometer would also make implementing this al!omative diff101lt. Pans of OOU-1 are easily 

~ccessible by vehicle, but moSt of this OOU would require rroversing through thick veaetation. 
EOD·trained persoMel must ~ us«! during implementation of aU !he facetS of the clearance for 
u.se alternative. 

7 .1. 2.2 Adminlsrrotiyc Ftaslbilitv 

Alternative I is adminlsrralively feasible. 

1.1.2.2.1 For Altern:uive 2, Institutional Controls, fcnc:illl!. public educ01ion and sign posting 

would not be administratively feasible at the entire OOU. The fencing of the camparound a.nd 
beach would not ~ approved. 

7.1.2.2.2 Alternative 3, Surface Clearance, would be administratively feasible ot OOU· I. A 
biologist would be requlr«< to check for endangered plants and animals. Since $Orne vegetation 
clearance would be required in some a!Cii.S. coordination with PRDNR would be required during 
implementation. 

7.1.2.2.3 AlterMrlve 4, Clemnce for U5e. would be adminlmativel)' feasible at OOU-1. A 
biologi$t would be required to check for endangered piOUlts and 3Jlimals. Since extensive 
vegetalion clearance would be required in many Grcas. close coordination with PRDNR would be 
required during lmplcmcnratlon. 

7.1.2.2.4 Allernarivc S , Complete Clearance, would be ndmlnlsmuively feasible Ot OOU-1. 
However, more administrative reStrictions would be expect«! on excavation in areas of the OOU 
than Alremarlve 4. A biologist would be required ro cheek for endangered planl! and 3nimals over 
the entire OOU. Since extensive vege~ation clearance would be requir«< in most ueas. close 
coordination with PRONR would be requir«< during implemcnution. 
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• 7.1.2.3 AvGilabilitv of Service< ttnd Mnteriols 

Alternative I requires no services or m:neriols. 

1.1.2.3.1 The services ond rruueri3ls required to implement Altemarive 2 (lnstirutionml Controls) 
are available but are costly as transport to Clllebra Island may be expensive. During installation of 

fencing and sign posts. EOO-trained persoMtl would be required to cleor the site where sign and 

fence poses are Installed and along the fencing route. 

7.1.2.3.2 For Alternatives 3. 4. IUid 5. special equipment, skills, persoMel. and technology for 

geophysic.ll investigation would be required. Significant logistics problems In de4ling with 

topography and vegetation will occur for these alternatives. 

7.1.2.3.3 For all alternatives. special skllls. cquipmem, and personnel would be needed if buried 
ordnance Is discovered and must be de~omted or disposed of. The proper safCI)' precautions 

would require implementation to prevent untrained persoMel from handling these materials. 

7 .1.2.4 Local Government Acsoep!ance 

• The neod for local govenunent or I'RDNR acceptance is not anticipated for Alternative I. 

• 

7.1.2.4.1 For Alternative 2, the need for local government approval is not anticipated. The need 

for PRDNR acceptanCe is anticipated and their approval is cxpected except for the fencing ponion 

of this alternative. 

7 ,J .2.4.l for Ahcrmtive 3. the need for PRDNR approval would be required due 10 the need 
for some vegeation cleannce. A bioloaic:al survey may be required prior to vegetation dwance. 
Approval for cle4ting limited portions of the area is cxpec<ed. 

7.1.2.4.3 For Alternative 4, approval by PRDNR is anticipated, panicularly in aTcas they wish 
to open for specific recreational uses (I.e .. villa construction. hiking trails). A biological survey 
may be required prior 10 vegetaJion clearance. Approv:U for areas where endangered plant and 
:llllmal species exist may include restrictiOn.(, 

7.1.2.4.4 Approval by PRDNR is anrldpated for Alternative .5. A biologlc.ll survey may be 

required prior 10 vegetation clearance. Approval for cl=ing limited ponions of the area is 
expected . 
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1.1.2.5 Communilv Acceptance 

TI1e community may express concerns regarding Alten13tive I. due to rhc aecessibilily of OOU-1 
to the public and rhe evidence of UXO com:~mination. 

1.1.2.5. 1 It is expecred that tho lucal community. to a large extent. would not accept 

Alternative 2 for OOU·I since It would severely re$trict public access to this popular area. 

7.1.2.5.2 Alrematives 3. 4, and S would be received with some resistance by rhc lmmediare 
communiry, since it will temporarily rcsrria community aetlvhics (e.g., camping, hiking. bird 
warehing, and warer sporrs) and would require exccuive vegeration clearance tn OOU-1 during 
lmplememarion. 

7.1.3 Cost 

Ahcnwive I Incurs no cost and Is therefore the least expensive of the five alternatives. 
Allcmatives 2, 3. 4. ond S each Incur increasing costs, begiMlng wirh Altcrruuive 2. 

7.1.3.1 The tOtal estinured C0$1 10 implement the edualiOn/lnformarion portion of 
Allematives 2. 3, 4. or S is S2S,OOO 10 SSO.OOO. l11is encompuses OOU-1 through OOU·S and 
ca.nnor effectively be divided among the individual OOUs. To maintain the program, an esrimared 
52.500 ro SS.OOO per y~r is required. 

7.1.3.2 The total estimared cosiS to implement Allcm:uives 2. 3, 4-, and 5 ue S331 ,000, 
$921,000. Sl.S40.000. and S2,490,000. respectively. and in addition. rhe Educarion/lnformation 
Program cosr. For Alremative 4 the cost e.~ r lmates arc calculated boued on !he assumption thai 
2S perceru of rhe unir will undergo a complete clea111nce. The n:rnaining 75 percent of the unit 
will receive limited clearance. This clearance will consist of a Hmired geophysical investigation. 
visual inspection. and rhe removal or surface and ncar surface OE. All Msumprions used In rho 
rost c:stimarcs are Stated In Appendix 1.-. 

7.2 OOU-2- Northwest Peninsula 

Nonhwcsr Peninsul~ l$ rhe nonhwesrern portion of rhe Flamenco PeniNula and ~~ on the 
northwest end or Culcbro Island. The Northwest Pcnin.~ula wu primarily used as a NaViil Ounfire 
Range and also for aerial bombing and str:lfing nmges 
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• 7.2.0.1 OOU-2 is defined u the Nonhwest Peninsula (Sectors A and B), e..tcluding the area 
occupied by OOU·l Flamenco Beach. h is comprised of 588 acres and is subdivided inro two 

sectors by usage and administration. Sector A comprises 438 acr~ and is administered by the 

PRDNR. It is mostly wooded. densely vegetated terrain with ac=sibility via one small road or 

trail. Sector B consistS of ISO acres and is actministued by the USFWS. It consists of ~tly ~II 
grass and thorny brush with public aoces.~ inhibited by a 6-fi chain-link renee. 

• 

• 

7.2.0.2 During the EEICA investigation. 25 subsurface UXO items and IS surface UXO items 
were detected at OOU-2. Several ORS Items were also detected. 

7 .2.1 .EIJ'eetlveaess 

7.2. l. l Overnll Prorestion of Public Hra!lh !Y!d the Environment 

Alternative I , No Fu.nher Action, provides no additional risk reduction. The potential 

contaminants would remain in place and there would be no risk reduction of ordnance exposure. 

1.2.1.1.1 Alternative 2. Institutional Conrrols. would minimize the likc.lihood tllat members of 
the public would handle UXO !hat they might ob$erve within tltis OOU. Edueuion could be 

accornplished by holding public meetings and presenting primed material to visitors. and members 
of the public. This education process would be most effectively implemented for the entire site, 
rather than by OOUs. 

7.2.1.1.2 Ponions of Sector A are frequently used by touristS u hiking and bird watching areas. 

Many tourists stay on the roads due to the dense vegewion which is difficult to trav~rse. Only a 
few tourl$ts lUke into the woocl$. Local residents and tourists also climb the rocks along the coast 

to fish and hike. The only fence that restrlclS iiCceSS to Sector A is located at the entrance to 
Flamenco 8~eh (to the south). When the beoeh is open. there is no restriction or access to 

Sector A. Sign posting and fencing across 1113in access points along the southern bound~ry of this 
OOU (from Flamenco B=b tO across the ridge). Additional fence will be ins181led across small 

bcachs located on the east side of Nonhwcst Peninsula. 

7.2.1. 1.3 Scetor 8 of the Nonhwcst Peninsula Is rcstriCied co public for reereatioaal activities 
without a permit from the USFWS. A fence Wii.S constructed on the south side of this sector by 

the USFWS to resurlct :r.cCCS$ into Ibis Retor. Sign posting and fcllCing around che entire OOU 
would funher restrict public access to the OOU, 
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7.2.1.1.4 The prot~ction level provided by Alrenuri•·e 2 is hmired but is higher rhan 

Alternative I because of the d(ect5 of education prOgrams. sign posting. and fence construction. 
1\S with Ahcmarlvc I, this alrcrnorlvc leaves cont3min:uus in plnce :lnd provides little incrCMed 
prorecrion ro the public and the cuvirOIUllenc. 

7.2.1.1.5 Altemauve 3. Surface Clearance. would provide pemunent protection to the public 
who are nor eng3ged in intrusive activities. Implementing this alleroative would remove surllcial 

OE contaminants. but would leave a potential risk of public and environmental exposure ro buried 
OE. This altemarive would provide significant prmcction to the public iUid environment. 

7.2.1.1.6 Sector B is fenced and public access is restricted. Ahemarive 3. Surface Cleara11cc, 
would provide a limited incre11.~e In risk reduction than Alternative 2. Since rhe sector is 
administered by the USFWS, it is anticipated that USFWS will be able tO adequately control 
potential int.ru.Sivc activities. Implementing this altemarive would not include removing burled 

contaminants. which would leave a potentiol risk of public nnd environmen!lll exposure tO burled 
OE. This alremutlvc would provide $ignilicam protection of the public and the environment. 

7 .2.1.1. 7 Alternative 4, Cleamnce for Use. would reduce the risk of direct conrar:t with UXO in 
Qteal requiring cle:mmce due to n specific activity. This allemative would slightly reduce the risk 
or potential for contact in orcas nor cleared. For cost estimation purposes, ESE anticipate.~ 
10 perc:em or the land (high usage) will require clearing for trails and for constructing a nrc 
bre:lk. The orher 90 percent of the land (mmlmal usage) will undergo a limited visual inspection, 

llmircd geophysical invesrigation. IUld UXO dispo~l. This 3llernative will provide prOteCtion or 
public health In areas or greatest exposure. 

7.2.1.1.8 Alternative 5. Complete Clearance, would provide only a minimal reduction of risk 

over Alternative 3 iUid Allemative 4 but would provide the maximum possible protet~ion to the 
public and the environment. 

7 .2.1.2 J.ong-T•nn Effect!vcne:;s and Pmnapcnce 

7.2.1.2.1 Ahcmative 1. No Funher Action, implements no aalon at the site. Therefore. this 

alternative would have no lmp~ct on long-rerm effecrlvencss and permanence. 

1.2.1.2.2 With sign posting, educational protr&ms, iUid incr~ed 3ccess remiction (fencins>. 
Ah.:rn:uive 2 would be effective in reducing the risk to public:. The fence may require pcnodie 
repair due to damage by visitors and rhe corrosaon due tO humidity and salt mis1 in rhe nlr. I r 
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properly maintained. the fence would provide a relatively permanent deterrent to visitors wishing 
to enter the Northwest Peninsula. 

7.2.1.2.3 The public informatron ponion of Ahemative 2 would be effective if it Is maintained 
through periodic evaluation and reinforcement. However. significant liability and risk would 
persist because the potential contllminants would not be destroyed and would remain in place. 

7 .2.1.2.4 Witb Alternat.ive 2, future construction activities would not be perrnhted within this 
OOU since no OE items are rtmoved. There have been discussions regardina constructing hiking 
uails and a firebreak at Ibis OOU. While this alternative would reduce the risk or OE exposure in 
proposed hiking areas. consrrw:rion of lhese would require elear.ux:e of buried OE nor included in 

this alterMrive. 

7.2.1.2.5 Alternative 3, Surface Clc:~nnce. would be an effective melhod of reducing eKposure 
to members of the public who are nor enaaged in intrusive activities. However, lhc possibilitY of 
exposure during intrusive activities would remain. Implementing Ibis alternative would not include 
removal of burled contamiJWUS, which would le.>ve a potential risk to tlte public and lbe 

envirorunent . 

7.2.1.2.6 This alternative would not include clearance to the depth. which would be required for 
co.nstructing the proposed fire break. 

7.2.L2.7 Alternative 4. Clearance for Use, would provide an effective and pennaneru means of 
cle.lrlng areas likely to be used by !he public. The risk of OE c~posute wilt be slightly reduced in 

areas where complete clearing oper~tlons have not been perfonned. In most or the low access 
areas, public access would be limited by dense vegetation. 

7 .. 2. l .l.8 Ahernative S, Complete Clearance, would provide liule incr11~ed risk reduction over 
Alt.emalives 3 and 4. Implememin& this allemative. however, would be effective and pertmild~L 

7.:Z. l .3 Redu¢on or MTY 

The MTV of the potential OE contamination would remain unchanged with implementation of 

Alternatives I or 2. 

7.Z.l.3.J Ahemative 3. Surface Clearance. would panblly reduce the volume of contamiiWII$ 
within the OOU. OE discovered on the surface would be removed or desuoyed under this 
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altem3tive. How<ver, my sulnurfaee OE woold remain: lhuefore. llte MTV oft~ buried 
comaminams would remain unchanged. 

7.2.1.3.2 During the EE/CA field invescigotlon. apcproximatcly half the UXO hems were detected 
at the surface in Seetor A. No UXO item wu detected at the surface in S~tor B. Alternative 3 

would be expec1cd to provide Significant volume reduction of OE contaminauon in Sector A 2nd 
little reduction In Sector B. 

7.2.1.3.3 Alternative 4, Clearance for Use. would significantly reduce the volume of the 

potemial eontillllin:uus since a signific:mt fraction of the subsurface OE as well as the surface OE 
would be removed. 

7.2.1.3.4 Alternative 5. Complete Clearance, would provide 3 maximum volume reduction of the 
potential contaminant$, 

7.2.1.4 Short-Te!ID Effects During Implementation 

For Alternative I. no action would be implememed. No risks are mociated with the safety of 
workers during the implementation pccrlod. 

7.2.1.4. 1 For Alternative 2, lnstlrutional Controls. minimal safety concerns would be a.sscx:iated 
with the potencial for exposure of workers to OE while inst211ing the security fence and while 
posting signs. No risk would be expected for the affected community and no adverse 
environmental impact$ ore expec1ed from this alternative. 

7.2.1.4.2 For Alternative 3. Surface Clcatance. safety concerns would be primarily associated 

with the potential for exposure by workers removing the thick vegmtion and by UXO spcedallsl$ 
during surf~ce clearance. Tbe degree of exposure risk would vary depending on the clearing 
activides of different are;u within the OOU. In OOU·l. the J>Olcntial exists for exposure of 
workers to OE. However. the community could be affected by noise or restricted access to the 
OOU during lmplcnl<!ntation. 

7.1.1.4.3 Alternative 4, Clearunce for Use. lw higher potential for exposure during OB 
cluronce and removal:tctivmes. However, this exposure would be limJted to workers who have 
been trained in handling and disposing of OE. The potencial for the conununity to be affected (by 

noise or restriCted access) would be greatest with this altem:ulve. 
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• 7.2.1.4.4 AlternativeS, Complete Clearance. bas the greatest potenti31 for exposure durin& OE 

c:learana: and removal aaivities. However. this exposure woold be limited to worktrs who have 
been trained in handling 3nd disposing of OE. The potential for the community to be affected (by 

noise or resuicted access) would be greate$1 with thi$ alternative. 

• 

• 

Alternatives 3. 4, and S will require the vegetation cle3f31lce. This will be a temporary impact as 

the vegetation would grow back after the opemioll$. Care must be taken to ell$ure no endangered 
species will be affected. 

7.2.1.5 Comp!huxe wjtb ARABs 

For all alternatives. no chemi~l-speeific ARARs are associated with OE. The action-specific 
ARARs potentially applicable to Alternatives 2. :l. 4, and S include c.tcavarion 3nd wo.rlter ufery 

(Table 3-2). No endaoaered plants or animals are anticipated in See~or A. However. several 
endaogered nesting birds frequent the tip of the northwest peninsula in Sector B. The loealion· 

specific ARAR.s potenlially applicable to Sector B (endangered birds) could limit excavation 
activities in some areas of Sector B. 

7.2.2 ImplementabOiry 

7.2.2.1 Thc:lmic:al FwlbiUty 

Alternative I involves no removal action at the site. 

7.2.2.1.1 Alternative 2, Jnstirutional Cont.rols, would be technit:ally feasible and lmplementable. 
The education and public information portlon of this altemative would be easily implementable. 

Sign posting and fencing at specific areas of lhe OOU should also be lcehnically feasible. 

7.2.2.1.2 Alccmative 3. Surface Clearance. would be technically feasible. However, clearance of 

he~vy brush and lhe cffcer of mel4llic minerals in the roelts on the magnetometers will malte 
implementing this alternative technically difficult . EOD·trained personnel must be used during 
implementation of all the fa«tS of the surf~ee removal alternative. 

7.2.2.1.3 Alternative 4, Clearance for we. would be technically feasible but clearance of he4vy 
brush snd the effect of metallic miner2ls In the rocks on the m:~gnetomerers will lll3ke 
Implementing this alternative technically difficult. EOO.trained ~rsonnel must be used during 

implcmentaclon of all fncetS of the clearance for use :tlternativc, 
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7.2.2 .1.4 AlternativeS. Complete Clearance. would require clearance of all OE items present 
over the entire OOU. Although ttthnicolly fc.'lSible. the probability of deteeuon and removal of all 
OE uems ( 100 percent clearanc.e) would~ limited due to thick vegetation. Clea1"311ce of heavy 
bnuh and the effect of mctallie minerals In the rocks on the magnerometers will also m3ke 
implementing this nltemarive difficult. EOO-rrained persoMel must be used during 
implementaiion of ail the facers of the cl~uance for use alternative . 

7.2.2.2 ;\dministrntjve f tn.qhilitv 

Allernarive I would be adminisrr:uively feasible. 

7.2.2.2.1 For Alternative 2, lnstiturional Controls. public education. sign posting. and fencins 
would be :adminisrnu,•ely feasible at che emlre OOU. 

7.2.2.2.2 Ahemacives 3. 4, and 5 would be administratively feasible. A biologist would be 
required to check for endangered plant and animal species. Close coordination with PRDN R nnd 
USFWS would be required during implementation of this alternative due to the amount or 
vegetation clearing and possible existence of endangered plant and animal species. 

7.2.2.3 Availability of Services and Materials 

Allemativc l require no services or materials. 

7.2.2.3.1 The services and materials required to implement Alterna.tive 2 :ace readily available 

but are costly as transpon to Culebra Island may be expensive. During installation or ren~ing and 
sign posts. EOD-trained personnel would be required to clear the site where sign and fence posrs 

are installed and along the fencins route. 

7.2.2.3.2 For Alternatives 3. 4, and S. speci21 equipment, skilled personnel, ancltccbnology for 

geophysical investigation would be required . 

7.2.2.3.3 For all alternatives. special skllls, equipment, :u1d perSoMel would be required if 
buried ordnance is discovered and mwt be detonated or diSposed or. The propcl' safery 
preauuons would require implementation to prevent uutnal~ perwnnel from handling thCK 

matc.rttLis. 
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• 7.2.2.4 L09lJ Govemmcm ActtP'!nc:e 

• 

• 

The need for local government acceptance is not amlcipated for Allecnative 1. 

7.2.2.4.1 For Alternative 2. the need for local government approval is not anticipated. The need 
for USFWS and PRDNR acceptance Is antlclpllled and their approval Is expected. 

7.2.2.4.2 PRDNR and USFWS acceptance of Alternatives 3 and 5 will be required prior to 
implementation. ESE anticipates that peonisslon to clear vegccarion and surface ordnance in the 

Northwest Peninsula will be given only for ponions of the area . A biological survey to Investigate 
the existence of endangered plant and animal species would be required prior to the investigation. 

7.2.2.4.3 For Alternative 4, Clearance for use. PRDNR and USFWS plan to build biking trails 

ro make this OOU more accessible to the vbitors and a fire bn::~k to prOtect the Sooty Tern 

nesting area. Therefore, PRDNR and USFWS accqnance of Alternative 4 In selected areas of the 
OOU is antieipllled. 

7 .2.2.5 Cormnun!ty Acq:n<WJre 

The community will probably not express concerns regarding Ahemative I . due to very limited 
accessibility of OOU-2 10 the public. However. tbc community concerns over evidence of OE 

conramiiUition may increase :lfter construction of the hiking tnils. 

7 .2.2.5.1 It is expected that the community would >ccept Alternative 2, excluding fenciDB. for 

Sector A and B. However, llle community would probably object to the construerion of a 
pelime!er fence around the OOU. The local communlly wishes to open 11p the entire Northwest 
Peninsula ro Hiking Trails. This alternative would norllllow hllclng in the area. 

7.2.2.5.2 Alternatives 3. 4, and S would receive some resisrance by the immedhue communlly. 

since it will temporarily restrict access to the area durllli the clearance operation and cre~te sbon
term inconvenience (noise and Umited access for biking and bird watchiDB) in selected areas. 

Alternatives 3, 4. and 5 are expected to be received favorably in the long term by the community 

as thi& alternative will permit opening hiking trails 10 the public . 

Plr.tJD.U:IJI..Ii.AR.A/RECA-1. '$/11/ 11/'96 7-15 



7.2.3 Cosc 

Alccrnaclve I incurs no cosc and would be chercrore che 1=1 expensive of 1he nve ahernaclves. 
Alcemarivcs 2. 3. 4, a.'ld S each incur increasing CO$~. beginning wilh Alternative 2. 

7.2.3. 1 The total escimated eos1to Implement <he educationllnfonnation ponion of 

Ahenucives 2. 3. -1. or 5 is S25.000 10 S50.000. This ern:ompuses OOU-1 through OOU-5 and 
canno1 effcc1ively be dividod among 1hc Individual OOUs. To moinlaln 1he program. an es1ima1ed 
$2,500 10 S5.000 per ye3r Is expec1ed to be required. 

7.2.3.2 The cotaJ estimated costs co implement Altenuclves 2. 3. 4. and 5 arc Sll2.000. 
SI.IJO.OOO. 52.940.000. and $7,000.000, respectively. and in addition. <he 

Edueationllnfonnatlon Program cost. For Ahemative 4 the cost estimates are C3lculated based on 
<he assumption that 10 percent of the unit will undergo a complete clearance. The remaining 90 
percent of the unit will receive limited eleM311ce. This clea~nGe will consist of a limited 
geophysical investigation. visual Inspection. and the removal or surface Md near surface OE. All 
assumptions made to determine quanthies are stated in Appendix L. 

7.3 OOU-3 - Cerro Balcon 

Cerro Balcon Is located approximat<ly 2.5 mlles from the fomter Lower C3111p on Culebra Island. 
The entire range fan. including impact area, is approxornately 80 acres. The impact area i$ 

approximately 30 acres and Is loc~ted at che base of Cerro Balcon. The site wa.<; used as a mortar 
range during tlle 1930s. 

7 .3.0.1 The site is priv2tely ~dministered 4lld is curr~nlly used for caule and goat gra.7.1ng. It is 
covered wltll tall gr:uses and brush with scauered uccs. Occasional activities at thu OOU may 

Include hiking nnd horse-buck riding. 

7.3 .0.2 During the EE/CA investigation. OOU·3 was only partially investigated due co one land 
owner noc approvilli the righc-of~ncry and the largest ponion of the mortar impact area was not 
Investigated. No UXO items were detected at <he OOU. The ORS collected included 60mm 

mortar fragmems and other unidenci£iable fragmen1s. 

Although UXO items were not derecred during the EEICA field invcsliption. a civilian cas~alty 
occurred In 1935 when a boy wu playing with UXO hem.\ frorn chis monar range. 
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7.3.1.1 Ovgrall Protection of Public Health and tile Environmeot 

Alternati•c I. No Funher Action, provides no additional risk reduction. The potential 
ccncamlnams remain in place: and there would be no risk reduction of ordnance exposure. 

7.3.1.1.1 Alternative 2. lnstirutional Controls, would minimize the likelihood that private owners 
and vl&irors would handle OE that might be encountered within this OOU. 

7.3.1.1.2 £ducation could be lii:COmplisbed by holdln& public meetings and pre5cming printed 
material to visitors and property owners. The education proce$S would be effcc:tivcly implemented 
for the entire s.itc rather than individual OOUs. Sign posting at specific areas would reinforce 
warnings about risk of exposure to OE. Acceos restrictions (fencing) would not be fe:uible as lbe 
propeny is privately owned. 

7.3.1.1.3 The protection level provided by Alternative 2 would be limited but higher than 
Alternative I beuwe of the effectS of education programs and sigo posting. As with 
Alternative I, this a.ltemative leave$ COntaminantS in place: and provides tittle increased protection 

• to the public and the enviroMJem. 

• 

7.3.1.1.4 Alternative 3, Surface Clearance. would red11ce !he risk of UXO exposure to the land 
owners, visitors. and animals. This alternative would provide significant risk reduction to those 
wbo are not engaged in irurusive activities. The possibility of exposure during intruSive activities 
would reiTlllin throughout the entire OOU. 

7.3.1.1.5 Alternative 4, Clear.ut<>e Cor use, would redllte the risk and potential for direct cotii3CI 
with OS over Alternative 3 In llre:tS n:quirina clear.mcc: due to a specinc activity. This alternative 
would slightly reduce the risk or potential for conuct in areas not cleared. For lbe purpose of cost 
eStimation, ESE anticipates 2S pcrcem of the land (high usage) will require clearing for possible 
farming and constroction. The remaining 7S percent of the land {minimal usage) will undergo 
visual Inspection, limited geophysical investigation and OE ditposal . This alternative will provide 
protection of public health in areas of greatest exposure. 

7.3.1.1.6 At this time, there are no plans to build in the impact a=. but building constroction 
may be planned for the south and cast sides of Cerro Balcon. Although the likelihood of OE in 
these ace:~S is low. a few ordnance items may have been erroneously fired over the hill . it may be 

prodent to clear nny OE prior to any construction activities in the Ctrro Baicon vicinity. Plans for 
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construction have not b«n made available to ESE and tbereJon: will nor be included in cbe cost 
for this Allemative 4 . 

7.3.1.1.7 Allcmative S, Complete Clearance. would provide only a mlnill131 increase in risk 
reduction over Allematlves 3 and 4. 

7.3.1.2 Long-Tenn Erte<:tivem:ss pnd l'l:nnnncnce 

7.3.1.2.1 Allcmarivc 1, No Funher Aerion. implementS no acuon at the site. Therefore, rhis 

altemarivc would have no impact on IOI1JI·Ierm cffecrivenfiS and permanence. 

7.3.1.2.2 Whh lhe sign posling and educariorual prog= componentS of Allernalive 2. 
lnsti!Utional Controls. risk of UXO CJ(po$urc to lhe land owners and visitors would be reduced 

7.3.1.2.2.1 Access rcslrictions (fctl(:lng) would not be feasible as the propcny is privately 
administered . This alternative would be errecrlve if the integrity of rhe lnslirution:tl controls is 

maintained through periodic evaluation. Liability and ri•k would pcrsiSI because ll!e porcntiaJ 
conwninancs would nor be destroyed and would remain In place. 

7.3.1.2.4 Ahermtive 3. Surface Cloarance, would be :1 reliable means of reducing exposure to 
land owners and visitors who arc not engaged in lnrrusive actlvlcies. However, the possibility or 
Cl(PQ$Ure during intrusive acllvhits would renuln. !Jnplementin& this alternative woold not ensure 

removal of all potencial contaminants , which would leave a potential risk to the public and the 
enviroMJent. 

7.3.1.2.5 Alternative 4, Clurance for use. would signilicantly reduce the potcJlliol for cx.posure 

to OE. Implementing this alternative would be effective and permaneru In !he ar~ cleared. In 
areas not cleared. ll!e poremial exposure to OE would not be reduced. Future construction 
activilles would be possible at ll!ls OOU provided the she is clared for UXO prior to 
construction. 

7.3.1.2.6 Alternative 5. Complete Clearance, would provide linlc increased risk reduction over 
Alternative 4. provided intrUSive activities are prollibiled Ill areas not cleared by Ahernatlve 4. 

7.3.1.2.6.1 With Alternative 5. future construction activities would be possible anywhere within 
the OOU. 
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• 7.3.1.3 Re(!ugion ofMTV 

• 

• 

The MTV of the porential OE conr3Jllfn~tion would mn2in unch~ged with implemenwion or 
Altemarives I or 2. 

7.3.1.3.1 Ahcmarive 3, Surface Cle.'lrance. would panlally addiess the lhrea13 associated wilh 

exposure ro possible OE conwnina1ion. OE discovered on lhc surface would be removed or 
dcsuoyed under lhi$ alternative. However, any subsurface OE would remain; 11\ercfore, me MTV 
or lhc buried contaminantS would remain unc~ged. Only a small reduction in lhe volume of OE 
is anlicipated wilh implemem:uion or Ahema1ive 3. 

7.3.1.3.2 Ahemativc 4, Clearance for Use, would signlfrcandy reduce lhe volume: of lhc 
potential conramlnants In cdtiC3.1 usc arco..s (i.e. construcrion shes, plowed fields). 

7.3.1.3.3 Alternative 5. Complete Clearance, would provide a maximum volume reduction of !be 
potential conwninana. 

7.3.1.4 Short-Tum Effects During Implementation 

For Ahemative I, no action would be implemented. No risks are associated wilh the ufety of 
workers during tlJe lmplemtnwion period. 

7.3.1 .4.1 Por Alrernadve 2. lrurintlion&l Controls, minimal safety concerns would be associated 
with the potcntllll for ellposure of workers to OE while posting signs 2lld imullling fence posu. 

No risk is CJtpeeted for the affected propcny owners and no adverse envi.ronmemal impaCtS are 
expecled from ~ alternarive. 

7 .3.1.4.1 For Altcmlluve 3. Surface Clearance. s.tfery c:onccms would be primarily associated 

with 1he potential for exposure of UXO specialists during surface clearance. The degree of 
exposure risk would wry depending on the clearing and inspeclion actlvuies of different areas 

within the OOU. In OOU-3. the potential exiSt$ for worker exposure 10 OE: however. llule ri,sk is 
expected to the affected propcny owners. However. lhe propeny owners could be affee1cd by 

noise or restricled access to the OOU during implementation. 

7.3.1.4.3 Alternative 4, Clearum;e for Usc, bas higher potential for exposure or workers durin& 
OE cleuance and removal activities. However. this exposure would be limilcd 10 workers who 
have been uaincd in !undli11!1 and disposing of OE. The potential for the propcny owner$ 10 be 

affected (by noise or restricted access) would be greatest wi1h lhis ahemntive . 
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7.3.1.4.-1 Altetn.Uivc S. Complete Clca!'llllCe. has llle greatest potcmlal for t.•posure during 0£ 
cle~rance and removal nctivuies. However. this exposure would be limited to workers who have 

been 1r0in«i in handling ami disposin,g of OE. The po!ential tor lhe property owners to be 
affected (by noise or resmcted accm) would be gre>te.!t wilh this altcrnauve. 

7.3.1.5 Compliance with ARARs 

For all ~termdves. no chemic:.1l-specilic ARAIU are :associated with 06. The action-specific 

ARARs potentially applicable to Ahernatives 2. 3, 4, and S include exc.1vation and worker saJety 
(Table 3-2). The location-specine ARARs potentially applicable to OOU-J (endaogered plants and 

animals) could limit excavation activities in ponions or the OOU. 

7.3.1 lmplemenmbUJty 

7.3.2.1 ieehnim! Feasibility 

Alternative I Involves no removal action at tbe !ite-

7 .3.2. I .1 Altenu.rive 2. lnsrirutlorol Controls. would be technically feuiblc and implemcntablc. 
The education and public information ponion of this alternative would be easily implement>.blc. 
Sign posting at specific areas of lhe OOU would also be technically feasible. Fencing would not 
be feastble as this OOU is private!)• owned. 

7.3.2.1.1 Ahernarive 3, Surfaee Clearance. would be technically feasible. However. clearance or 
heavy brush and the effect of metallic minerals In the rocks on !he magnetometers will make 

implementing !his alternarive technically difficuh. EOD-trained ~rsonnel must be used during 
implementation of all the facets of the surface removal altemarlve. 

7.3.2.1.3 Alternative -4 . Clear\\IICC for use. would be technically feasible. but clearance of he:~vy 
brush and the effect or metallic minemls in lhc rocks on the mngnetomctcr. will make 
implementing this :Utern:slive technic:dly difftcuiL EOD·trained ~rsonneJ must be used during 
implementation of all facets of the cleuance for use a!terrotive. Public education (sec lnstirutional 
Controls) should be conducted as an Integral part of this alternative. 

7.3.2.1.4 AlternativeS, Complel.e Cleanmce, would require clearance nf all OE i tem.~ present Dt 
the entire OOU. :\hhough technically feasible. the probability or detection and removal of all OE 
Items ( 100 percent cle.-Jrnnce) would be limited due ro thick bnJSh and thick t:tll grass . Clearance 
of heavy brush and tho effect oi metallic minerals in the rocks on the magnetometer. will also 
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make implementing !his •lrerrwive difficult. EOD-trained personnel must be usod during 
Implementation of all facers of llle clearance for use ahemarive. Public: education (see lnsrirution~l 
Controls) should be conducted as an intcgllll pan of this ahemarive. 

7 .3.2.2 Admjnismuive Fea.~lbillry 

Al!emative I would be adminislratlvely feasible. 

7.3.2.2.1 For Alternative 2. IMtirurional Controls. education of the property owners and sign 
posting would be adminiStratively feasible at the entire OOU. Fencing would not be feasible as 
this OOU is privately owned. 

7.3.2.2.l Ahemative 3, Surface Clearance, may not be admlnistralively feasible in portions of 
the OOU as it may be difficult to obtain righ!$-of-entry perrnics from the property owners. Also. 
c:onsidcrablc vegctntion clearance would be required In portions of the OOU. which may not be 
acuptable ro !he property owners. The presence of end~ered species would increase the 
dif!icull)' involved with implementing this alternative administratively. 

7.3.2.2.3 Ahernative 4, Clearance for Usc, may not be admini.stratively feasible In portions of 
the OOU, as it maY be difficuh to obtain rights-of-entry permit$ from the property owners. Also. 

considerable vegetalion clcannce would be required in portions or the OOU, which may not be 

acceptable to the property owners. The presence or endangered species would increase the 
difficull)' involved with implementing thi.s alternalivc administratively. 

7.3.2.2.4 AlternAtlve 5. Complete Clearance, would be e.<pected to be difficult to Implement in 
some areas of the OOU as it may be difficult to obtain rigbts-of~nuy permrn from the propeny 
owners. Also. this alternative would require considerable vegetation clearance In portions of the 
oou. whlcl! may not be ac:ccptable to !be property owners. The presence of end1ngered species 
would increase the difficull)' Involved with Implementing this alternative administratively. 

7 .3.2.3 Availability ot Str!ices And Materials 

Alternative I requlre3 no s~rvices or materials. 

7.3.2.3.1 The services Md materials required to implement Alrernacive 2 would be readily 

available. However. during installation of signs and fencing. £00-uained personnel would be 

required to clear the area . 
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7.3.2.3.2 For Alternatives 3. 4 OUld S. sp«itl cqu.ipmem, skillro personnel. and technology for 
geophysical investigation would be required. 

7.3.2.3.3 For all alternatives, special skills, equipment. and personnel would be required if 
buried ordnance is discovered and must be detonatro or disposed of. The proper safety 
precautions would requrre implementation to prevent untrained personnel from handlingchese 
ll131erlals. 

7.3.2.4 .Local Government A!;ccptnncc 

The need for local government acceptance is nor anriclpaced for 1\lterMtive 1. 

7.3.2.4.1 For Alternative 2. no local go,·ernmem permits or approvols ore ;mticipace<l. 

7.3.2.4.2 For Altenutive 3. tocBI government approVlls are anticipatro . 

7.3.2.4.3 For Alternative 4, local government approvols ue amlcipated , 

7.3.2.4.4 For Alternative 5, local government approvals ore anricip:ued. 

7 .3.2.5 Comm11nitv Accep!!l!!te 

OOU·3 is privately owned and the community would have no Involvement in rhe approval or 
disapproval of the a.ltcma1ivc. The property owners may express concerns rcg.arding 
Alremative I. due to the evidence of 01! contamination. 

7.3.2.S. l !t is expected that 1t would be impos31ble to obtain 1he propeny owners approval to 
implemem either sign posting or fencing componenL~ of Alternative 2. 

7.3.2..5.2 Alternatives 3. 4. and 5 will be well received by son1c property owners, since it will 
remove any OE conlllminalion present on 1heir properties. However. it is anticipated th~t some 
propeny owners may cieny 1he rlghrs.or-~nrry 10 implement the alcernative. 

7.3.3 Cosr 

Ahemative I Incurs no eost and would be therefore I he least expensove of the five altemanves. 
Alternatives 2. J. 4, nnd 5 each Incur Increasing cosrs. begiMing wirh Ahemlitive 2. 
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• 7.J.J.l The lOili estimated cost to implement the educalionlinfonnalion portion of 

• 

• 

Alternatives 2. 3. 4, or 5 is S2S.OOO to SSO.OOO. This encompasses OOU· I through OOU·S and 

caMot effectively be dividl!d among the individual OOUs. To maintain the program, an C.ltlmatcd 
S2,SOO to SS,OOO per year is e~pected to be required. Ahemalive 4 cost estimates are calculated 

b:ued on the usumpti.on that 2S fl"lttnt of the unit will undergo a complete clearance. Tlu: 

remaining 75 percent of the unit wiU receive limited clearance. This clearance will consist of a 
limited ge<:>physieal investigation. visual inspcclion. and the removal of surface and ne3r surface 

OE. All assumptions related to these cost estimations are provided in Appeotdi~ K. 

7.3.3.2 The cow estimated C0$1 to implement Altcmacives 2. 3. 4, and S is Sl2.000. $200.000, 

5298,000, S398,000, respectively. in addition to the Educ:uionllnformation Program cost. 

7.4 OOU-4 - Isla Culebrita 

Isla Culebrita comprises appro~imately 366 acres and is approximately 1 mile east of Culebru 
Island. The strafing range of the OOU comprises approximately 82 acres. Isla Culebrita. has sandy 
beaches. a roclcy shoreline, modcn!te co Steep hills. and light to dense vegecatlon. 

7.4.0 .1 Isla Culcbrica is administered by USFWS. Approximately 20,800 people visit the island 
each year to panicipate in hiking and water activities. There arc currently pluns to conven the 

lighthouse located on the islmd into a bed md breakfast ettablishmenL 

7.4.0.2 During che EEICA investigation, 16 UXO items were excavated and 23 UXO items were 
collected from the land surfnce (all 20mm H£1), Several ORS including 3 monar fragment were 

also d&eaed. 

7.4 .1 Effecthtness 

7.4.1.1 Ovwll Protection of Public Health and the Egylronment 

Alternative 1. No Funher Action. provide$ no additional risk reduction. The potential 
contaminants remain in place and there would be no risk reduction of ordnance exposure. 

7.4.1.1.1 Alternative 2. Institutional Controls. would minimize the likelihood that the public 
would handle OE th~t they mi&ht observe within this OOU during hiking and water activities. 
EdUC3tion could be accomplished by holding public meetings and presenting printed material to 
visitors and other members of the public. This education process would be most efl'ectlvely 

Implemented for the entire sue rather than by individu31 OOUs . 
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7.4.1.1.2 Isla Culebrha Is >dminhtered by the USFWS and :oeccss restrictions (e.g,. rc,gul3r 
patrolling) Me 3.l re3dy in place for this OOU. Sign posting and fencing at spedfic areas would 

funber reinforce warnings about risk of exposure to OE. 

7.~.1.1.3 The protection level provided by Alternative 2 1$ limited but is higher than 
Alternative I because of lhe effects or education programs, sign posting. and fenc¢ con~truccion. 

As with Alternative I, this allem:nive leaves contaminantS in place and provides little increased 

protection to the public and lhe envirorunem. 

7.4.1.1.4 Alternative 3. Surfac.e Clearance, would provide an increased risk reduction to public 

wbo arc not engaged in intrusive activnics. The possibility of exposure during intrusive activilics 
would remain al the enure OOU. Since lhc OOU is admini$1ercd by the USFWS, it i$ anticipated 

!hat the potential intrusive activities could be e;ully controlled. Implementing this alternative 
would not ensure removal of all contamlnan!S. which would leave a potential risk to the public 
and lhe en vi ronmem. 

7.4 .1.1.5 Alternative 4, Clearance (or Use, would slightly reduce the rlsk and pnrential for direct 
contac.t with OE ov~r Alternative 3. f'Or the purpose of cost estimation, ESE anticipates 

25 percent of the IMd (high usage) will requue clearing for traib. The remaining 75 percent 
(minimal usage) wilt undergo visual inspcttion, geophysical investigation. and limited excavation 
to 6-ineh depth. This ahemative will provide protection of public health In areas or greatest 

expo$urc. 

7.4.1.1.6 Alternative 5, Complete Clearance, would provide only a minimal increos( in risk 

reduction to lhe public over Alternatives 3 and 4. 

7.4.1.2 Loog-Tenn Effcctivenes.• ODd Ptnngnence 

7.1.1.2.1 Alternative 1. No Funher Action, implements no action at the site. Therefore. this 

alternative would have no impact on long-term effectiveness and permanence. 

7.4.1.2.1 With the sign posting. fencing, and educlllional program components of Alternlllive 2 
(lnstimtional Conuol3), risk to the public visiting the island would he Rduced. Future 
constmction activities would be possible with the implementation of Alternative 2 provtded the 

site is cleared for UXO prior to construction, 
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7.4.1.2.3 Al!ema~ive 2 would be effective if the Integrity of the instinrtloMI eonrrols Is 
maintained through periodic evaluation. However. liabiliry and risk would persist because the 

potemial comaminants would nor be destroyed and would rem•in in place. 

7.4.1.2.4 Alrernative 3. Surface Cle•rance. would be a reliable means of reducing e~posure to 
members o( the public who are not cng3ged in intrusive 3Ctivhies. However, the pos_~ibility of 

exposure during intrusive ae~ivities would remain. lmplememin8 Ibis alrcmarive would not ensure 
removal of all potential cont.aminanrs. which would leave • potcmial risk to the public and the 

environment. 

7.4.1.2.5 Altcrtl3tive 4, Clearance for Use. would slgruflcantly reduce the potential for exposure 
to OE. Implementing this alternative would be effective and permanent. unless intrusive activities 
arc initillled below the depth cleared. 

7.1.1.2.6 AlternativeS, Complete Cl~ would provide llnle increased risk reduction over 
Alternative 4, provided intrusive activities are prohibited at areas not cleared with Allenmrive 4. 

Since the OOU is administertd by USFWS. it Is anlic:il"'l«< tNI the porenrial intrusive activities 

could be easily c:ontrollcd . 

7.4.1.3 Btducdon of MTY 

The MTV of the potential OE comanunation would remain unchonged with implementation of 

Alternatives I or 2. 

7.4.1.3.1 Alternative 3, Surface Clearance. would panially address the threats iiSSOCiatcd with 

exposure to possible OE c:omamination. OE discovered on the $urface would be removed or 
deslroycd with Ibis alternotivc. However, any £ubsurfaec OE would remain: therefore, the MTV 
of the buried c:onwninants would re01Jlin unchanged. Only a smoll reduction in the vo1Wl1t of OE 

is anticipated with implementation of Alternative 3. 

7.4.1.3.2 Alternative 4, Clearance (or Use, would sligbdy reduce the volume of potential 

c:onwnlnants. 

7.4.1.3.3 AlternativeS. Complete Clearance. would provide a maximum volume reduction of 
potential contamiJlllllts. The muimum volume reduction will be only slightly greater than that of 

Alternative 3 . 
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7.4.1.4 Short•Tenn Effect< During lmplementntion 

For Ahernative I , no action would be implemented. No risk$ are :mociated with worker safety 

during the implementation period . 

7.1.1.4.1 For Ahernativc 2. Institutional Controls. minimal safety concerns would be associated 

with the potential for worker exposure to OE while posting signs and installing fences. No risk 

would be expected for the affected community and no adverse environmental impacts are expected 

from this alternative. 

7.4.1.4.3 For Alternative 3. Surface Clearance, safety concerns would be primarily associated 

with the potential for exposure to UXO specialists during surface clearance. The degree of 

exposure risk would vary depending on the clearing and inspection activities of different areas 

within the OOU. In OOU-4. the potential exists for worker exposure to OE; however, little risk 

would be expected for the affected community. However, the community could be affected by 

remicted access to the OOU during implementation . Noise effects associated with disposing of 

O.E items is expected to be minimal since the cay is located far from inhabited areas . 

7.4.1 .4.4 Alternative 4, Clearance for Use. has ltigher potential fof exposure during OE 

clearance and removal activities. However. this exposure would be limited to workers who have 

been trained in handling and disposing of OE. The potential for the community to be affected (by 

restricted access) would be greatest with this alternative . Noise effects associated with the disposal 

of OE items is expected to be minimal since the cay is located far from inhabited areas. 

7.4.1.4.5 Alternative 5, Complete Clearance, has the greatest potential for worker exposure 

during OE clearance and removal activities. However, this exposure would be limited to workers 

who have been trained in handling and disposing of OE. The potential for the community to be 

affected (by restricted access) would be greatest with this alternative. Noise effects associated with 
the disposal of OE items is expected to be minimal since the cay is located far from inhabited 

areas. 

7.4.1.4.6 Various types of sea runles nest in the beach area during different rimes of the year. 

During nesting season. the beaches of concern are off limits to visitors. Some endangered birds 

use brush on sa.ndy beaches for nesting areas. The USFWS must be notified prior 10 activities in 

and around the beaches . The activities associated with implementing Alternatives 2, 3. 4, or 5 

should be coordinated with the USFWS and should not be performed during tunle nesting season. 
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• 7.4.1.4.7 Several times a year. rough seas make access to the cay difficult. Winter swells can 

reach 5 to more than 10 ft. The activities associated with implementing Alternatives 2. 3. 4, or 5 
should be carefully coordinated to avoid bad weather. 

• 

• 

7.4.1.5 Compliance wjth ARABs 

For all alternatives. no chemical-specific ARARs are associated with OE. The action-specific 

ARARs potentially applicable to Alternatives 2, 3. 4, and 5 include excavation and worker safety 

(Table 3-2). The location-specific ARARs potentially applicable to OOU-4 (endangered animals) 

could limit excavation activities to specific areas of the OOU. 

7.4.2 Jmplementability 

7.4.2.1 Tedmlcal Fea.,ibilitv 

Alternative I involves no removal action at the she. 

7.4.2.1.1 Alternative 2, Institutional Controls, would be technically feasible and implementable. 

The education and public information portion of this alternative would be easily implementable . 

Sign posting and fencing at specific areas of the OOU should also be technically feasible . 

7.4.2.1.2 Alternative 3, Surface Clearance, would be technically feasible. However, clearance of 

heavy brush will make implementing this alternative technically difficult in some areas. EOD· 

trained personnel must be used during implementation of all the facets of the surface removal 

alternative. Public education (see In.siirutional Controls) should also be conducted as an integral 

pan of this alternative. 

7.4.2.1.3 Alternative 4, Clearance for use, would be teeh.nically feasible but clearance of heavy 

brush and magnetic rocks will make implementing this alternative technically difficult in some 

areas. EOD·trained personnel must be used during implementation of all the facets of the 

clearance for use alternative. Public educaiion (see Institutional Controls) should be conducted as 

an integral part of this alternative. 

7,4.2.1.4 Alternative 5, Complete Clearance. would require clearance of all OE items present at 

the entire OOU. Aithough technically feasible. the probability of detection and removal of all OE 
items (100 percent clearance) would be limited due to thick vegetation and the effect of magnetic 

rocks on the magnetometers. Sea conditions can severely limit the activities . 
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7.4.2.1.6 EOD·trained personnel must be used during implementation of aJJ the facets of the 

clearance for use alternative. Public education (see Institutional Controls) should be conducted as 

an integral part of this alternative. 

7.4.2.1.7 OOU·4 catmot b~ accessed by land. Therefore, implementation of Alternatives 2. 3. 4, 

or 5 would be difficult since transportation of the services and material to and from the OOU can 

be achieved only by boat and will depend on the condition of the seas. 

7.4.2.2 Administrative Feasibility 

Alternative I would be administratively feasible. 

7.4.2.2.1 For Alternative 2, lnstitu.tional Controls, public education, fencing, and sign posting 

would be administratively feasible at the entire OOU. 

7.4.2.2.2 Alternative 3. Surface Clearance. would be administratively feasible at OOU-4. 

However, close coordination with USFWS would be required during implementation. The 

activities should be carefully planned to avoid rough sea conditions and the sea runle nesting 

season. Some resistance from the romrnunity during implementation of this allcmalivc should be 

expected as access to the site will be prevented. 

7.4.2.2.3 Alternative 4, Clearance for Use. would be administratively feasible at OOU-4. Close 

coordination with USFWS would be required during implementation. The activities should be 

carefully plarmed to avoid rough sea conditions and the sea runle nesting season. Some resistance 

from the communi!)' during implementation of this alternative should be expected as access to the 

s ite will be prevented. Some location-specific ARARs (endangered animals and birds) may restrict 

excavation activities at some areas . 

7.4.2.2.4 Alternative 5. Complete Clearance, would be expected to receive more administrative 

restrictions to excavate in some areas of the OOU than Alternative 4. Close coordination with 

USFWS would be required during implementation. The activities should be carefully plarmed to 

avoid rough sea conditions and the sea turtle nesting season. Some resistance from the conununity 

during implementation of this alternative should be expected as access to the site will be 

prevented. Location-specific ARARs (endangered animals and birds) may restrict excavation 

activities at some areas of the OOU. 
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7 .4.2.3 Availability of Servjccs and Materials 

Alternatives I require no services or materials. 

7.4.2.3.1 The servictoS and materials required to implement Alternative 2 are readily available. 
During iiiStallation of sig!IS and fencing, EOD-trained personnel should clear the area. However, 

there could be significant logistic problems to irnplemcm fencing and sign posting components of 
the alternative. 

7.4.Z.3.Z The services and materials required to implement Alternatives 3, 4, or 5 are readily 
available. However, there could be significant logistic problems to implement cenain components 

(material and worker transportation to the island by boats) of these alternatives. These alternatives 
would require land clearing prior to implementation. They would also require special equipment 

and skilled personnel (EOD training). 

7.4.2.3.3 For all alternatives. special skills. equipment. and personnel would be needed if buried 
ordnance is discovered and must be detonated or disposed of. The proper safety precautions 

would require implementation to prevent untrained personnel from handling these material.s. 

• 7.4.2.4 Local Government Acceptance 

• 

The need for local government acceptance is not anticipated for Alternative I. 

7.4.2.4.1 For Alternative 2, no local pennits or approvals are anticipated . However, USFWS 

acceptance would be required to implement Alternative 2. USFWS approval to implement the 
alternative is anticipated. However. the agency could restrict activities during certain periods of 

the year (e.g., sea rurtle breading off-season) and in certain areas. 

7.4.2.4.2 For Alternative 3 or 4. local and USFWS acceptance is anticipated. However. the 

agency could restrict activities during certain periods of the year. 

1 .4.2.4.3 For Alternative 5, local and USFWS acceptance is not readily anticipated since some 
location-sp~ific ARARs (endangered animals and birds) could limit excavation activities in 
specific areas of the OOU. The agency could also restrict activities during certain periods of the 

year . 
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1.4.2.5 Conununlry t\ crsprance 

The community may express conc~ms reg;rrding Alremarive I. due ro lhe accessrbility of OOU-4 

ro the public and the evidence of OE eomamin;~rion. 

7 ..1.2.5.1 It is expeered that the IOC31 community. to a large extent. would accept all components 
of Alternative 2. ~xcepr fencing. unless ~n injury occurred as a result or conmcr with OE. Fencing 
would ~verely limit the access of the site ro the tourists. The community may express concerns 

due to the accessibility of OOU-4 to rhe public and the evidence of OE contamination. 

7.4.2.5.2 Alternatives 3, 4, and 5 will be received with some resistance by lite immediate 
community. since It will rcstncr communuy activities (e.g .. hiking and warer ~crivitios) in OOU-4 
during implemenmtion. 

7.4.3 Cost 

Alternative 1 in<:urs no cost and would be therefore the leur expensive of the live alternatives. 

Altenuuves 2. 3, 4, and S each incur incre.uing COSIS. beginning with Altcm•rive 2. 

7.4.3.) The rotnl estimated cost ro Implement the education/information ponion of 
Alternatives 2. 3, 4, or 5 is $25.000 to SSO.OOO. This encompnsses OOU·I r.hrough OOU·S and 
cannot e:lfectively be divitlcd among lhe lnt!ividual OOUs. To mainlilin the program, an estimated 
S2.SOO to SS,OOO per ye:~r is expected ro be required. The cosr esrim:ues are calcularcd based on 

rhc I$$Umprion thar 9S percenr of rhe unir will undergo a complete clearance. The remaining 
S percenr of the unit will receive limhed elea.ra.nct. This cle.~rance will consist of a limited 
geophysical investigation, visual inspecrlon. and lhe removal of surface and ne3r $urface OE. All 

3.'isumpcioos made to determine quanurles arc provided In Appendix J. 

7.4.3.2 The coral estlrmucd costs ro 1mplement Alcemarives 2. 3, 4. and S are $378,000. 
5678,000. 5'2.060.000. and S2.1'20.000. respectively, in addlrion ro lht Education/Information 

Progrnm cosr. 

7.5 OOU-5- Other Surrounding Cays 

OOU·S consists of several surrounding cays including Gcniqui, Borella. Tiburon. del Agua. lobo. 
Alcarra21l. and Gemclos . These cays are loemed in a radius less rhan 3 miles from Culebra Island 
and vAry in size from 1 to 20 acres. Tiburon is rhe smallest ant! Lobo is the l~~tgest cay. 
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7.S.0.1 All cays arc administered by USFWS :utd access is regulated. Access tO the cays is 
difficult due to rocky shores and sh;IUow reefs. However, approllimatdy 200 people (primarily 
poachers) visit Illest cays every ye.-~r. 

7.5.0.2 Tbe cays were used for various purposes including bombing range, aerial targets, and 

torpedo targets. During !he EEICA invesdgation, II UXO !terns were detected in the subsurface 

and 9 UXO items were detected on the Sllrfacc. Several ORS Items were also detected ;u the cays. 

7.S.1 Effectiveness 

7 .S.1.1 Overall Prorwtfon of Public HAAith and the Envjronment 

Alternative I. No Further Action. provide3 no addirional risk reduction. The potential 

contllmin:tnts remain in place and !here would be no rislc reduction to ordnance exposure. 

7.5.!.1.1 The cays are off limits to the general public wllhout a permit. However. people 
illegaJiy visiting the cays would be at risk of ordnance exposure. The sign posting component of 
Alternative 2 reduces the likelihood thll people would h2ndle OE lhll they mJiht observe within 

this OOU. Institutional comrols through fencing would be !he most effective deterrent to 

unauthorized visilors. Education could be accomplished by holding public meetings and presenting 
printed material to visitors and olher members or the public. This education process would be 

most effectively implemented for the entire site rather than by individual OOUs. 

7.5.1. 1.3 The protection level provided by Alternative 2 is expected to be significant because of 

the effectS of education programs. sign posting. and fence construction, because the cays are off 
limitS to the general public wilhow a permit. Also. the cays can only be accessed by water. As 
with Alternative 1. this alternative leaves conwninants in place and provides little increased 

protec:doo to the public and the environm<;nt. 

7.S.t .1.4 Alternative 3, Surface Clearance, would provide an increased risk reduction to public 
illegally visiting the cays and !he USFWS persoMel who llte not engaged in intrusive activities. 
The possibUiey of exposure during intrusive activities would renuin at the entire OOU. Since: the 
OOU is administered by USFWS, it Is lllltic:lpated tlult It would be easier to comrol poteotial 
intTU$ivc: activities. Implementing this alterruuive would not ensure removal of all contaminantS, 

which would leave~ potential risk to the public and the environment . 
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1.5.1.1.5 Alternative 4. Clcarante for Usc. would sligluly reduce the rixk and porenual for direct 
contact with OE over Al!cm:111ve 3. This alterruuive will provide p!'Oiection or public hr:al!h In 
areas of gre~test exposure. 

1.5.1.1.6 Alternative 5. Complete Clenmnce. would provide only a minimal increase in risk 
reduction ro public over Allcnutivcs 3 and 4 for direct contact with OE. since !be potenrl;l for 
intrusive activities at the eays would be mln.mal. 

7.5.1..2 long·Ienn EITtt~i•eness and Ptm1nnence 

?.S.l.:Z.l Alternative I. No Further Action. lmplcmenrl no action at the she. Therefore. this 
alternative would have no impact on long·tenn effectiveness and permanence. 

7 .5.1.2.2 The sign posting and cduc:uiotul program componentS or Ahcrnalive 2. lnstiruuonal 
Controls. would not effectively deter unauthorized visirors to the cays . but would inform them or 
!he dangers associated with UXO items. Access re$tricdon lhrough fencing would have a long
lerm effect in discouraging uMUthoriud visitors to the cays. 

7 .S.I.%.3 Alternative 2 would be effective if the integrity of the instirulional corurols is 
maimained lhrough periodic evalualion. However, liability Wld risk would persist because the 
potential conlilminllllts would not be destroyed and would remain in place. 

7.5.1.Z.4 Ahemative 3. Surface ClcJrance. would be a reliable means or reducing exposure 10 

members of 1he public who are not engaged in intrusive activities. Intrusive activities are not 
expected since the cays are pal rolled and visitors are nol allowed wilhou1 a permit. Implementing 
this altermuve would not ensure removal or all potential contaminants. which would leave a 
porential rtsk to the public and tbc environment. This altemulve would reduce tile risk of 
ordlliUlce exposure ro USFWS personnel am.l volunteers who monitor the wildlife. 

1.5.1.2.5 Allemative 4. Clearance for Use. would provide only • slight Increase in risk reduction 
over Alternative 4 since lillie Intrusive acuvity is expected at the cays. 

7.5.1.2.6 Ahemalivc 5. Complete Clearance, would provide liulc increased risk reduction over 
Alternative 4. 5I nee most of !he OE is expec1ed to be found ll¢ar the surface and linle intrusive 
Ktivily would be expected. 
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• 7.5.1.3 Reduction of MTY 

The MTV of the potential OE contamination would remain unchanged with implementation of 

Alternatives 1 or 2. 

7.5.1.3.1 Alternative 3, Surface Clearance, would partially address the threats associated with 

exposure tO possible OE contamination. OE discovered on the surface would be removed or 
destroyed under this alternative. However, any subsurface OE would remain; therefore, the MTV 

of the buried contaminants would remain unchanged. Major reduction in the volume of OE is 

anticipated with implementation of Alternative 3. 

7.5.1.3.2 Alternative 4, Clearance for Use. would reduce the volume of the potential 

contaminants. 

7.5.1.3.3 Alternative 5, Complete Clearan.ce. would significantly reduce the volume of the 

potential contaminants. 

1.5.1.4 Sltol't· Tenn Effectiveness 

• For Alternative I, no action would be implemented. No risks are associated witb the safety of 
workers during the implementation period. 

• 

7.5.1.4.1 Since access to most of the cays is hazardous because of surrounding reefs and rocky 
conditions, implementing Alternatives 2, 3, 4, or 5, would cause significant safety concerns to 

workers. 

7.S.l.4.Z Potential for exposure of workers to OE while posting signs and installing fence would 
exist. However, no risk would be expected for the affected cornmuniry and no adverse 

environmental impaots are expected from this alternative. 

7.5.1.4.3 For A.lternative 3, Surface Clearance, safety concerns would be primarily associated 
with the potential for exposure to UXO specialists during surface clearance. The degree or 
exposure risk would vary depending on the clearing and inspection activities of different areas 
within the OOU. In OOU-5. the potential exists for worker exposure to OE; however. little risk 
would be expected to the affected community, Noise effects associated with the disposal of OE 

items is expected to be minimal since tile cay is located far from inhabited areas . 
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7.5.1.4.4 Alternative 4, Clearance for Use. has higher potential for exposure to workers during 

OE clearance and removal activities. However. this exposure would be limited to workers whO 

have been trained in handling and disposing of OE. The potential for the community to be 

affected (by restricted access) would be greatest with this alternative. Noise effeclS associated with 

the disposal of OE items is expected to be minimal since the cays are located far from inhabited 

areas. 

7.5.1.4.5 Alternative 5. Complete Clearance, has the greatest potential for exposure during OE 
clearance and removal activities. However. this exposure would be limited to workers who have 

been trained in handling and disposing of OE. The potenrial for the community to be affected (by 

restricted access) would be greatest with this alternative. Noise effects associated with the disposal 

of OE items is expected to be minimal since the cay is located far from inhabited areas. 

7.5.1.4.6 Some endangered birds commonly use cays in the spring and summer. Therefore. any 

activities ·must be coordinated with USFWS. 

7.5.1.4.7 Several times a year, access to the cays is difficult due to rough sea conditions and 

high tides reaching more than 10 ft. The activities associated with implementing Alternatives 2, 3, 

or 4 should be carefully coordinated to avoid bad weather. 

7.S. l.S Compliance with ARARs 

For all alternatives. no chemical-specific ARARs are associated with OE. The action-specific 
ARA..Rs potentially applicable to Aherna.tives 2, 3. 4, and 5 include excavation and worker safety 

(Table 3-2). The location-specific ARARs potentially applicable to OOU-5 (endangered animals) 

could limit excavation activitic.~ to specific areas of the OOU. 

7 .5.2 l mplementa bility 

7.5.2.1 Technical Feasibility 

Alternative I involves no removal action at the s ite. 

7.5.2.1. 1 Alternative 2. Institutional Controls. would be technically feasible and implementable. 
The education and public information ponion of this alternative would be easily implememable. 

Sign posting and fencing at specitic areas of the OOU should also be technically feasible . 
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7.5.2.1.2 Alternative 3, Surface Clearance. would be technically fe:~Sible. However, clearance of 

heavy brush will make implemenling lhis a11ema1ive technically difficult in some areas. EOD· 

irained personnel must be used during implementation of all the facetS of the surface removal 

alternative. Public education (see Institutional Controls) should also be conducted 35 an integral 

part of· this alternative. Sea conditions can severely limit the activities. 

7.5.2.1.3 Alternative 4, Clearance for Use, would be technically feasible but clearance of brush 

and the effects of magnetic rocks on the magnetOmeter will make implemenling this alternative 

technically difficuh in some areas. Sea conditions can severely limit the activities. 

7.5.2.1.4 EOD·trained personnel must be used during implementation of all the facetS of 

Alternative 4. Public education (see Institutional Controls) should be conducted as an integral part 
of this alternative. 

7.5.2.1.5 Alternalive 5. Complete Clearance, would require clearance of all OE items presem at 
the entire OOU. Ahhough technically feasible. the probability of detection and removal of all OE 

items (100 percent clearance) is not high. Clearance of brush and the effects of magnetic rocks on 

the magnetometer will make implemen.ting this ahemative difficult. Sea conditions can severely 

lirnil aclivilies . 

7.5.2.1.6 EOO-trained personnel must be used during implementation of all the facetS of 
Alternative 5. Public education (see Institutional Controls) should be conducted as an integral part 

of this alternative. 

7.5.2.1. 7 OOU-5 cannot be accessed by land: therefore. implementation of Alternatives 2. 3. 4. 

or 5 would be difficult transponing services and material to and from the OOU can be achieved 

only by boat. 

7.5.2.2 Administrative Feasibility 

Allernative I would be administratively feasible. 

7.5.2.2.1 For Allemative 2. Institutional Controls, public education. fencing. and sign posting 

would be administratively feasible at the entire OOU. 

7.5.2.2.2 Alternative 3. Surface Clearance, would be adminisrratively feasible at OOU·5. 

However. close coordination with USFWS would be required during implementation. The 

activities should be carefully planned to avoid rough SC3 conditions . 
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7.5.2.2.3 Ahernative 4, Clear~nce for Use, would be administr:uivcly feasible at OOU-5. Close 
CA)Ordiruuon with USFWS would be required during implementation. The activities should be 

careCully plaMc:d to avoid rough seo conditions. Some ICIC.'Ition·speeific ARARs (endangered 
animals ;tnd birds) m3Y restrict excavauon activities at some areas. 

7.5.2.2.4 Altemauve S. Complete Clcar3ncc. is expected to be more restrlctcd ln some areas of 

the OOU than Alternative 4. Close coordtnauon with USFWS would be required during 
implementation. Acuvntcs should be carefully planned to avoid rougb sea conclhlons. Some 
location-specific ARARs (endangered nninuls and birds) may restrict excav3tion activities at some 
areas. 

7.5.2.3 A"llil:lbillty or Srrviees and Materials 

Altem~tives I require no services or materials. 

7.5.2.3.1 The services and materials required to implement Ahemative 2 are readily available. 
Durins ill$U\llation of siaM. EOD-u•ined pcrsoMel should clear the""-'· However. there could 
be sisnifiont logistic problems to implement fencing and sian posting componerus of the 
alternative. 

7.5.2.3.2 The services •nd mate.rials required to implement Alternative 3 are readily available; 
however. there could be signilicant logistic problems (matertal and worker transportation to the 
island by boatS) in implementing ccnain components or the alternative.. This alternative would 
require land clearing prior to implementation. and would also require special equipment and 
skilled personnel (EOD training). 

7.S.2.3.3 The services and materials required to implement Alternative 4 arc readily avallable; 
however. there could be stgniftcam loeisttc problems (material and worker transportation to the 
island by boats) tO implement certain eornponents of the alternative. This altem3live would 
require land cle;tring prior to implemenr~tlon . and would also require spedal equipment ond 
skiiJCjj personnel (EOD training). Alternative d would require more time to implement thon 
Alternative 3. 

7.5.2.3.4 The services and material$ required to implement Alternative 3 or< readily avallable: 
however, there could be significant logisric problems (material and worker transponation to the 
island by boatS) to implcmem certain cotnponents of the alternative. This nhernatlve would 
require l•nd ciC3ring prior to implementation. and would also require spcci~l equipment and 
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• skilled ~rsoMel (EOO training). Alternative 5 would require more time to implement tlum 
Alternative 4. 

• 

7.5.2.3.5 for Alternatives 3. 4. and 5. special skllls. equipment. and ~rsonncl would be 
required if buried ordnOlllce is discovered and must be detonated or disposed or. The pro~r safety 
preautiom would require implementation ro prevent untrained ~Mel from handling these 
marerials. 

7 .5.2.4 Local Govrmment A~pi!U!ce 

The need for Local Goverruncnr acceptance is not anticipated for Alternative I. 

7.5.2.4.1 for Ahernarive 2. no Local Govcmmcnr ~rmilS or approvals are anricipated. 
However, USFWS aceeptanec would be required ro enforce Alternative 2 . USFWS approval to 
implement this alternative is anticipated. 

7.5.2.4.2 For Alternative 3. Local Government and USFWS acceptance is not readily anticipated 
since some location·speclfle ARARs (endangered animals and birds) could limit excavation 
activities in specific areas of the OOU . 

7.5.2.4.3 for Alterruarlve 4, Local Govemmeru and USFWS acceptance is nor readily anticipated 
since some location·speclfic ARARs (endangered animals and birds) could limit excavation 
aerivities In specific m!U of tbc OOU. 

7.5.2.4.4 For Altcrnativ• S, Local Government and USFWS ac:ceprance Is not readily anticipated 
since some location-specific ARARs (eodilllgcred animals and birds) could limit excavation 

activities in s~ific areas of the OOU. 

7.5.2.5 Communitv A<se!!!ance 

11te community may express concerns regarding Alternative 1. due to the evidence or OE 
conmmjnalion. 

7.5.2.5.1 It is expected tbaJ the local community. to a large extent, woold accept all components 
of Altemative 2 since the cays are off limitS to public. 

7.5.2.5.2 It is ex~eted that the local community, tO a large extent. would accept Alternatives 2. 

3. 4. or 5 since the cays are off limitS to public. 
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7.5.3 Cost 

Alternative I incurs no cost and would therefore be the least expensive of the tive alternatives. 
Alternatives 2. 3. 4. and 5 each incur inc·reasing com. beginning with Altcrnmivc 2. 

7.5.3.1 The total estimated cost to implement the edu~tlol\llnlormatlon ponlon of 
Ahcrnaiives 2. 3. 4, or S Is 525.000 to 550.000. This cncomp.uses OOU·I thrO\Igh OOU-5 2nd 

cannot effectively be divided illl10ng the individual OOUs. To mainrain the program, an estimated 
$2,500 to SS.OOO per year is expected to be required. Alrem<Ulvc 4 the cost esurnatcs &rc 
~kul:ued based on the wumption that 25 percent of the unit will undergo n complete dc;uance. 
The remaining 75 percent of the unit will receive limited clearance. This clearance will consist of 
a limited geophysical Investigation. visual inspection. and the removal of surface and near surface 
OE. Assumptions made to determine quantities are provided in Appendix L. 

7.5.3.2 The total eslim:ued COS!$ t.o Implement Altermtives 2. 3. 4. and S are SSS.900. 
$315,000, 5574,000. and 5873.000. respectively. and the addiuon of the Ed~tionllnforrnation 
Progr:un cost. 
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8.0 Recommended Removal Response Alternatives and Priority Ranking 

Section 7.0 presented a comparative analysis of removal response alternatives for OOU·l through 

OOU-5 at the Culebra Island Archipelago. This section recommends alternatives for eacb area 
selected based on the description and evaluation of removal response alternatives presented in 

Section 6.0. the comparative analysis of removal response alternatives pre.sented in Section 7.0. 
and an overall knowledge of the site and conditions. Table 8-1 presents a summary of the analysis 

of the five alternatives and the chosen alternative at each OOU. 

The cost for implementing an infonnationlcdueation program for one OOU is only slightly greater 
than the cost of implementing the program for all OOUs. ESE recommends the infonnation/ 

education program be developed for all OOUs. The estimated cost to develop and implement an 
infonnation/edueation program applicable to all OOUs within the Culebra Island Archipelago is 

$25.000 to SSO.OOO. The estimated annual cost to administer the program is $2,500 to SS,OOO. 

8.1 Risk Reduction Analysis 

The Quantitech OECtrt (Quantitech. 1996) report presents the TEAE after implementation (based 

on the high and low dert~ity estimate) for several alternatives for each OOU. This analysis was 
broke!) down by individual sectors within each OOU. The TEA£ values presented in the OECert 
repon were produced using a statistical model software created by Quantitech. ESE believes the 

model to be a conservative estimate of the site conditions. ESE used the values from the OECerr 
report to calculate the Estimated Risk Reduction (yeatly exposures) for each OOU. The TEAE for 
each sector of an individul OOU was averaged to provide an estimated expected annual exposure 
(EEAE) for the entire OOU. The TEAE for 10 ft removal was used to calculate the EEAE for 

Alternative Number 5, Complete Clearance. The No Action Alternative provided the greatest 
EEAE for each OOU. TI1e Estimated Risk Reduction (high and low estimate) was calculated by 

subtracting the EEAE of each alternative from that of the EEAE from Alternative Number I, No 

Action. 

8.1.1 The Quantitecb OECert report did not provide analysis for Alternative Number 2, 
Institutional Controls. According to Quantitech, The Institutional Controls are ineffective and will 
not dec.rease rhe number of exposures as rhe fences and signs do nor provide a reliable deterrant 
ro access into a contaminated area. ESE does not share this opinion. Therefore. the the estimated 
risk reduction (yearly exposures) for Alternative Number 2. Institutional Controls , was not 

calculated for this report . 
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• 8.1.2 The Quantitech OECert report did not provide a TEAE analysis for Alternative Number 4. 

• 

• 

Clearance for Use. To calculate the the estimated risk reduction (yearly exposures) for clearance 

for use. ESE estimated the percent of the total area that will require complete clearance due to 

construction activities and multiplied this value by the estimated risk reduction (yearly exposures) 

determined for the complete clearance alternative. The estimated risk reduction (yearly exposures) 

for the rest of the OOU was similarly calculated based on the area of surface clearance and the 

estimated risk reduction (yearly exposures) for the surface clearance alternative. The resulting 

values were added together to calculate the estimated risk reduction for Alternative Number 4, 

Clearance for Use. 

The results 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). Thi.s 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. 

The analysis of both the cost and Estimated Risk Reduction would indicate that the alternative of 

Surface clearance would be the best choice for all OOUs. However. since there are construction 

activities planned for Flamenco Beach, and Nonhwest Peninsula, ESE suggests that additional 

clearance to below the excavation depth, estimated to be approximately 4 feet, should be required 

in construction areas. Therfore, the Alternative 4, Clearance for Use, will be required for only 

porticns of Flamenco Beach and the Northwest Peninsula where construction will occur. 

8.2 OOU-1 - Flamenco Beach 

Alternative 4, Clearance for Use, is the recommended alternative at Flamenco Beach based on the 

following rationale: 
• OOU-1 is extensively visited by the tourists (approximately 50.000 visit every year). 

• VXO and ORS items were detected during the EEICA investigation. 

• Erosion at the beach may unearth subsurface UXO. 
• Alternative 4 reduces the likelihood that members of the public wou.ld 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 various 

land uses. 
• Alternative 4 is technically feasible. 

8.2.1 The c..cimated cost to implement Alternative 4 at Flamenco Beach is Sl.536.000 . 
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8.3 OOU-2 - Northwest Peoinsuln 

Alternative 4, Cle•r•ncc for Usc. is the recommended alternative for the Nonhwest Peninsula. 

This alternative was selected based on the following r•tionale: 
• OOU2 may be visited by increasing numbers of tourists. 

• UXO and ORS hems were detected lt the OOU during the EEICA investlg.11lon. 
• Altemative 4 reduces the likelihood that metnbcrs of the pu.blic would encounter OE. 

• Alternative 4 Is lldmlnlstrutively ftaSible. but will require addressing envirorunemo.l 
concerns. 

• 

• 

lmplementllting Altem:uivc 4 would meet the clearance to depth rtquiromtnts of the 

varied land usages In OOU2. 
Alternative 4 is tcchniCJIIIY feasible . 

8.3.1 The estimated cost 10 implemem AiterMtive 4 at the Nonhwest Peninsula is S2.944,880. 

8.4 OOU-3 - Cerro BaJcon 

Alternative 3. Surface Clcuancc. is recommended for the Cerro Balcon monar range. This 

alternative was selected based on the following mllonale: 
• Cerro Balcon is privately owned propeny and intrusive activities would be difficult to 

control At the OOU. 
• UXO eollcetcd from the OOU crirically injurod civilians during 1930s. 

• The presence or OE is llkcly in the impact •rea. 
• Altenutivc 3 rodu= the likelihood that membeiS of the public would ei)(OUnter OE. 

• Altern3tive 3 Is admlnisuatively feasible. 
• OOU3 is owned by several propeny owners. Alternative 3 would be implemcntable on 

portions of the OOU: however. right-of·entry may not be obtainAble on the entire OOU. 
• OOU3 Is ~urrcndy zoned for agricuitur!l use: therefore, my new construction will be 

minimal. 

8.4.1 The estimated COSI to implemem Alternative 3 at Cerro Bat con is S 199.000. 

8.5 OOU-4 - Isla Culebrita 

AIICtMlive 3. Surface Clearnnee. is the r=mmended alternative for the str•fing fire range 
(82 3cres) ponion 31 Isla Culebrit3. This altern3tlvc WM selected b3sed on the following rationale: 

• The area outside the mating 11re rnnge wns used only as 3n obscrvntlon point during 

target practice. 
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The ASR reponed no evidence of activities that indicate the presence of UXO Items In the 
area outSide the firing range. 

During the EEJCA field investigation, all UXO items were detected within 6 l~hes of the 
ground S\lrface In the strafing fire range. 

Isla Culebrita is used for recreational aaivltles, including swimming and hiking. which do 
not involve intrusive activities. These llctivities are seldom perfonned in the fonner 
strafing range. 
Intrusive activities are nor anticipated since the OOU is monitored by USFWS persoMel. 
Ahemative 3 is administtatively feasible . 
Alternative 3 would be easily implemented . 
Alternative 3 is technically feasible . 

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

8.5.1 The estimated cost to implement Alternative 3 at Isla Culcbrita is $678,400. 

8.6 OOU-5 - Other Surrounding Cays 

Alternative 3, Surfo.ce Clearance. is the recommended alternative for the Surrounding Cays. This 
alternative was selected based on the following rationale: 

• OOUS may be visited by increasing numbe!$ of tourists. 
• UXO and ORS items were detected at severo.! of the cays in this OU duril\8 the EEICA 

investigation. 
• The shallow rock on scvcr:ol or the c.ays should have Inhibited the peneuation of most OE 

devices into subsurface and therefore Surface Cle:1t1111Ce will be effective in removing OE. 
• Alternative ;\ reduces the likelihood that members of the public would encounter OE. 
• Alternative 3 is adminis~ra~ively feasible, but will require addressing environmerual 

concerns. 
• The C3YS currently encounter light traffic mostly from USF&W persoMel. This alternative 

will :tllow so.fety for their access to these cays. 
• Although the sea conditions may be ha.z.anlous during eeruin times of the year. this 

alternative can be technico.lly feasible for ail but the smallest cays. 

8.6.1 The estimated cott to imploment Alternative 3 at the other surrounding cays is 5315.160 • 
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8. 7 Priorities For Removal Actions 

The expected nnnual exposures for the high density estimlte provided in the OECtn report 

(Appendix K). is used by ESE tO rank the OOUs in tenns of exposure potential. This value is 
based on the highest expected 11rdnance demity and the number of visitors to each site. This 

number does not cake into aecoum the d~r~ of h:!zw:l from the specific types of ord~W~Ce found 
at each site. The OOU exhibiting the highest expected annual exposures for the high demity 
estimate is given the highest ranking for exposure potent ial with one (1) being the highest 

ranking and five (S) being the lowest ranking. Table 8·2 presentS eaeh OOU and the ranking 
based on the expected annual el<posures for the high density estim.tte. 

Table 8·2. R.tnklng of Exposure Potential 

LOCATION PRIORITY 

Culebrita (OOU-4) I 

Flamenco Beach (OOU-1) 2 

Northwest Peninsula (OOU·'l) 3 

Surrounding Cays (OOU-5) 4 

Cerro Balcon (00U·3) s 

8.7.1 ES£ 115ed the ranking of the sites~ on the expected number of exposures for the high 
density estimate from the OECut report along with information collected during the EE/CA 
evaluation to provide a prioriry ranking for removal at:tions for eaeh OOU. The t)'J><'S of ordnance 

used ;u each OOU along with what was recovered during the I!EICA site Investigation were 
reviewed for the IUlAiysis to de~nnine the potential hazard at e~eh she. The resulting 

recommended priority for removal actions is included in ·rable 8·3. 

8.7.1 Culebna (OOU-4) h>S the highest ranking in terms of exposure potential (Table 8·2). 
However. only 20nun REI Straf!ing round$ were found at Culebrlta. The hazard from CJ~posure to 

these rounds arc not as great >S the h22ard associated with bombs or naval projectUes. Because 
the straffing rounu> ore less hnardous than most ordnance Items found elsewhere. the priority for 

a removal action ot the site was reduced. 

8. 7.3 The items found at Flamenco ll~ch <OOU-1) are gcr.crolly naval projccdlcs. a 5-inch 
Barrage Rocket. 3 5-inch MK 30 projectile. and illumination candles. These items have a higher 

degree of hazard associated with them than ~Omm HEL This site has the hlght:St priority for 
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• removal •ctioos as there is • large visiting population and !he degree of haurd of the Items found 
a1 this sire is high. 

• 

• 

8. 7.4 The i~ems found ill Norlhwes1 Peninsula (OOU-2) include items listed for Flamenco Bolch 
and assorted other projectiles, bomba. aerial rockets, monars. and grenades. An unexploded 
"Tiny Tim" rocket warhead was previously found and disposed of onsite. This site hilS me second 
highest priority for removal ae1ions as mere is a high degree or hazard but less visitors llwl 
Fl:unenco Beach. 

8.7.5 The surroundin& eays (OOU-5) have varying amount$ of bombs, rockeu. and project.iles. 
This OOU has tbe gre21est diversity of ordnance rtems. but is remote and lnattessible 10 mos1 
people. Even though lhe hazard or each llldividual ordnance item =Y bo a.s high .as the Nonhwest 
Peninsula, the remoteness of the cays and the low voluma of visitors will make this OOU a lower 
prioritY for removal action. 

8. 7.6 Cerro Balcon (OOU-3) was used as a mort4I range. The hazard of live mortars is high. bul 
the remoteness of !he site and lack or monars found during the investigation lead ESE to place 
this site Ill lowest priority for TCIDOVal action of the live OOUs . 

Table 8-3. Priority for Removal Actlon 

LOCATION PRIORITY 

Flamenco Beach (OOU·I) I 

Nonhwest Peninsula (OOU-2) 2 

Culebrita (OOU-4) 3 

Surrounding Cays (OOU-5) 4 

Cerro Btllcon (00U·3) s 

8-7 



• 

• 

• 
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Table 2·1 ~red IIIII 'Thtuteoed Spodeo of Culcbta W....S IIIII Vicinity 

Cbssilicadon Co1111110o Ntmo 

MI.IIUD&ls Sp::nn Wbalo 

Humpback Wbalo 

Wo&tu..li<$M_..,. 

Binls Well India Brown Pdieaa 

Poregrino Faloon 

R-Tcm 

Mt.skcd Duck 

Ruddy Duck 

CAribbean Coo< 

Replilcs Hawltsbill S... i\trtlo+ 

!Mibetboct Sea Turtle+ 

o.- s... Tunic+ 

l.ouat-1 s... Turtle 

VirJjD lsltnd T""' BOa+ 

1'llotto Rlcan Tree Bot 

st-·• sklAk 

LeutGrebe 

CWoln Olam A.oo1o 

Plaou Wbotlet't Pepesomia + 

SqUAR Seem Coctua+ 

• Otclarod thrUI<Dcd by Commonwealth or Puer10 Rlco. 
·• Hu booo tbouebt lD bo utioet. 
-·~ot lcaown to Del' to ...... 
+ Spociec of potential ooocem. 

~A .. V .I 

1>610ll96 

Spool..o 

Pbys~r wodon 

Mog&pletll novaeangUI4 

T riche<:bus DlllltiUS 

Ptliw>UJ occideolali.s 

Falco pcrcgril1us 

S~<louea!U 

o~pu ... dominic:a 

Oxyu"' j.,Ucenr!s 

Pull"" C&riboo;a 

E.RIImoohelya imbricalll 

Dermoobelys eoria<a 

Oeloaia myclas 

Ct.roa.t cot<tta 

Eplcraca mooeosi.s iflllli 

Bpici"'.Le& inomatus 

Mabuya sloanoi 

Tocl.yb.pals dominicus 

ADolis Rooov<lti 

Pepcromia wbc<ltri 

l.cp(Oetreus grantionUJ 

Soana 

l!rnl&ogc~ 

Endongertd 

'Euclaog.,..! 

Endangered 

Eadallgerecl 

Thrcat<Md 

'Tbrcaroned• 

Thn>at<ned" 

'Tbrca~ned· 

End.ulac«:d 

Elld&Aeered 

~ 

l'htuteDocl ... 

Eodang=d 

Enclango«:d 

TbrOliCDC<I· 

Tbreatelled• 

&dangered"" 

Endangered 

llnd.aniored 



Tabl&l-2. UXO Roeovory Da.ta (Paao 1 of 2) 

Azr:#. 

FB-6 

SO. I 

. B0.2 

AQ-1 

IC.oi 

IC-.5 

IC-6 

NP·J 

NP-4 

NP·ll 

NP·tS 

N'P·\6 

NP·I7 

P/1'\IDSJCUUUIIV•II; e<::A.V ,I 
0610)196 

Quantity IT ype 

Ooc 5-inoh NGP 
Ono37uw 
Ooo S· i.ac:h RKT Wlllboad 
Two lllumiootioa caodl• ou1 or s· 
Four MK76 wfMK4 Spo«i.ar ~ 
0oc 6-i.od> NGF 

'fhro6 MK76 w/MK4 Sporting Cart . 
'Thn:c MK76 wfMX4 Spo«i.at cart. 

Fivo MK76 w/MK4 Spo«i.ag Cart. 

Fivo 20mm HE! 

1Wo20...,.HEI 
'Thn:c 20111m HEr 

Two 201Jl1D HEI 
Fow- 20mm HE! 

Two l·islcb NGF 

Ooo 3-l.oob NGP 

Two J·ioc:h NGI' 
Ooo lO.Dm HE! 

Tbrce 5-i.ac:J. mum. Cudtoa 
Ooo MK23 w/ MK4 Cartric!g-o 
Ooo MK76 w/ MIC4 Cattric!g-o 

Two 6-\nob NGF 
Ooo 81GIIll Mortar 
Ooo 5-u.ch NGF 
Ooo S·islcb NOP 

Ooo J.i.od> NGF 
Ooo S·iocb NOF 
Two S·ioch NGl' 
Ooo 6·islcb NGP 

Depth 
(incboes) 

8 
s 
4 
4 

Appnu. 3 
2 

3 
2 

Approx. 3 

Appt'OX. 4 

3 
2 

3 
2 

6 

s 
4 &lid s 

3 

Al16 
3 
2 

s 
7 
7 
6 

4 
s 
6 
6 



Toblo 2•2. uxo ROCOY<ty o ... (P•a• 2 ar Z) 

Depth 
AR& Qllwltyll'ypo (inches} 

NP· IS "TWo S·iuc:b NGF Both5 

NP·20 Oao 5-U.cll NGF (8~ Open} 4 

NOCoJ OE Type 
Cart - c..ru;d,.. 
BEl - Hip l!xplooive b>caldiaty. 
OUII - asillia.:l«. 

NOF • Nav&J OW> Fire. 
RXT • Roc:kec. 

P/1'\JDS/CULI!BRA/I!ECA·V.l 
06/Cn/96 

Ate.J Abbre.vjJttopt 
AQ • Cayo ~~ Aaua
BO - Cayo Bocdla. 
FB • Fltmeoco Beacll. 
IC • I&Ja Cul<brlta. 
NP • Nollhw..st P<oin.Nia. 



T.blc 2-J. Samphn& Rtsults (Pa&~ I of2) 

1-
s.-.:o~ooc 

ou 
--

uxo 
s. ...... Gnd Duo W..AFII1 A• --ilea a---s ~~ec-.... Faa. 

Crul PIM:- c...... .,... Aooa•IMI o- Samplool Nt.nbtt Wt (JIIo) s~~s.rr- Pooows Re.Jb 

fB•I IS NOV 9S IIOEC9S 11 OEC9S 116 20 Dl:C 9S .0 21 6) 0 0 12 --
r fB.i IS NOV 9S 19DEC9S 200EC9S 64 20 DEC9S 21 II ll 0 0 4 

f- Fil-l - IS NOV 9S 12 OEC 9S 14 OEC9S 21 19 DEC9S 10 , 10 0 0 7 

fll-4 IS HOV9S II O£C9S ll OEC9S 49 14 DEC9S 31 14 )4 0 0 17 --
; - -FI·S 16 HOV9S 11 OEC9S UOEC9S 141 29 DEC9S so s 0 0 47 --

FB-6 16 HOV9S 26 D£C9S 270EC9S 117 27DEC9S 40 ) s s 0 )2 

I-F8:7 16 HOY 9S 270EC9S 116 17 DEC9S 4S • 61 
. 

12 DEC9S 0 0 37 

FB4 ~EC9S 11 OEC9S 21 OECts 41 1 29 DEC9S 140 • S9 0 0 136 

FB-9 l JAN 96 .. 4 JAN 96 ua S JAN 96 9S 67 14 0 0 21 ·-FB· IO 20 FEB 96 20 FEB 96 20 FEB 96 )4 20 FEB 96 IS ) 6 0 0 12 

80·1 20NOV 95 •• 26 OEC9S sn 16 OEC9S 93 ll 11+ l lOO• 5 2 76 - 20NOV9S - -
110-2 •• 16 OEC9S 7U 16 OEC95 60 I I 10+100• 6 7 4) 

U>l 21 NOV 9S •• J JAN 96 2S J JAN 96 12 0 0 0 0 12 

U>2 2J NOV9S •• l JAN 96 4$ J JAN 96 IS 0 0 0 0 IS 
Sl·- -

U>l 21 HOY 9S 2JAH96 lJAN 96 J JAN 96 17 4 2>0 0 0 13 - -
1.0-4 21 HOV9S lJAN 96 2JAN96 120 J JAN 96 40 11 so 0 0 17 

AQ-1 27 NOV9S 4 JAN 96 4 JAN 96 S70 4 JAN 96 100 26 .. s II 69 

AQ·l 27 HOV9S 4 JAN 96 4JAN 96 1J 4JAN 96 10 2 < I 0 0 8 --IC·l 27 tiOV9S 11 one 95 20 DEC95 Sll 2 1 DEC 9S 110 4 I 0 0 166 

IC·l 27 NOV 95 20 DllC95 368 2 1 DEC 9S 120 0 
. - --12 OI!C 95 0 0 0 120 

28 NOVTs -IC-4 19 DEC 95 20 DEC95 460 2 1 DEC 9S 8.S • <.I s 0 76 

'la NOV 9S 2000Ci5 11,-·- 2ii3EC9S -
IC·S II DEC95 60 s < I 5 0 so 
IC-6 21 NOV 9S ll DEC 95 ll DEC9S S4S 14 DEC 95 49 ~- J 6 1J ) 0 

Cl ·l lONOVU l JAN 96 l JAN t6 4S 4 JAN 96 IS 0 0 0 0 IS ·-
CB-1 lONOV9S 2 JAN 96 l JAN 96 l2 4 JAN 96 13 0 0 0 0 13 

CB-3 f]o"NOV-9$ ~DEC 95 liAN96 36 4JAN96 ll l s 0 - 0 10 -

Cll"!- o7 oECJS ~D£C9S l JAN 96 17 4 JAN 96 11 9 21 0 0 8 

I FEB 96 IJ FEB 96 19 FEB 96 7 19 FEB 96 7 2 - ,.-CB-S s 0 0 

Cll-6 I FEB 96 13FE896 19 FEB 96 12 19 FEB 96 12 5 10 0 o_l- 1 
NP· I l JAN 96 I JAN 96 IS JAH96 307 IS JAN 96 100 1J .. 0 I_ '- !! --

.... 



T--·l. Samplin& Resulu <Pal'l2 of 2) • • 
s.np~ ... 

ou uxo 
Saoplooa Gnol 0... Maalt fba A -bet ~ R--.1 FoiM 

Ond ... 3 a...t 0... ,. ·- Dote Sa I I 1 " ..... WI 0'1) ~ s-&;;;" ......_ "-"" 
NP.2 3 IAN 96 II IAN 96 IS JAN H 60S IS JAN 96 200 2S Sl 0 0 175 
HP· l 31AN 96 II JAN 96 16 JAN 96 1a 16 JAN 96 62 %7 14 l 0 )) 

HP~ 16 JAN 96 IS JAN 96 16 JAN 96 109 16 JAN 96 47 10 40 I l 36 
NP.S 3 JAN 96 91AN 96 11 JAN 96 209 II JAN 96 80 ... S$ 0 0 36 
NP-6 JJAN 96 10 JAN96 17JAN96 265 IIJAN96 90 32 101 0 0 sa 
NP·7 3 JAN 96 I JAN 96 6 FEB 96 92 1 F£896 30 16 9$ 0 0 14 
NP· I 3 JAN 96 I JAN 96 6 FEB 96 74 1 F£896 2S 13 10 0 -0 11 
HP·9 S JAN 96 20 JAN 96 11 JAN 96 202 17 JAN 96 6S ... 4$ 0 0 11 

"NP.Io S JAN 96 29 JAN 96 6 FEB 96 165 7 FEB96 54 n ss 0 0 17 
NP-11 • SIAN 96 JOJAN 96 6FD96 S4 I FEB96 17 I I 0 I 16 
HP.Il SIAN 96 lO JAN 96 6 FDH 144 I FEB96 l9 II IS s I n 
HP-13 9 JAN 96 31 JAN 96 6 FEI H j) I FEB96 20 0 0 0 0 20 
NP· I4 9 JAN 96 S FEB96 6 FEI 96 ., I FEB 96 31 IS Sl 0 0 16 
NP· IS 91AN 96 I FEB 96 6 FEB 96 19 I FEB 96 22 9 64 s 0 • 
NP-16 29 NOV 9S 31 JAN 96 11 FEB 96 140 14 DEC 9S 28 6 llS • s 0 17 
~P-17 29 NOV9S I FD96 12 FEB 96 121 14 DEC 9S II 10 170" s 2 3 

NP· II 29 NOV9S I P£196 ll FEB 96 S l IS DEC9S 73 "to" llS• 2 0 II 
NP-19 29 NOV9S •• 11 FEB 96 103 IS DEC9S ~ 3 Ill 0 I lS 
NP-10 7 FEB 96 I FEB 96 8 FBB 96 131 14 FEB 96 « 9 3()• 0 I JS 

~-11 7 FED 96 13 FEB 96 13 FBB 96 61 19 FEB 96 11 10 10• 0 ~ II 

HI'·~- 1 FEB 96 13 FEB 96 13 FEB 96 91 IS FEB 96 3S ' 70< 0 1 31 
NP·23 1 FEB 96 u FE896 19 FEB 96 S1 19FS1196 II 10 Sl 0 0 I 

NP-24 16 JAN96 I'FE896 19 FEB 96 16 19 FE8 96 28 16 43 0 0 12 
NP·lS 7 FEB 96 13 FEB 96 lO fEB 96 140 20 FEB 96 ~ II S2 0 0 %7 

"NP-16 7 FE8 96 IS FEB 96 lO FEB 96 13 21 FEB 96 %7 16 IS 0 0 II 
NP-27 12 FEB 96 19 FEB 96 21 FEB 96 70 21 FEB 96 2S 19 S$ 0 0 6 

f-;:jp.u 12 FEB 96 19FD96 11 FEB t6 91 21 FEB 96 n 12 IS 0 0 20 
~,_ 

• e...-t..J ••PI of 0U 1oJ1 OS -. 
•• o..s 001 ~ ....noa 



Table 1"". Allal >'I• of Foci~ Dala 

~d leo.o:~ft lAc~o!lo~ I :;::j Pt1cent 

FlarMnco Btaclt ANI 
FB-I 1212Cto95 
f8,2 12~ 

f8.) 12/11'1115 

~ 12/13B5 
FBS 12129.95 
F85 1212MIS 
FB-7 12127.95 
FB~ 12/28.115 
FB·9 Olo04Jill 
FB 10 Oli2CIII5 

Tot II& 

~nogu - A 

5 

--
023 II 
on_ G4 
023 
023 
ooe_ a 
Ol;L 7 

0...?!_ 

~ on_ 
023 
008 
1.95 I 

020 138 

Northwest Ptnlnsulo Ar11 

NP· I 01115/M 
'iP·2 0111~ 

~ 

l9tl NP·3 0Jil8 
01/16196 .,__ 

1M 

196_ 

-l9tl 01117 
02108/DS 

7RI5 

-
~ 
023 

J!,.Ql! 
006 

m 
o,oe 
~ 

008 
0,_!1 

~ ooe 
0.23 
0.11 

Jar 
605 
1~3 
109 

ill-
285 
92 
74 

202 
185 

54 
1-145 

53 

40 34% 
22 34% 
10 JIS% 
31 63% 

1- 50 34% 
40 34% 
4_5 - 36'% 

1- 140 ~· I- DS 33% 
IS 44% 

481 

49 35% 

100 33% 
200 _ t-33% 
82 43% 
47 43% 
eo 38% 
00 34% 

30 33% 

1-- 25 34% 
85 32% 

54 33% 
17 31% 
2t_ 20% 
20 38% 

1- -- ~0 f.clMaiAI J 
UXO-R " ~ted G~ ltcru1 r '-lot r O.uillr 
SUbsu~ I Surface Subsu~ l UXOs' 1 _..._ (UXOI41Crtl R..,..,_ u ___ 

1 

--a 0 0 
0 0 0 J 

0 

0 
0 0 0 0 

0 !!_ 0 0 

0 0 _o_ 0 

5 0 1! ~ 
0 0 JL_ 0 

0 0 0 0 
0 o_ ~ 0 
0 0 0 0 

5 !L 18 IS 

0.50 0 1 s 

0 1 0 1 
0 0 0 0 ·-
2 0 5 5 
1 2 2 4 
0 0 0 0 
0 0 0 0 
0 0 0 0 
0 0 0 0 -
0 0 0 0 

0 0 0 0 

0 I a I 
5 1 25 25 
a 0 0 0 

t 
0~ 

0~ 

00. 
00. 
00% 
12 S% 
00% 
00% 
0~ 

L:: 
r-

f- ~3% 
00% 
_3.~ 

··~ 0.~ f-
~ 

00% 

l 

0 

0 
0 

0 
0 

G4 
0 
0 
0 

0 

75 

17 
0 

77 
72 
0 
0 
0 

f- 00. 0 

I 

0 

0 
_ 1-K 17 
11w r 1u 
00!4 ~ 0 

-

. -,_ --
-

10 oriels 
- r~tt-oed -
-
-

1·~-

-

,_ 
-
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CHid Dolo Ill!. Anomolies UXO"-n5Rcc<>Wrod Grldt!Mt TOUI Petcootot o ... tty 
Ho. Co•fll•da, -...... Teal .......... PHcont su- SuotK. SUI>H,._ uxoa· Anon ... f\IXOfoe~ej_ .._ ... 

NP- 1L 1-Q2AI8IIIII OI L ~ 31 35'15 0 0 0 0 O.K --2 
NP-15 0~ on 71 22 211'15 5 0 111 ,, 2H% -2!. 
NP-111 02/lml! 023 . 1<40 211 2K s 0 2:S 25 17."" 109 
NP-17 92J1mll 0.23 1211 111 14% 5 2 38 31 21.3% ~ 
NP-18 02112JIIIS 0.23 51 23 ~"' 2 0 4 4 87% ___!! -NP- tt 02112JIIIS 0.23 103 36 35% 0 1 0 1 1 0'15 4 
NP-20 D210SIIla 0.23 131 44 34% 0 1 0 1 0...,, 4 

NP-21 02113/M 0.23 at 2..1._ 34'15 0 4 0 4 661i 17 
Jf-2'2 02113/M ~ ~ 3S 3a'J5 0 2 0 2 :U% II 
NP-23 02/181M ooa ~ 111 35% 0 0 0 0 OG% o_ 
NP·24 021111198 ooa liS 211 33% 0 0 0 0 0.0% 0 -
NP-25 ~ Ott uo 45 32% 0 0 0 0 O,K 0 
NP-28 0~018S ooa 83 27 33% 0 0 0 0 OK 0 

1- NP-27 02121198 ooa 70 2S 36% 0 0 0 0 ~ _p 
NP-28 02121196 0.11 117 32 33% 0 0 0 0 0.0% 0 -Touts 3.117 3825 1252 2S 15 115 130 -

Awraoes 0.14 137 45 33% 0.118 0.54 4.8 3.4% 
211 grids 

33 averanecf 

Cerro Balc:o.!l.Area 
CB-1 01104196 023 45 15 33% 0 0 0 0 00% ---..2. 
CB-2 01/04196 ~ 32 13 41% 0 0 0 0 0.0% --2 

1- C!!:L_ 01104198 o.~ 3e 13 36% 0 0 0 0 00% _9 
C8-'l 01104198 023 17 17 100% 0 0 0 0 00% ----2.. 
CB-S 021111198 ...._o oe 7 7 100% 0 0 0 0 ...t2!.. _Q_ 
C8-6 02118188 o.oe 12 12 100% 0 0 0 0 O.D% ~ 

To~ts 1.03 1411 n 0 0 0 0 -
Averaou 0.17 25 13 52% 0 0 0 0 OK 

• gilds 
0 -aaod 



uxo Ealimate --
Grlcl Date Slle AnOrnollOI UXO ItAim• Roc:ovored Grids tats Tol.al Percent of lkn.sity 
No. Com pi< lion Al:: ... og. Totti Sampled Pereent Sub>urt.ce Sulfa"" Subsu- uxo. · Anomalies (UXOI.>cre) Remarks 

Is la Culebrita Area 
IC-2 12120195 0.23 512 170 33% 0 0 0 0 0 .0% 0 

_____&] t2120J95 0.23 368 120 33'~ 0 0 0 0 0.0% 0 
IC-4 12120195 0.23 460 85 18% 5 0 ___17 27 5.9% 118 

IC-5 12120195 0.23 116 60 52% s 0 10 10 8.3% 42 

IC.6 12113195 0.23 545 49 9% 6 23 67 90 16.5% 390 

TotalS 1.15 2001 484 16 23 104 126 

Averages 0.19 334 81 24% 2.7 3.8 21 6,3% 
6gnds 

110 avoraged 

~o Dol Anua Area 
AQ-1 01104/96 0.23 570 100 18% 5 11 29 40 6 .9% 1n 
AQ-2 01104/96 004 23 10 43% 0 0 0 0 0 .0% 0 

Total$ 0.27 593 110 5 11 29 40 

Averages 0.13 297 55 19% 2.5 5 .5 20 6J% 
2grlds 

148 avcragod 

Cal(o Botella Area 

__1!9.:.1 12126195 0 .23 532 93 17% 5 2 29 31 5.8% 133 

80-2 12/2619.5 0.23 7811 60 ll% 6 1 79 86 10.9% 373 

Totals 0.46 1320 153 11 9 108 116 

Averages 0.23 660 77 12% 5.5 4 .5 58 8 .8% 
2 grids 

0 averaged 

Cavo l obo Area 

L0·1 01103/96 0.23 25 12 48% 0 0 0 0 0.0% 0 

L0·2 01102196 023 45 15 33% 0 0 0 0 0.00. 0 
LQ.3 01103196 023 51 17 33% 0 0 0 0 0 .0% 0 
LQ.4 01/02196 0.23 120 40 33'.4 0 0 0 0 0.0% 0 
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U.tO Et.llaoat. 

Orld Da&e ... ,.. I I uxo liaRs AI>' .... wd 
Glib- Tobol ,.,_Of Dtfto.., 

No. c:-pletloft -- T_. a. ....... ~~ Suba41rface su- sue..""- uxo.· AIIOIUIIK IUKOIKtel A.tllarka 

f ouls -t- o•2 241 && 0 0 0 0 

41J111ds 
AWiragea 0.23 80 2 1 3S% 0 0 0 0.0% 0 -.god ·--



Tal>le 2-S. OECcn Predicc..J UXO tknsil)' 

Sector 

Nortllwcst Peai.tullla A 

Nonhw.., Pcnil\5\ll& 8 

Flamenco 8eacb 

Flamooco CulpfiOWid 

Fl........,., Ridfo 

Cerro 8alcon 

lola Culebrita 

Cayo Bo<cllo 

Cayo del Agua 

Cayo Lobo 

Source: QuantiTeoh, 1996 

P/F\IOS/CIJLDIWUCA·Y .J 
06/0) /'6 

L.ow EstiiJlAI.8 

UXOD<Wity Peroeol 
(UXOIKn:) Surfaca 

3.3 30.8S. 

II so.o~ 

1.8 0.01' 

1.8 0.0" 

1.8 0.0~ 

0 0.0~ 

S9 S9.0" 

136 4S.01'4 

47 68.8" 

0 0.0~ 

Ffi1b &tim.uc 

Point uxo 
Density Deosity Pereooc 

Estim>tc• (IJXO/cro) s .... r. ... 
5 6.7 30.8" 

12 13 50.0~ 

2.6 3.9 30.&S 

2.6 3.9 30.8l' 

2.6 3.9 30.8~ 

.,. 0 .75 30.8~ 

78 96 59.0l\ 

212 288 4S.OS 

103 160 68.8" .. 24 68.81'4 



• Tobl• 2-6. OECe11 Ptodiou.d liaposui<S 

Pr<dlc!A>d &posu~ for RJsk Reduccioo AltemA!ives 
(lowlbigb) 

Scccor No Ac:cia.. Surface R"""'val I Pooc R<moVII 

Nonhwesc Peoioaula A 3,679 I 7,576 1841380 184 /380 

Northwest P~iasula B 5,320/7,037 267/ J53 267 / 353 

1'1""""""' Beach I / 15,860 11194 1/794 

l'lamcoco C&mpiJOIIIld 3 I 13,529 3/627 3 / 626 

1'1•-- R.idf6 IS ll ,9S5 18 I lz-4 I I 100 

Com> IWooa 012,528 01139 0 I 139 

Isla Cul<brila 112,052 1 .... 5,604 19,2.15 5,60419,111 
182.407 

C.yo Boccllo 493 I 1,045 lS I 53 lSISJ 

cayo del Agya 1,402 I 4,806 71 /241 71 /241 

Cayo Lobo OJ 568 0 /29 0/29 

• N~: Shodius inwcaw &l~macJvo required for ll!Uimum rislr. toducrion 

~: QuauciTeoh. 1.996 • 

• 
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<apottoll 

CI!IUU:NT OWNERSHIP P.R ONR t•) Scaat A • P.R. DNlt 
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Pr<><R« o( cmlu&<ml 
or ohr<ll<nol SfJCXIU or 
crl1iut h~l!IIM o( 11oclo 
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~ •a.a-e spoil. rrlc2Se, firr. 
or u,:0.1011. 

Oca~IOIW Sale~y and tlcalllllla 
(OSHA) 

Sed-Ill ....S <rotoon controls 11M! ben 
tn.IM&<- pqclicu so a>111r01 naotr 
(ro• ~- acliYllJt$.. 

l!llll.anau<d Spec~« Act or 1973 as 
mJIICndcd (101w ama>dmm June 1986). 
P\leno Rico End>.riJ<r<d Species 
l' rolllbilion 

• 
PR R" INW 
Sei-IOJ(E) 

29USCSJ 
~1.671 

40 CFR 122 
PR 
R&HNIII$cll071 .... 
AI~C-6 

50 CFR •02 
40 CFR 6 JOZ(h) 
PR R.& HNIII 
Se 304(0) 
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<""l';Oa lid ....... a:tl\1 .... 
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dul.Ranot o( &r<.otf lh.u S 100 ol 1111.11 land .... 
IWno RI<!O don IIIII h- l'oi'OCS pcnnrtHn(t 
authotrty. Tloc NPOf;S uonnw>~er pror;r.un wdl be 
adnunlncrc;t by EI'A Rralou 2 in New York. 

MI-J •h>eh jccopord11e apecrcsllub1111 lllWI be 
avold.d or app<oprlolo mltlp1lon rnt ... ret 1run. 
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Co•oltaiOft wuh lho raiiOfiJtblc a~n<y b aiJo 
llllln&fy recommended l~r on.ilc tcltOIU. 



, .• .., ... "'""'I( U<l c· .. ,..,,~., 

"''"-! lhwun. lnd 
( ... ~., .. ltauom.<l 
tw••,...,._"11) 

l)(:.loRQII<>II u f lite 

lruulwanl O>ICIU Of 
~·Ulloni.ll ttnd iurl..:c 
W~ICU 

NlltorralllbtOI'IC l'rcSC<VIIOOil Act af 
1966. 1906 Anlt<fl•lla M , 
A~JOI R ... ta:s l'rot<CttOD M 
or 19?9; Aldloo>IOJ•al .s IIISIOric: 
l'tcxn'lltUA Acl af 1974, uoJ lit"""" 
SM<S Act uf 19)$ 

Werl>nr!J Pr01ea10n 

36 CFRC>O 9 • 
)6 CFR 100 I 

36 CFlt 1100 4 
:and 800-l 

ACT 16 USC 
470~7tlw·6 • 
16 u.sc 

410(.)l11(4) 
usc 41<l,o 

n CFR m 
ltnua!Surw 
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s. 112.l 

no CI'R 6.302(al 

Fcoloty nnl r<CuiMt tile ac;rnllon <>I 
.,<~i<M lUI M fe<lcnl IW.. 

1\oc:n~ lloc:M~ polo<y prrwnrs IlK wpurt 1 
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'""'tc: ud m.a-. "~ pouoblt, a. 
.,.,_. •Iordi arr~-n ro tbc ....,,,,.,. 

oda::l-. r!o\Cnor . ...., •••<~>· 
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boildlop. struct .. n , and ub.J«U 

1\cll<ins shOuld b< o.uklw ohru hove lklvcr .. 
lntjmtll 3UOCI3t~d With the dc>lf\ICtllln or lc1>S of 
W<.tt i i11Ub tuUJ 10 IIVtlhl 'UJ)J)()O u( 11~' ~·ouMntCUUR 
In wctlllll<ls If • pn<tlcalJic lllt<rn~U•o ci lltJ. 

Note ~.\U\"X on wkl m:~~crtal hlu..Uonc orcr.coons woU be cooductc:d m ocaJrd>na: with tho OI!IUXO ufcty SJ)«ilk:;rtloot descrtllcJ on tho U.S. Army 
CGI)!S o( l:.n'oncm, llurtt>•illc DtvtJIIJII. So/try CD«tprs tJtt4 Basic ContldtftJIIutU for UriU(IIodtd & pl.nrw OrrlNitru (1/XOI 0/HrtJIIDtU (rrti$td 
16Dtd2) 

Cl R • l.or!t ot l edofal Ro~I<JM 
DOl U.S. DcpotuoHI ol 1-

HMFS ~·- .. .,,.. Frsllcrlu S.mac. 
PL • ..... 1 •C lA• 
PR """"o liCIO. 

~,,. I ~1, 

IICRA .. Rnntrocc Consonwtoa aad Rcoa<"<IY Aa 
USC • Ullllbl Sum Ccldc. 

USF\\'S • U S h •lo ... W.WHo So:rvi.x 



• • • Tnblc 8· 1. Anmlyais or Removal Response Alternatives 

00\J-1 - FLAMENCO OEACII 

R15k Rtductlon Alltrnalh~ I Altrmatin 2 Alternative 3 Alternathe <4 Alltnlalhe 5 

Compootnt No Fur1her lnstitu1ion:al Surface Oe:arance Cle:~n~nce for Use Complele 
Ad ion Controls (RECO~IM~:NDF.O) CkaraMe 

EJ.l-l:CTIVENESS 

o.....u l'niC«<Ioot Ill Woad.~ I~ t..oaltd pmc- 14 PI • ,;- 10 pubic DOC S:.pf"(3ftt.Crt .... IAIIc ~.ott-.- i11 
Pwblk llallll ••d ~-

,....,ba~Wn 
'"'""" • mtniSM 

~0~-r- p<olltl- OIICr 
IM fa•lnMw ..... Alki'IIMJYCI. t...ak :oan-...a. dcai OWl< In budl .nl clc.11-c for UK 

.... ._ Ill protection 
10 t)w: aAizUIIIIXJJl 

ca•P&tO•od ort• 
u ... _,..., ;. 
ptOICICI,_ 0..1 •Caa: 
........ nc~ ...... 

.... " ........ tlo :'llll1 oa ton, . Llaliled cficaJ\-.s; Ell'caivt for - - Ell'eao.-c kn all Llulo UlttUIC n. 
l'fft<11..-c ICn'll c fcclivnnJ hlbillty ...s risk i:ntNSt\"'C IC llvi1ld. ocd • 11 ocs at c lc:orcd cfro:d\IC1Ias for 1111 

...Sptnlllfltll« woul4 pcnuc, Etosion • lllc bead• ltUS ... , •• 1() 

COIIWDUWIU......td -r-* alasurr..., ...... uxo . 
l"ttm, ntiK"'e Noc tpplk>blt PI:,__, proviOed Lanaocd pcnn.at~Cacc ~ Pa .....,_ , 

(CIItcJ arc nulmaill<d Etofion may uoeanh 
and ICCCU r.strictlons burkd OE. 
crfrnlvcly enforced. 

Rnluctl"" vf MTV Rcma••t wteh.macd. No MTV rcdU<IiOft. Limited \'Oiumc s.;.,••f~<a~~~ >11lu!M MallniUm volume 
rcductioa I YCIIUR rctlw01on. 

SJuu1 ·'fcrm ~<:rrctc Nn •h~ to 1J1fc1y or Lhnhed risk 10 Limited rhk to wo1t crs. Rl<l: 10 wotkers. lll~k •n wo!kcn. No 
Outing WOtkorl. work•rs while posting No risk 10 3,ublle but No rbt 10 JIUbllc but tolk 10 public but could 
hnpltnotolullon $I&I'J a.nd fenct post$, could be • (eclcd by could be alf«tcd by be affected by oolsc and 

no riu 1o publit. noise lUid rcJtriaal 110bc ond rotrk-tol lntro;lcd IICC:CU 
~- accas. 

l'oonJJHuncc " llh Nooe spplkablc. No clt<tnical·spcclfic No chcmlcal·${l«llic No ch<mlcaltpcclllc No ch<ntic:al·sp«lnc 
AllAR. ARAI~s. Action· IJid ARARs. Action· and ARARs AfiiOn• 111<1 ARAR• A1:110n ond 

loa~ion..,clfiC loaciol>-spccoroc low looo ·spcei fie IOC>IJon ·Spcclfoc 
AltARJ "'Ould be MARs wooJd be AltARs "'CIUid be AltARs " "ld be 
cotllf'lia! wodL """'~""' .... ClOIIIpliod ..;o. Ulll'j>loN ... tb 



Tllblc 8-1. Au•lym of Rt~k ltcduclion Alternatives (Pa~;c 2 of 12) 

OOlJ-1 - H • .\ \1ENCO 11EACII 

Risk Reduelion Altt'nlati~e I Alternative 2 Altemathe 3 Altemathe 4 AllernJtivc S 
Componem 

No Further lnstilu1ional Surface Oearance Clearan.ce ror Usc Cont tllcte 
Anion Controls (RECOMM KNOiill) Clcaran« 

1\II'U:..\IIM.AIIUl'V 

Ted ' "' fnwbllhy fcat,lolc Fcailk. FealWt ~ol Fasilllc (' lunxc of fctdolr 
bafy ...... will 8al.c la¥y bnodl •nil .U..: c ......... u( he..,. 
impk-1001 1"1'1olllCI'I .. Ib~ bnt>lt Will aUe 
.urrJCU~t cloff"ta.h • l :ci'IUIIOft 

.It roeu~~ , 

A<lmlaklnlt. < ro.tiblc Fe:'"""' atd - Foaiblc. Wort ,. lk Fos&blt $pocou 1 ca•""' E.orcct ~·oc:• 
•·r•slbilily rcsu~ - kMibk lludo....Sm ~- WlJIY ralll<l .Soti .... r.Xr\Y ICJU1CI 

in badland c:onw'--' .,_ .... n CXC.J\ .. IOn h-..: ... .,. .. on c.,u-.rr••~ "' 
U111'JIOUI!Ib· requite close arns tOme atas 10 ptQkCI 

OOOtdiUiioft wtdl ..,. • .u 
PRONR. 

A>oll•blllt) ot NOIIC required Servo= and mou:riols Avail:tblc, $p<ci>lskllls AY.ttlllblc, 'l)<.t>l sttlb Av.1llobk:, Sf'C"tal a~ilb 
~Ices ond llVIlf>ble but COSily, requir<d. Sicnirtc:w requorcd . Slt\'IOcant <•'qulre.J. ~iliCMI 
Motcriols lo&•JO ics problems. loahtics pro CIIU, IO&IIIIts p kms. 

Local C'.ourlllllfl!t None n:qultcd N~ for lOcal Ncul for foal Need fO< fOul Nero r~r lnc.al 
AtttpiOIICC ~Ovcrrun<nt and govcmmo:r•t aa:<ptJUICC aowmrncnt liCC<pt~c 'H\I.:Jtllue:nt ., ...... ,,uutcc 

RONR atttpt>ncc anlicip;ttcd. P•rti;ll MtOCip:llcd. l'tor1tol nntiulpntrd. Vonlol 
antloipatcd. J>onl3l 3pprovol nnticipatcd. nt•provnl n.ul~lpMcd. RJiflrOVol RllllciJ>lltCd . 
approval antldt>otcd. 

romlntll•lly C'otnonunity mar CuiDITKmity :ICC<planct Some l<mpoury Sontc 1< "'fiOIII)' Some tcn'lJ!OfOI)' 
ACC!tpiUII« <~ptcu concem1. t.o access rest rice 'on rrslstance upw<d by R:liltancc by tho public >cl>>lance by the t>ubllc 

(fclldn:J of bcxh wei the public duri~g dunn11 duu:li"IJlltntCnlalion. 
C&n'4'J10UIIds IS not i...,lcmcntlllion Ponial 11'1llelli<IIA.,Iun hnlal l'•rt approvalil 
RIC:IP"cd. aJII'fO"altiWICipotol lf'PtO"'l " widp.licd lliM:rpottd 

COST No coot. $))0,000 sm.ooo $1 >eO.()()() ~.-00.000 



• • • Table 8· 1 Analysis or Rilk Rcd.uedon i\hcmmtlves (Page 3 of 12) 

OOU-2 - NonhweSI Peninsula 

Alterutln I All eruath-e 2 Altemah·e J Altern~ I ive 5 
Risk Rtductlon No Further lnstltUCional Surratt Altenulth'e • C0111pkee Cmnpontnt Coalrols <:1ear:mce ror US~t 

Actloa (R£C0Ml\IENDEO) 
Cle:lra.nce Clc:lran« 

£n"EC11VOIESS 

O.rnoll tr.lodl• ol ""rut u..a:t fdil ( t 1 1011 Somc..:.......Smt L.-lciWJ 'nsk Lilli< iKI'CIMd mt 
I'Olblac Hroll~ and ~- Ferldn& - sips ......... m!mioft- ••••=d• •.-u Jlllfooa redbi:l""' 0\n d.._ 
lhc £a• I..- let~ pnl'Cdinncu Uitu1ooul COD!n>ls. dcu.cc Lunouel for-

~clean.tc latnw"'C c,.hin 
-lei*- apoacd 
l'fi*C(iool for llikn 
a c:aq m 

t.o•c·•mu HOI dfccll~ 14 Effet~o•c. If...,... Effccoi~ for.-. Elf«ti.., for all Unlc .r•c~asc ' " 
fftet~hrn~u red"''"' nslo. n:stntttons Ote atfon:cd. ialtusive Ktrrbies* xti\>IUCS .,rret~ovcntts o•tr 

lndf-1\ c for 
d.- fot a!l 

iatr'amve xta~ 
XUifiUCI, 

(little Qpm<d). 

11t nlutncntt NC'II ap rollc able PciTIIIUICOC , If f cncc I arc Umlcc:d p<lliWlenc:c. l'crmancm. Pc.tiNrll(rll 
""'intalnod and ICIC:CU Erosion nuy Wl<ll\b 
oc:sorlcdou c:nfon:ed. buried OE. 

N<<ltt<llun nr M rv None apvllc•hl• . No MTV tc<luccion. Umited volume Slanil'k:am volume M!Uunum vnlume 
rc:4~clon . red U()Cion. rod oi<C \on • 

Shc!rt·Twn l'lfrcu Nosloon•C<tWI Umilcd nsk co worker< Umiced ri~ co Lunitcd rb~ co - tc11 Umlt<d ~~~ tO WOlken. 
Ourlnt: cff«U. o.hik I'O'fln' sip> ood ~>'OtkerJ No rosk to public. No ros.l: to ll"biiC 
lntl~ ltmrnlulrnn fence pam. No rist co No rut to ll"bl!C 

publlc 

Cacnplla- "ith No chclllnl No cllmllal-spec:ifrc No cllcmicai·Sp<Coflc No cllcll\IC&l-lpCICif!C No dlnlllni.Jp<dr.c 
A RAitt •pcrorrc AltARI Ill Adioa· ..... AltARs AdiOll· anol ARARI Aa.oon Md AltARs Actron· ood 

llftJ loat..,.lf'Clil'rc ARARs ~spcar.c locollOMpoclroc ARAIU ~on~.,Oft .pcc.r.c 
kxllliOD->jl«int WOIIld be compiu:d WilL AltARs would be -lei be c:on..,tocd .. 1\h ARARt wouiJ be 
ARARI "'<>uld be COillplled witb. ~lcd .. hk. ..,.,.,.oal Willi. 



Tahlc 81 Alllly~b 11r Rlsll Rwuction Ahernati\-es (Pa&e 4 of 12) 

OOU-2 - Northwest Ptnin~ula 

Allematjn I Allemath-e 2 Akemali>e J Alltm;uh·e 5 Ri\k Rtd11e1 ion No fUrther 
hastil uliooal Surfatt Altan:uhe 4 

Con1plcle Cot1111011en1 Controls Clt<.m~nct for Use Action (RECOMMENOEO) Clearance Clc:~ rance 

L\I PI U.l t 'IT\Illl.rt'Y 

1 •d•oklll h;~,l>ll cy t<uoW. Feasible Fczii&Oarl~Q Fno.~k a.,..-ot f....W.. Cl<•.-c o( 
o( loovy bNsll will ht1oy bnosh Willi· IRe htny bno•h ••II aule ..... ..,_.. .. ,,...., • ..,, .. ..., 4o llo.vll ..,.,.._,..I .. 
ciff ..... .. ........ 

I Admlnl>tMIO< f<::oo.d>lr ~!c: Fcasillle. W ol ""!""• .-......... [ ..... aa-«1 ~-a .... "'~· 
t'.-.. <tbololt ciOfC coontuuuo~ bini p<OI«<IQA IIIII)' WINficant 

wotll PRONR. Rtltld t:lc:a"\<&ll()ft rfl adn•&UJQit\<c 
IOU_.. fUUtc:hOilJ 011 ttc 

...... O(lfc 
U U \'_.lO,. tatliltfaf 

·''"''""'"'> or 
None 1cquin:d AYliJIM>Ic Socnc la&l$1ieal Avaibble. spec&.~~ ll .. lt. ..... <ptCJlM Jkllll /1\lol>bk. >pc..ul st1lb 

Sco~n~~ •nd problans 10 1..,keeiU slilll rcqlllf«< . l<fiUIK<i SiCIIlflcUII l<'qollral S'tf"ftaa~ 
M~tttl•h Caodns ..., sip loa~>heol pNblc•• klc~Stocal prublcnos 

iruWL>don. 

l.ut"'l <:tn \ruturul None rcq•lr<d Need f o 1 local Need for local Nwd for I<ICIII Nc..'CI for loc•l 
/l~<jJIIIIU CO\'c:rMI(II and USFWS co••ro.1n<lll """ 110""'....," llll~ USFWS t"•cmn!CN llld 

OCCI:f!IIMC :wuicipaiCd. USFWS a«q>~-.: =•nee 1114kora<td \~WS .oo:.t<t .. ~~~<• 
llpprovill upca<d. on1icipa1<d. Panlal :II nppruval ft1uiclp11"i. l'•111ol 

approval e>pc<lcd. U iiCCI<d , npi110V3l f~IX'<I<ol. 

Cuounuully Non' r((l•lrad Otncrally e~~pcctod. Some ICmpor>l)l SoniC tcmpoury So II!C IC ll1Jid I"')' 
ilo<'efii(IIICC RC$~ upcctod flll<!l raisuncc by lhc tC1hlan<e by aho publlt ICShlliiCe by lhO p<lbhc: 

hi\crs. publoc durins durin~ lmplcll'f:fllltion dllrtna lmpl~n•cntatoon. 
amplemen1:uinn Panl.1 aPfiNWnl I• t>an lal "l'flroval I< 
1-'anill opprovlll u oxpoacd. Upt.'Cit'd 
CJtpeaod. 

CO.'il' No coon . 5112.000 SI ,IJO.OOO sm.ooo n.ooo.ooo 

.... Cli.IIIMIIIfAIIJOr Ia. ... 



• • • fable 8-1 Analysis of Rldc Reduction Altemarh-es (Page 5 of 12) 

OOU-3 - Cerro 8alcon 

Risk Rtductlon Alternative: I Alltmath·e 2 Altuuath·e 3 Altun:Hi•-e 4 Allc:rn:.uhe 5 
No Fartbff I nstilution:ll Surrace Oear:ance ~rorllse Compldt Compoaent Action Controls (REC~IM&.'IOt!O) Cltar.~nc:e 

Ul'ECllYIJIIESS 

o-d~fll lfo ..,.._.. !..-... plCIUalaD. IJ&:i I ..... eaiae. Sqinof<&M ioacwd Ultlc18t ....... 
Plobllc llalllo ... pniC(IClioll Pwtlhc .,...,_.,. -.11 ~dc:a ...... ~oo.,..t ... proc.caiM """ 
lkEa.-1- 4cctQJC rb1; ID a inaaw: .,...._. Cor dCIIfMtt ~ .. -. .... cd tlqrcoe. b.wlowau .S viUoQ 

to site. 

............ Not d'-th"" lA U.U..S cfleal\........_ Elf~ror- EflraJ\t (01 all Liulc tJICIC&IiO .. 

•.trmh- ... .,.. ru.t Aaas ICibicbocs ... u.r.sift- K'll\ ... ltS. ICIJ\ tl>U dfcclt- .... all 
ba"C QOI possibk. 

lnefl'ec:u•c (or llltNSI\"C Kl&'fMKi 

aaivitics 

l'amanm« No clloct. Not~. Umiacdpa.-..ce 
EtosioD may .....U. 
buried OE. 

Pen,... ... Pcrm>nmt 

Urtluc:llon or MTV No~. Nouc. Limited volunlC ~niOeiJU volume Muimtun \'Oiume 
m!Udioft. ualon. rcducuon. 

Sh1J11·1' t rllo I'Jr«t, No ahon term Limo~ risk 10 workers Limited risk to wort era. Limited rhk 10 workc11 Umilc<l rbt to 
Ouring rllt. wbilc polling signs. No No risk tO public. No rls~ 10 JJUltlle. wntkers. No risk I<> 
lmatlt:tuculnlfuu rlsk to J>U~Iic. ''""'"'· 
c .. npllnnre """ None No d~emJcal-spcciftc No dlatlcol.spodfu: No dtrolll<al ·!!ipO<illc No chcrnoc.tl spocific: 
ARARJ ARARa Action· and ARARs. Actloo· lncl ARAib AaloA· and ARARJ Action- and 

locallon·specifie location·speetlic loclllOII·IP<'I:iroc ARARI IOQtlon 'I)CQf.: 
ARARI would be ARARs would be would b< cun~Jiicd with ARAR1 would b< 
complied with. complied wilh. eo'"''' red w11 b. 



1 able 8·1 Ar~rlysb. or Risk Reduction Alternatives (Page 6 of 12) 

OOU-J - Ccm~ Oalcon 

Rhk Nclluction Altcrnall ve I Allemalive 2 Altemali,·e J Altunmhe 4 AllcrnJtive S 
o Furtbn Institutional Surface ClearaMt acar:mce ror ll~ Compl~tc 

Cotllp4JIK'DI Action Controls (RECO\fM tJIIOED) Clun~ncc 

l\l l't.U.II VfAOiliTY 

1 a:llakal tc...alht) ~Nt Fco~bl< FadJk. ac..mc., or Feahlt Ctut.cc u( Fc.awlolc II~N<•'U. 
11<aoy .,.... will cnatc b<wy ..,.... ••ll ..u d<l«l.iool ... ,.,._. .. 
inpkmmc•cw •1 2 Wf'Ulla. th(f<llle vi .lll ()(. -'J.d> . 
dilliwlr Oa<-c vi bc2Y) 

bn>ll •dl m.L: 
·~····rwnt.at•...a 
ell frcull 

,....,,,,.,,,,.t ,_~ .. a..-1«1 fcaiboiJiy l.ulol<ll [easollild)" u..... tc.~t>l"> ~lcaAbd•) 
tMilollll 1'1011<11)' ~ pnn&dy Aa:cso pma;..m. Aac:t~,rt:J.)411)0 So<ncl·"'""' ... "" . o.,nod. FcnciJIC ncK rcqwml. rcquir Sonic u.:a•o1110t1 upa:l<d 

fcasrblo lurutat1nM tltl uc.tv•WMI 
rrn"' """""'"""" "'~al fro,. 

a-tn..'lkr 

-'••ll..t·llh) ur N<>nc ""'••ml AV.llbblt. Same Avaaabk. spctJ:II U.llh Av.,bblt, apx .. l il.rlh A••il.Jbl<. 1(K"CI.d >~lib 
S.nlus •nd losJsdcol problems 10 requln:<l ••'!••«~. Slanll'lc1111 ''''u"td St~nltlc:mt 
Mur..-lulc implcmCl\1 rcncin, liiAl loajlllcal problem• IOII"I'al jorubl<rM. 

u;n IMrllluioA. 

Loc':ll c:oult ... r:nt Noae rrquloal N«d foe local Ncod fur loe:d Noall011lotal Nl"<d for lrrul 
Al.UJlh&II(O JOvcrnmerv. .a;r-

ts no1 1.\.1Uicipa1 • 
suvcmn>cnt .._"CtJllllli<'C 
anti<:ipoo<~ . Approv•l 
expoct<d. • 

goYcrnmcnl acccpllmcc 
mulofturcd. AJIJIIOmol 
t lltt<LU:d, 

~ovcnuncm 1\Xcpun-.:c 
noul~lp • .ot~<l. AJoprlrvnl .. ,.,,Old. 

f'ommu"lt) 
None '~"''"'· Prl1·11c :.1i"Y· S.p PriVllle p<OI'<ny. Pnvatc 1•rapeny r .. .,.., ''""""Y 

AccqM.IItft JIOSllna lcPCin& A<x:q)llllC< Cl(IC(Icd Oft Ac«pt.tna: <>.p«lall~l 1\.cCtf'\f..wkt C&JKtltd nn 
aca:pt~l1« noo ponions o£ rbc OOU. lf"'ora olt~c OOll ~111001 or olre oou 
AniiCIJI•Icd. Righ....of-c:•rry dlfnculo oa:Jll> rrf..:nory dlmcull t hiS ol cnrry doOkrrll 

to obtain on the c111iu to ntwaun un 1hc tnlho 10 ol,.•Ju un the c:ntlfC 
oou 001.1. OOU. 

CO~T "'0-1. Sll.IOO St99.000 S."JJI. 001) Sl'Jtl. (UJ 



• • • Tnblc 8-1. Ar~1l)'$il of RISk Reduction 1\llematives (P ;Igt: 7 of 12) 

OOlJ.4 - Cultbrit2 

Risk Redurlfon Altemruln I Alttm:Wve 2 Alternative 3 AJtemat lore 4 Altem:~live S 
No Further r nstjt ulional Surface Clearance Corupk:te Component Action Con trots (RECOMt.tENDED) Clear1111c:e fur Use Cle3r:mce 

EJTEC1l VO.'l:SS 

I 

0. mil l'rwltd- ., No..,....,. .. Lt•ed piOI<Cf .... lloa~ pracai<IL Moot l.lll!itod iocra.cd Lwle ...,c:a.cd 
1'111~1~ l ltobk ..... JIIO'CCI•OII "- rdrictioe:s OE lia 6 Uldocs or less pro1ca.a. IWU S~~rf~CC rr««t ton O¥tr 
11tc lll•lro-<011 al..., .. pbc< hiiNI bd""' 1lle Slllfllte. Slllr(..,. danncc l'nl OE 

dUilKr (CH - · rcplady poua&ld cfc;w:a••• WOII.Id ~ *'<ptt dl.uo 6 lacks 
"-f .... IIP pmt .......... ~. Atcasw!KR 
_.w....,_~lk .6n-ciop-.<IIC » upca<>J ....... ~ t.bould..,~alooa 

~~~P<opn>le dcplll . 

l""''t·ltna Nol effKIIW Ill U..1<t1 tff<Ctl ..... s Efkctiw roc ...,.; .. rust•-e Elf«!•.., ,., Ill Uulc locRMc 11 
Elr «II• c nost n0KI"' 1•t Aa:as r<JUKlio,. KliYi6es due 10 dqxb ol KhVII.U LMIII .rrcchuDaJ o~t 

difl".cull 10 ...ron:c. oidu>ct. Most onllu:>cc: tfiC:rQ>c 111 tffca"'c- cle>lacc lot we lor 
Wlll be clao<d min: llus a. a wf•c <lnu- oll..,,.,c.n. 
aJtaUJYC. 

l',nnt~Milft' ,.,. lpplle<»bi< ~I"IIW!CAI If f<ams &10 Limi!Cd p<riiiJIIC1lCe. ~_,, 

~-·· m.tlalolned lUid IIXCSJ Erosion may ., .. nh 
ru1ricllons enforced. buried OE. 

l<••hl<llon ut MTV No tlaniRUIII No Jl~niRcant volume Significrun volume U n1hrd ftddhlonftl l.hnhed addhit111•l 
\'OIUIHC rcdoc1 on. reduelion. ro<lucllon since 1010•1 ruhx.:Uou 4o:incu mo't 
IC'dll(llo II OE liu 6 lnchos or leu Oil tics 6 lncli<'J or 

below che surloco. lcJS below lllc svrlote 

Shon·T trm I\ITtclJ No 1hon etrm Um~Cil rid 10 wortas Limited rule 10 wort ua. Limlled rlik 10 IJmucd tm. to 
OurlnJ: risk. ~::'·• '''"" and 

No risk 10 pubhc. WOr\tcrJ. ...,~crs. No risk to 
lntJllomrnt.rloll ccpo•rs. No ri1t to No m i. 10 public J)llhlk:. 

pWJioc 

Cornplla- •~h Noat No c:IKnucai-JIICCl{oc No c:banical-sp«•fiC No <bcrial oroclnc 1\o d.cmoc,..,..:•fot 
A MARs AltARs. AaJao. 1M ARAJts. Ac:toc.- Jlld ARARJ llat..l Inti Altlllts. Ac11011 al 

loailloo JpC<if..: locaioft..JpCCiflt AltARs locl&io&spce.roc IO<&Ilorl-tpcclflC 
ARARI would be ,.'OIIld be COmplied will> ARARJ-.Idbc IIRIIRI ,..oulll be 
-plicol wi.lb. coon;•l icol w 11 k OIJfYllllcd wMb 



l'ahh: 8·1 An.tly,ls of Rtsk Hcducuon Allcrnatives (Page 8 of 12) 

OOU-4 - Cuk!brita 

tUsk Reduction Alttrn:uhr I Alternative 2 Alternative 3 Alttrnathe 4 Alttrnalhe S 

Componcul No hrtbcr I nslitul iomll Surface Clearance Cle:otrunre ror U.w Complete 
Action Controls (R£COMM £ND£1)} Clc:w.!nct 

l\11'1 D tfNTAIIIITY 

T .......... ~......tJI•tt fcato"'< kadllc: Fcas>lllt. ec.a.nc. of fasltk. ac..n.c.: o( Fcablt 
loi::I'J bRill wtU onalc ... ., brtJa •Ill -.lt lkt.._._ >1111 ''"'""' ~ diffocult .. hapic8c&otlocl dtlficult ul .U OE .. ~.,dy. _.,..._w.....,..,.. Ia so.,. ~~~- W<.11lla Ocar.ce of IIQ>~ 
... ...,.,....,. ...,. lotaJI .. IU COIMI•IOOII ....,. bl\lila .. ..ra .... 
.aivuJtS laM aan•ltu. ·~ ....... d ....... _..._ , 

w "'"''"' """' tea c. u~W! huaJ tiD)' IJnM 1 
Xlt' u a ., 

A>llllloislnlh< fa.iblo FCMafandiiiXcs:o Foslbk ~ 'll l<qout< ~ .. bit . SJJ«ICI I"C..a.l< [Apoct 
~....SWiolt CCIIO CIIOII fasilllt • dDSC cocrd·- ..... fM111Cl<l<llll m•y IC>tna l'c..t'tr ..._.llldtr.a!t\11:: _,lle35. PRO);R (_\Q\"liii!Uf) In - mtfiCI .. I\1111 

EnlllrCI:ftl<1ll or ,..,... .,.;as ••~auoas m J.Oaw: 
CdlOO lolls w:rJ lr\.'a) 5U prorrtt 
doffiCOJh due 10 loi'<'ICI. 
remote,.,.. or loca1ion. 

A••llabiUI) ol Nol<t rccpurcd. Available. Signor~Can~ Mail>bk:, >p«ial skills Availabk, >J>ttl.ol 1~oll> A'"''""''· 'IJCCioll s. .. l«s :uod ,., ... .,., pcobltmi 10 rtqlli~d. Bolli rtquiml rt11\1fr..S llo;ol> rrtJUirrd .t.UJ r<qulr<d llo;Jcs 
M•ttrl•ls tmplcm<nt fencinh IJid 10 mobihte mc:n and 10 noobllbo olen and rt'<\Uhc~ lu mubol"': 

ai~n in;ullalion. ccc cquipn1cnt tqulpnocno llM.:II 1\111.1 f:(lUillllll1111 . 
w II he a grcAit r CDII 
(Ot tnnspOnlliOn ol 
noatalals. 

'"""'' eo ... .,,....,., N01111 r<qutrtd. No<d for loul Ntcd for IO<al Nml fo< loal Need lor local 
ACcti)IUIK't' aovrmmau ond govcmmtlll ""d us~ws JOW:mfl'l(nl and fo~onnntcnt :end usrws ac<q~tancc aa:tpllll1CC anUciJl'll<d us~·ws ocrc1u"'"'" ISI•WS ac..<plnnrc 

antlclpJt..S. So.,e Acxcptanct: u pc:ct<d Jnt,.:IJI:It<\1 A!Upi~CC •m lcop:w..S. 
rtll ncuons lllllClplll<d UjUI<d A«crwrc• ••Jl«<<d. 

Cemamautr N- n>qllltttl Ga!Crally ••pcacd E,t;peacd Some rahulft ~ s....., ~ S..IIIO ....... ,.._ Sonltrauunce by lilt publlC ~UMJ rnosu.c by 111< pllbl..o fCO•>tanoc b)' lllc flllllloc 
oAp<Ct<d flo• tooms\1 impk:mdtWIOII lllnn& l,.tomcnt•tocm dUIIIIf 

lntpltfi'ICIII•IIOft 



• • • Table 8·1. Analysis or Risk Reduction Altcmacives (Page 9 of 12) 

OOtJ...& - Cukbrlca 

Risk Redocdon Alternathe I flllemalive 2 Alternathe 3 Allernalive 4 Altemalive 5 

Cocnponrnl No Fl.lr1Mr I nstic u tio!llll Surface C.learaoce Cleal"'lllet r or Use Complete 
Aalon Cont rols (RECO)Il\f&'IID£2)) Clearance 

COST t.oeott $371,000 S678.QQO n.060.CAII.l n.uo.ooo 
Signir.cMc costs for dtily s., .. r ..... COSIS lot Sif;t~JIIc.w cops lot ....,.liucion 10 sile. <lolly mob;hutioe 10 c~>•r mobll.u~ooe co ... S*, 

I 

' . f S,.,. • lA,Cl4c I&W W 



T~blc 8 I An~lysil> or Risk Rclluc:lion Altcrn;ui•-es (Pa~e LO or 12) 

OOU.S - Oth~r Surroundin~ Ca)' 

Allenllllin 2 Alt«n:lth t J 
IUsl.. Rcduc1i!NI 

Altun:llh't I Institutional Surrace Oearance Altern;atlve 4 <\ltt rn:tlhe 5 

Component No Further Controls (R£CO~IM£NDED Clc:arance for Use COI11Jlletc 
Action {R£('0~1ME."'DE0 AS • PIIASE II") Ck-ar.a11ee 

AS " PliAS£ I") 

1:.1 1 U ,"'l\ 1:.."1~~ 

lhttall ...... _,_.,"' No pNI<Clroo s-o&aili""' ptOitaooa Sono lllrn:ascd '"" 
Ulllt WJ<IGll<'ll r>)l. l~lllc iout.nulri>lo. 

l'lol.l.cllnllllo .. Aeceuresanc- a ' :,;_ 10 'UIW'J to ,......, ... -• o:.rlllot r<>lu<o.,. ""'' ""'"'-" 
, k r "',.,...,.. alreod)' • plllot C>)t .,.,... Slllfa1e dcar.ot dcM~ (;aile ,., a:ilt 

OR Rp.il01y pa:111lcd. .....,..,.,...,_ 
pou..,IJC) ot ·~'"""' 

Fcnc~n~ -.1 """ protcct~CMa fO Y11IIOC1 ICIIVOIICJ on any ot ll.c 
•'01d4 IDCI'CI5C II'WI uys . 
plllll-

..... , ...... NIH cffetto\c on Elf« I"'"· if ICCCS• EITecti~ lnlNII"C 1-lnlc tocrc»c en Lettie t•~ rc:J\1( rc 
~lfl'tlhrol<'\li o..Sudna n 1k ra:tndi tOnS aR: J(livotics 1101 upt(lcd. ctftC'If\'fttC,)• O\tr tUmrV<Il<<> o .. r 

uron:td. Wovld rcs•lll io 111110>1 "'"""' Clc>I-C >I...:C '-UDIIX'c fvr * · 
....... dtarlll<t lntMtrc lttt\ ICK"S we 

nor Up«l<d 1114 01:. 
e> pcctcd 10 be •••• 
surr,cc. 

p~ II " t'tlC"t Not .. lj)l...,blt ~noancru, ir kaca: an: Limil<d ptrm>lll'll« 1\:lllld<nl . l'mn.tonmc -·•alnaJ ar>d o«cU E"" ioo moy uncanh 
rc:urltl i001J cn r orud. buried OE. 

ltrdu( tlou or M'I'V N 011C, None. Signincant vuhune l.i noloed •ddhlonl•l IJ nohcd ocltlllioMI 
r<ducuan. red union 01 cr n. .. h1c1lon cwtr 

llhetnaliY<: ) Ahcrn.luvc "' 

Short·1'cnu 1-'ffWJ No thorc 1rrno SignificllJ1c risl: 10 Significonl mk 10 SlsnlOc:u\1 rls~ 10 Slanoroc~nt rhk 10 
Ouo lnfl crrc:t~t worker.t If fencin& Is \\'Ofktrs. Access 10 ll'Otkm. AcCCU IU IIIOSI .. ~orkcrs AC<l .. "SS 10 
lnoplrmtnllllon inscallcd. Acecss 10 1110>1 or lite SIIIJII cays or r•c .. ~, tllf• 11 rr- ot lhc floJI CO)S 

mo>t or the SIIUII c:ays IS balat4oa. lw.adous. •• hu.vdous 
IJ h;mnlous. No nst 10 pol>hc No m t 10 publoc. No rt>lto publoc 
No risl 10 pulllic. 

c-p~, ....... -h Non. 'io dwmrl-~tc No dlcatcai-Jpt~C~CK Ho ..._leal .poc1f11: Ho <ht~ IJ<Of"' 
IIRARJ AlARs. /lc'uOa IIOd liRA~ 1\clic. •d AR/1~ 1\CI- 11'11 IIRARJ Atll•-n- ...S 

loalt0<1 .,.afio: taatlon JptlClfot kl<aooupa.,r.c 11a11Rs la.:.lu .. spmfiC 
A llAR• "'-ould be AltARs woold be •ould be comphcd •~b liM/Ills .. oukl k 
..,.,phcd ... """'''loal wodo cunorlocd .... h 
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as lhc OOU is- CGIIdiiiOn1 811)' ba~l 111J in COI>dll""'' lfl¥1 
>.a:aslbJ,c by laid. act hila hmu actl\'llln 

lrtlpltno<-oon dofllcotlt hllpk-•oon dofflc:oolt 
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Intrusive (29.28%} 

Mag/Flag (26.87%)-

F~gure 2·16 
PRODUCTION RATES FOR CULEBRA EEJCA 
FIELD EFFORT 

0 

Clearing (37.14%) 

NOTE 

Clearing 

Intrusive 

Mag/Rag 
DemoOps 

908 hrs 

716 hrs 

657 hrs 

164 hrs 

CULEBRA ISLAND 
CULEBRA ISLAND, PR 

U.S. AIUIY El«lfKEE!Ufj(lAJ«lSUPI'ORT CEifltR 
liUtiTSVUE 
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U'l'BlltliX 1. 
AmiU l\C> 

l:IICDI%£1\niC %Vl\Ii0l\'I'IO!IfC08T A.'lliL'lBZB 
OULEBM ZSI.Al."D Nll'l'IO!mL IIILDX.Il"ll RllPI1GII 

CVI.ZBRA .:t8r.aND, 1'1t 
18 Maroll uu 

l. . O Qp,l'JCTm 

The objeoeJ.va ot ~1o Delivery order i~ to partor= an 
2nvinearinq EVUuation/Cost Analycis (BE/CAl at the Corcu Navy 
9\l)\llery traininq and bomhi.ru1 ranqa, OUlobra Island Nal:ional 
Wildlito Refuge (NWR) And adjacent cayoo, PR, Tho EE/CA will be 
uood to ll'lpport the Ordnance and ZXploel ve Waste (OJ:II) 
rottoration process, OEW contamination e~ists at tho CUlebra 
Icland· NWR and adjacent cayoc. tbare ore listod ~~dfor proposed 
endangared/thrutened epocj,u locatac! within these oitu. ow 
Bl.l:pling IIAY l>o porton.cd • 

Tho work raqu~od undu thio scope of Wo.rk (SOW) ! alb under 
tha De.tanso E:nviro1110antal Reatorotion P.rocrraa (DERP). and 
Foner ly Osea Dete~>&o siteo (!'UIJSl • Ordnance end Explosive Wasta 
(0~} contudnation axi1lta on property ovned by tho Dopart:~ent of 
tho Defense. 

3 . 1 OEW is a ••tat.y lla.:ard and li&Y conat:ituta an ilci:lent. 
ondangenont. OW:ing the CJ.eld .. ctJ.vit.iea, tho l\• ll and 
ll\lbcont.rac:tor •ust talco precaution ' not to di4turb any ow. OW:inq 
tl1i8 aCtion, it -y be neceaaaiy for the A•ll to dqtroy on •ito 
any ozw encountarad. 'l'hiG action will l>o performed i.n accordanc:o 
with (I.l\11) tho Coloprl>benslve Envi.roN>entlll Rupon•a, 
Compensation, Gild Liability Xct (CERCLli)(Scot.ion ~04 } 1 an4 the 
National continvency Pl.., (IICP) csactiona 300.120 (c) end 
300.400(e)). Ito re<!oral, state, or looe<>l 'pcTJOit:a =• required for 
any r euedial action t..ken on thia site. 'l'he applicable provbions 

AC•l 

... 



ot 29 CFR 1910.120 shall apply. 

2.2 Due eo the inhare·nt: risk in this typa of' operation, the: 

A-E ahatl ba li~itad t o a ~o-hour work week Jeithor five 8- hour 
dayo or four 10-hour day~) uhcn pertor=inq OEW oparntion. 
Unexploded Ordnanem (UXO) pcr$onnal shall not porto~ UXO-related 
tasks for ~ore than 10 hours par day. Personnel performing uxo
unrolated ta$kS arc not l~tcd to a 40-hour vorx uaek. 

2 . 3 This site is not a 5uopectod Chemical Warfare Material 
(CIY'li) cit e. Ho.,ever, it the li-E encounters auspectod C'..IM during 
work, Tho A-E shall i~ediatoly withdraw fro~ tho work area end 
notify tho Huntsville Division Project Manager. The Huntsville 
Divi!>ion Sa tet.y Office who will in turn notify the Technical 
Escort Unit (T£U). 

2.~ The tol louing areas and adjacent oayos ora to be 
covered under thic EE/CA : 

2. 4. 1 llorthl!o-.t Pnninaula. The 600-acro Northwest 
Peninsula was used pritoa.r ily for shoro botll:>ardl!l<>nt cantered on 
~hito-waehod r oeks .alonq the shoralino, s1=Ulatcc1 gun 
e~J)lacemont, llhito-washod Shor:oan 'l'anl<s, and whi~c-paintcil fuel 
drwos. Target was placed ::U.d-peninsul<~ tor napalll and <1ircraft 
delivery ot inert bol:lb!> and rockets . A wire •cyclone• fence and 
tire break d11line~ato(l tho southeast boundary of tho bomberdm•nt 
arol!l. Thero ~ay b<ll other areu of OEW conta.:aina~ion within t ho 
Northwest Peninsula. 

2.4.2 Coyo dg Aqua pr ! 9V0 C!Y• Cayo do ~qua ~AS UGOd 

for offshore and aerial bombardment oxtensivoly for night tiring. 
This cayo had one of tho gr~atast density o! observable OEW and 
many are exposed . 

2 .~ .3 cavo LQbo o~ CrosR ¢AV - cayo Lobo bas ~wo bunker 

AC-2 
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P. 7-'23 

obaervat1on poots an4 " oc.ries of fire tar<Iete pre.siiiiOably us~ 
tor air to <;rCWld tr.:n>ll .. n. !!ro or ctratlnq. No larqe tunitiona 
are com=only tound on the ioland. 

2.4.4 s:ayo Als:.rr;.u.a or rupqy .aovl, cay·o Alearraza 
olao baa high density o f OEW. rhia leland ia very ataap and 
di1'tioult and dangcroU4> t:o vorlc on. Kigh and lov level radar • • • 

bo=hing and ooarebliqht t:arqct boabinq vere oonducto4. 

2. 4 . 5 Lop Gapslgg or "'in Rqclq:a. 1'hia area vas used. 
tor dl.ve~-bolol>ing and air to 9round =iuileo praet1eec. 

2. 4. 6 Qjlo~ito Ialop~. CUlebrita Island provided 
atratinq on and otfcbore on the vutern end ot the ioland at 
uotollo Beach. Live and du=Ay•varhead ~orpado voro tired at a 
sheer Olltf taco on the ncrthvCDt: side of the island (Marc 
Point) • 

2. •. 7 Cayp 11burgn gr fbnrk &y. '!'hi• a_ro_a ua_c uaed ac 

a target for live ond inert conve.ntiono.l ordnonce t irln9. Thia 
area ie a ..-11, unvegat&tad roc:lc vith little or no public usc. 

2.4.8 CAVP' Gfniqpi gr palPde coya. Two vogotatcd 
ioliUido ~t vuo uood .. conventiol\al ordnanco t:arqota. 

2.4. sa QYg Bosolla or co.yo t.aUon. A flat, vet;6tatod 
key near CUlobrita :toland thot vas usao1 for Novy lxn:>l><>rci:JI<lnt. 

3.0 . J)mn.m PIQC!8XJTX01! 97 aosy&(!ll 

3 . 1 CfASJC 1\ Bm-Jn! pm A.'!D PgBPO;tK SW '{ISIT. 

3.1.1 R§Yisw CXi~~ing potA. The A•Z oball rcviav cxistinq 
do:t.te ae re.l<lt,ed to OEW ~t the CUlcbra Idar.d ~d adjacent cayos. 
In addit~on, bOth !lora and fauna that are lioted ac 

AC-3 



endan;ered/threatencd apecie~ o~ boinq propose for 11atinq under 
~ho federal, State and loe3l Agoncie3 oholl be reviavod. 

3.J..2 Sitg ylnlt. The A-.2 shall e«>rdinat4 vith the 
Contractin; Officer, rederal, state, and ·Local A9eno1o~ prior to 
thC> site visit. A aha visit 15 allthor!ud. The A-£ ohall 

coordinate tho n~r of d~s and any sito visit travel plonu 
vitb the CZl!HO 'Proj_ect Monoqer (Hr. Roland aal<tv) ot lust 10 
c:alanda.r daya in advance ot tbo aitc visit. Tile aito Villit t..,,. 
chall include a Senior OxO SUpervisor. 

3 • 2 CTASK 21 PBUMQ :U'!£ ~P£CIPIC l19&'! pLN!. 

The A-B ehall prcpaxa " Dito specitic Work Pbn (WP) to 
conduct the OE"fl supling. 'l'bo situ to be covered ora listed in 
Paraqr<Oph 2.• above. \'h• llp;>rodlllate site or eaCh OE'tl aouopl.inq 
qrid :~hall bo propo~cd by the 11-2. TM li-E shAll propose tho 
locationo of Gill:>pling grids. The WP ohdl o\1\:lino tho A- ll' a 
proposed :othodology of acca::>plhhir.g the ol>jec:tivo. 'fbi,; shall 

include site-apccitic natural and cultural ruourcoo plan, oxo
related procedures .and practices, equipaont, administrative area 
and oquipment, d~olition :aterials and Choir security and 
accountability syat:e.,, perconU protective cquiPQIIIIt, internal 

and external oo=nieations systeu, rupondbilitiu of project 
personnel, rosumes or all uxo pcxaonnel and key non-uxo 
pereonnel, on-dta encl off- &1ta :c<lical ro.oilit.ico IUld el:le-r<Jency 
rupollS<l actions, daily .:ork acbadule, project tiDe line, uxo 
sofety "and eita genan.l eofety' to include linalcea, ticlu•, ancS 

other tl9ro. and rauno.. All oxo related procoduros oboll CODply 
v 1t.b Cl!llNP Sat'oty Concepts ancl Basic CondcloratioiUS ror rJXO, 16 
Doc J119Z . 'rho liP ohall inclu<lo, as a llini=. th1> t ouovin9 

cW:.o-p:tan.a:: 

3 . 2 .1 . Site-&gqgSrio Satgty end Hnalth Plan <BSKPl I IAW 29 

0 0 • ' 0 
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CFII 1910. UO tho A-E oball ouh:Ut. a SSUP tb3t cont<l.l.nD OEW o;,Coty 
sto.ndarda and proc:·eduret~. 

3.2..2 rwtpprnt Plnn f5pl, 1'tle A-£ 2-ba.ll prepara an4 

cUbmit a detailed EP describinq tbt equipment to ba employed to 
1>4rto= all nacuury operaUona. 

),2,) oqality eont;o~ Plan. The A-E shall propose a 5ystem 
to manago, control, on4 docu:ent tho porfo~ance ot this to•k. 
Tho methodology co aaaomplioh tho quality control ahall bo 

proposed in tho W?. '1'ba QC activities ahall be docwsentod and 
1nc:ludc4 in the tinal invectiqot:ion ""POt-1:. 'l'ho in<liViduaJ. 

porto:n:~i.ng- ~>:e OXO QC shall havo at laut tho ,.,. t.rdning- and 
oxporio:nca '"' o IIXO c:uperviaor a.n<1 chUl not lxl involved in the 
partormanco 9t the Otw samplinq. uxo QO shall be a separate 
fW1ction and 18 not envisione<l a.• a !ull-tlJoe position . 

3.2.4 teqotion $UrY9Y nnd H)pping plan. Sea Paragraph l,, 
tor clr>tails. 

3.3.!5 tnylrgnuntal trat•-Ctt.gn plon, A o1to opoc!.tic 
llnviroru:~.ntal Protlfc:tion 'Plnn cball .l.nolu.So all ooordination vith 

l'~oral, St11to, on4 local onviroru:~ontal aqo.noio.a. All kncrlln 

cnde.ngoxcd{tbroGt<lna<l apaciu, arcbaeological eitea, vot.lona, on4 
oth..r sensitive envirormantlll rocourcu 10ust dao bo inQJ.udcd in 
thic plan. 

J.2 . 6 (itDphYPipnl mv•atign,tion RlQn. 'l'h.e A- E •ball 

p~aparo the G«ophyaica.1 Invc.stiqation PliiJI to psrforw the 
ocopbyeical sapping and eito invoGtigGtion. Tho pliiJI sball be 
ellfticicnt to detaot " 105 = projactUa at l teet of depth (ttoa 
the qround "urtace) . 

~.2.7 oiqpoaal blte;nativ£0• Baca<l on t~a site visit, tbe 
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A ... £ sball decc:ribe f'oae,iblc altcrn•t1vQ& !or cUspooal, and ch.all 

roao~~d the eato$t ~nd Qo~t co~t oftoctiv~ mothod of troatbant 
and d~cpor,al ot,ony explosive ordnance, inert ordn~nce, 

e.vplooi voo, Al\d dabric. 'l'be ~otbod o·t trcobont v i ll be !lolccte.d. 

and approved by the controoting otticor. · 

3.2.8 Hgrk . Pl'lta" And cgat ~onag,.,;ent Pl•n. In cdd.ition t o 

the> hard copy diotribution ao cho~m in pora.qropb 4. o ot thic sow, 
tho A-E chall provida tvo copiea ot tho ~ (in word.Partect) on 
3.5• cc~putcr disks , to C&KND-PH-oT. Tha A-E ahal l nUb=it o work 
achedulo and ....,po::er alloeotl.on (by taal<) vith tho lfl'. Any 

. """""'pdon• 8Mll be sU.tcd <Uul their beG io oho.ll bo. providRd. 
Tho A-! chall notify tho USAaDH Projoct Hano9or at loact 10 
~len~.: days in ndvanco ot ~obili~at ion-for tbo t iold vorl< e!te>r 
tho liP ia approved by tho contracting otc1~r. 

3., CTA.SK :J\ Pl'iBf08M Ppl SA,.2L! tiG. 

3.3.1 The A-% shall provide all noeossary pcrsonnal 
an4 equip:ont t O porto~ OEW • aopling. Tha A-E oh~ll di~ce of 
ell OEW located during this 1nvastigat1on. Thn A•£ ohall excavate 
ce a depth ot thrae tact to clcter<>ino the identity or any 
eagnetie ano::.aly. It doapar axeavation ia required, the on-oite 
USAEJ)ll s•tety spoeia.liot or C!ll!ll>•Pl!-oT vill uako tile dacioion. 

3. 3. ~ Kcgnota..etero shall 1>o field teetc.cl deily to 
ansure they ara ope:r6t1ng propu1y, Tbia ab .. U be aceo•pU.ahed 
by plantinq :m inert 105 ., projectile or dllilar 104gnatic inort 
itc» at a d.aptll of throe tRot and doto.rmining tha otandard 
indication. Il a :agnoto::.etcr doee not :,oct the ~tandArd curing 
tho doily cherik, it shall be ealibratt4/repaited or r eplaco4. 

3 .3.3 ~11 • cceoGtaxcavoe1on/detonation holes oboll l>o 
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3.3.4 The A¥! shall c6intain ~ det~ilad accounting ot 

all OE!l it..,.,/co;po:Hlllh "''counterod. This occow>ting 6hall 

include the a:ountG or OE\1, the identitl.cation and condition, 
depth located, disposition and the location/mapping. Tbic 
accounting shall b" a put ot the E2/CA Report. 

3.3.5 The A-2 shall maintain a dotailed accounting 

a~e:> tor au d.c:olition "~tarial& uud to detonate 0&\1 on·:~ite. 

3.3.6 It a £Ctn~io 1& encountered that an 
unidenti t i able oxo Lc located or a suspected toxic che=ical 

munitionc is CU~countcrad, the on·sita OSAEDH Safety specialist or 
U~AZOH Project Mana9er shall be notitiod, who in tu~ will 

raqu~t .toD support. 

~.3.7 The oov~eont will turnich oxplosivo tor an~ 

de::olition:s to be pcrtome<1 on oite. Rovever, tho A·! ahall bave 
a contirtqency plan to provide d01:1olit1on :atcriale, in t he avant 

the Gov.rn:ent oupply iu doplatod ~nd/or rasupply i s not t imoly . 

This sha).l be ou~ad in tho WP. 

:1.4 (TASK 41 MN· TN or ;q:s;gmw mm oBDHAHC£ WP OEW 
BlJtATG ScRAP' 

3 . 4 . 1 Tbo A-E lhA.l.l pl:oVide. a.ll t\eCCf:ca.ry por5oMal. and 

oquipaent to oecoapliab tllia t ulc. 'l'ho 11-~ dh11ll coord.in:>te \lith 

the looal DofonGo !\cutili:aeion' and Korkotinq- Office (Dlt'IO) f or 

the turn-in proecdllru co bo tollovocS. 

3.4.2 The A-B ohftll co»Plete o DD Fore 1348-l eo turn-in 

docwantotion. :tnstzu~ions t or coJOpletin; thi8 cono are con· 

teined in the Da!enae Utilint1on ond Disponl Hanud, DoD 

1\C-7 
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•uo. n-M. T!tc s.cn.to>: uxo &uperviaor cllaU &i.,-n o::he certitie.>to 
Ol& !OllO\<U: 

"I coreify that tho proper~y lic~~d hereon ha& been 
1nspac~ed by ::o and, to the bert oc ,l:'y "lcnowloclqe and b<>lid, 

contains no ltomo or o dan;arouc nature.• 

3. •. 3 DRIIO turn-in doca:entation reeaipta Rha.ll be 
t:ublrlttcd as 1> co:oponltllt or the &F./CA Rel1Qrt. 

3.,.4 snould tho servicing c~~o rotuoe to accopt tha o~ 
rol~>tecl acrop, thea A-ll choll clllco arranqe::ant:s lri.th o local ::crap 
contractor to pick up the inort Datorial. 

3. 5 ('l'ASJ( S) P.ERFOl\11 LOCATION GIIRVll'i AND MAPPING. 

3.5.1 uxo Satoty. During all !iolcl ancl inttuoivo 

ootivitiott, th<> curvey c:rcv shall be <LOCO:panied by a uxo 

cpecialiet wbo ohall clear each area prior to the surveyors 
otartinq vorl<. 

3. 5. 2 control; Poi..-.te. Ploat.ic o r vOOden hu.b-a •b.all be ll#td 

for all bade control points. A ainim= of 14 concreto :~onwnentG 

'llitb 3-l/4 to 3-1/2 inch dolled brase, llronze or alwoinw alloy 
curvey l!nrknrs (capa) vith vit.lleoo poata chall I>& ectablillbe4 tor 

this project. Pivct GbaU I>& oct on the !lol'tbltut Pcn.insula an<:! 

one C!II.Ob a hall be sot. on eacb ot tho cays or islanda i<!.entiried 
in paragraph 2.4 of this SOli. 11a an eltenn•tivo, " c ap ""'Y bo 
cxpoxitid into a drillocl bola in rook, or a tJ.ve toot rahar ""Y be 
4rivon into tbo ground and ·tcppocl vitb a cap. tbo conC:rete 

Donwoeu>tn Gball be lo<>atocl witbin tho project lulit:a, cat 10 

:~eur~ (:o) trot> tb• edge or any existing roa4 in tho intorl.or ot 
tne project: luuts, !Uid bo a l:'inii:N.:> or 100 : et:0>:6 apart. Th• 

top oba.ll be sot tliiGh vith the qroWicl and tbo bottOIII o mini.J:>wo 
or o.G "otors belov tron <!.cpth. Horizon~l =cl vcrtieo>l control 
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of •clasa I•, 'rhird Ordnr or be~t:er shall be cGtabUchc4 tor the 
netvo~k ot ~on~ont:o . Roritontol control sh~ll be b~cod on the 

:.euic sy~;tc w:ing the International survey root (1 inch - 25. c 
10illil:oe.tero <=l (>nd 1 mater .Cmci • J. 280839S !Mt:) and reL'arenecd 
to tho North A::sorican O<t.t= of 1983 (liAI>U). Vertical. control 
obtained by CPS cathoda shall also be baGed on the :ctric sy9tQ.t:l 
and rofcron.ced to the North eerie&n Datu: or 1988 (NAVI>88) • 
'the cepn for the ncv monw:u~nts shall be cto,.pad in a 
conoacut ivoly nwol:u~re4 sequcnco •nd tho ic!entitication shall be 
pl:'ovicSe<l with each dc>liv~ry order as tollovar 

SIWil'lC-1-1995 

USAED, HSY 

SIIAMl'Y-2-1995 
USAED, llSV 

S'lfAMPY-J-1995 
USAED, HSY 
~ 

'l'ha cUes tor ateping the n\llll:lal:'ll oneS lettera into these caps 
ahall be 1/8-ineb to 3/16-inch in aira. All coordinates end 

!U•vations sllall be abovn to the cloae.at one-thousandth o f a 
meter (0 .00~ D) and one-hundredth of a toot (O.Ol ft) . 

3, 5. 3 cornu Establiuhl:lont. 'l'ho 1J'J sh.all install aet>i
panonent "arlters establishing the location ot tho four corno.rc 
of each grid. 'l'hi~ ahall ba dona by tirat clearing the corner 
location ot surfClco and osuh1urt~c" ordn:.neo and than driving a 
thi:ee•to-tour foot long 3/4" gdvanbe4 &teal pips or 3/8• rebar 
into tba grolltld vith a e~ix inch Gtick• u.p above ~ound ourtaca. 

Tbe etioJcup shall be painted onnqe. '1'hia rcquir-ont ahall be 
va.1vc.d in uo.ao vhoro ouch a_n in•te.llat1on ie untoaoJ.l:)lo or 
OthllrViJio uncl•el .. .a.blo. In aueb cuoc, tho A-8 chall, if 

poaeibio, t.apo-llo•u•=" thG tour cornua trom utabliehod, n•arby 
featu.roa and indieal:a the d1•t=c• and grid a•il:Nth direction ot 
the ;r:&feranced featuru on the individual ~ id :cp. 

3.5.4 Grid Location !laps. 'l'llo A-!: t>holl provlda o 
plAn~otric or topQ9T~pbio Dap(s) ot tho projcot aite and cll 

'l'ho aap{a) Ghall ha at a ccale no 
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aQ~ller than 1:24,000 (7.5 ~~ute topographic quadr angle cneot) 
and ah~ll Ghaw tbo plo~~c~ loe~tion o! 4aoh qrid ara3 thae ia eo 
»o inveat!qated. 

3,5,5 Individu~l Grid Map2. Tho AB oball prepare an 

individual eap for each sa:opling qt"id at " acdc no 'a::allcr tht>n 

1:4oo. tho QAP shall indic~t• the location or each Gur~ace trAO, 
<>l>oh verUied oubsur!ncc oxo, and each oubouxtac:o <]eophysieal 

eno..,.ly vit.bin the grid. 'EaCh location Gbi>ll be ut~o.ted or 
t.Gpu ceo.•ure-4 ~or Dn apptoxil:lllC6 ecc:uraey ot plu2 or -oinuiJ o-ne 

toot 1111d ilhall be ohown as "" individu.al dot: or "X" on the qrid 
cap. ct>s, Total Station, or otller prtK:ision location GUrvoyc o ! 

individual anoc&lies shall not be porforced. Other notable 
raoturea within the 9rid ~holl olao bo sketched in. coordin~tes 
o! tho corners o! eoch &A!:>!>ling c;Y!d area inveat.igatad chall I>• 

loco.ted to the oloscet 25 :oeeeu and oball ba basll<l on tho Sorth 
Az:lerican oat~ ot 1933 (lll-083) retu...,cad to the State Plana Grid 
Sylltm:l, and o. Gr 1d NOrth arro11 Sltllll olso ~ sno·.m. 

J. 5, 6 Description C..rdc. A tabulated list and a 

•Description card• ot all concrot points ootabliched or uoed tor 
this project ohall .bo submitted. Tho Descri ption card shall show 
a Grid North &rrov; a sJ<oteb o! eaoh :onw:oont and it£ location 
rollltivo to re~erance :u>rl<e, bu1ldin9s, roads , r .. U:roadc, tower&, 

trees, otc.; a typed deecription tolling ho~ to locate tho 
liOnUCe..'\t ~1:010 a vall knovn &~~d idcntifiU>lo polnt; tho aonu::ent• a 
n''""' or nu:ml>er; o.nd tbo tinal odjuotad coordinatea and elevations 
in :oatar• and teat (t<> the c:louat 0.001:0 and 0.01 ft.) Tho 

Doocri.PUon <:u4G shall bo 5 by a inches de<~c:ribin9 ono 1>0nu::ent 
pu card, or on 8-1/Z by n inch eh .. t ot bond papor !OAY be used 

t~ dacarihin9 t:vo t10nwoenta. 

3.5.7 l:ac:h ordnance item oh3ll bo located in the tiold to 
the closoct 1. o tt and plot<:od and idontUiocl on th• ::.ap • A 

tabulation ot each orcln~nco it•" ancountuad oh~ll "'" provicle<l 
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aho~inq tho identification n~r and a description (noun ~nd 
ncn::onol.atw:o) o~ the i:ta= Lound abova o:: belov the. qround ourtacc 

-1 thin a su:plino; 9I'id <1re~. 

3,5.8 IU!:>s and tlata to bo IUblllitted to USA!:DH (A'l'Tlh 

CDIII'D-P!H)T) • 

J.5.e.~ Tho original ot all tiold bookG, l ayout 
chaeto, coaputation aboo~, abotractc, and eaaputer pr intouts. 
Al\ ot thctca cba.ll bo cuitab~y bound, OJ\4 cloarly 10o.rkocl and 
ident ified. 

3.5.8.2 A tabulAtion oC all control pointa aho.,inq the 
adjuGt~d coordina t es a,t~liahed and/or usad Cor tbis ourvcy. 

3.5.&.3 A t4bulated list ot: all h its locata<l i n the 

~iald abo\linq tha dAta identified in paraqraph l.5.3 4bovo . 

J.S . a. 4 Dn•finqs. ono oriqinal, raprocluc.i.bla (::oylar) 

=ap and tive blueline copies oC each 10ap proclucad u a ro~ult ot 
thie SOli. 

3 .5.10 Schedule. All vor k and e:orvh:u und.r thie task • 

(Ta sk 5) ~holl bo co:plotcd and s~ttcd to ~PH-oT vitn!n 

30 days at:ter co10phtinq a ll f iel d work. 

3.6 lfl...<:X §) flBEPOBZ IE/Q FOB m M I BB stn .. 

'l'lia A-B cbllll prepare an R/CA t or all >.reas epaeiticd in 
Paraqnpla 2.4 ot tb.ia &Oif. An ~/CA r eport vbicb doCIIDtntG the 

invoatigat i on, eva~uation and :-ccol:llllnndationo o.t all. a itoa oball 
bo p.:epared. 'tho :r:oport shall b4 prepared in AC'cordance v ith tho 

5PA •cuidanca Docu:ent, EPA/540-R-93-057, •euldanc• on Concluctinq 
Non-Time-<:r1t1cal Reowl llctiona Dhclor CJlRCLl\• , Auquct 1993 . 

'·~. 



3. 7 IT;,SX 71 EB/~A ACTIO'I trn10i!<)liQUM 

A!~cr the r:stc;.. hac bee~ approv~d by the Contract.1nq 
Ottlcor, tho h-E oholl proparo an EC/CA Action Menorandum in 
aec.::>rd,a.nc:.a vith ~o XPA GUidance Docw=iQ...'lt., '"S·uperf\lnd. ;te:cova.l 

rroccclure::, Action l!o:o<andu::o Guici&"-C:<t, 'E'l'A/540/P-'J0/004_, 
oeccmbar 1svo. • 

l.a.l Public A!!airs. ~cA-t shall not =ako avai~ablo or 
publicly di~olose any da~a qonq:ated or roviowecl undor tbic 
contract or AnY &~contract ~locQ cpeciticclly autborizocl by tho 
Contractinq Otticer. When approached by ~ny person or entity 
rcquostinq infot""..ation about tht subject ot this contract, the 

A-E •h~ll dater to tha contractinq Officer tor a rcsponsa. All 

report!: Mel data o;onorate!l under thb contract shall bc.como the 
property ot tha covanmont, and distribution to any other oourcc 

by the A-£ h prohib1tccl \U'Ila•• authorized by the contraocinq 
otticer. 

3.8 .2 The ~:2 chall, cluring the l1!c ot thie Delivery 
oraor, :anago thiG Dlllivcry Ord.e.- in accordance vith tho S0\1, 

4\ppondix A. All projftct :.anaqacent accoelate<S v ith t!Uc Delivery 
ord.or, v ith tho C>Xc~ption ot d.izcct tccbniCGl overoiqht. of tba 
\lork described in the precedinq U.ol<9, shall be accou.ntad tor in 

thia t .... lt. 'lhe A-lt abiUl attend caatinqs to be bold at tho ait<> 
or a.~ CESlfO to d.ioauso tho projeet ata.t u:a, tha proore.ss, and 
plano for f 'uture octivitiu. ~e 1.-1: shall prov1do ."1 m!ni&WI ot 
three p~tcosicmala, thorouqhly ta•Uiar vith tho project, et the 
:inicua oC• tbree meot1ngs . 

3.8.3 The A-E Ghail provide all logi•tieal ouppcrt t or 2 
public meat.ino;s t o be 1>&14 at C..lcl>ra Island. Thic: ohall include 

:ailing tho notification to all pcroons and agenoioo on thO 
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..allln9 lise. All costs u~ocbtecl vitll th.ic public »eet.1n9 shall 
be p~id by the A-~, which in-turn w1!l bo rBi~ur3ed by the 

Governcent. Tho A-E ohall prov1do ~ cenior UXO &uporvisor to 
acniet in tllb public me .. ting. The Co\lernnent vill conduct the 
public ..uti~. 

Site Visit 

Dr.U:t \lor~ Plan 

co==ent on Draft Wor~ Plan 
Pinal work Pla.n 

Kobili:o t o Field 

oe,.obil1~o tro"' riel! 

Draft F.E/CA Rope~ 

commont on Dra!t EB/CA"Roport 
Draf t Pinal 'SB/CA ( f oT public) 

Final EE/CA Rapo~ (plus co~utcr tile) 
Dratt Action M«=o 

Pinal Action M*llo . 

paya after m 

2 May 95 

3 J\ln 95 

30 Jun !)5 

lS Aug VS 

Zl AU9 95 

13 Oct 9!1 

13 Doc 95 

15 Jan 96 

U Pab 96 
15 Mar 96 

15 Apr 96 

15 May " 

All vork and servicell on th.lo Delivery Ord= oh&ll l>o =pl<>tacl 
on or beforo 1 Jul. 96. 

4 .1 Pocp§t on<.\ Content at Rtport. ~ ttaport oh•l.l bo 

prepared in a ccordance vitb ParaqrophS 3. 6 Nil> 3. 7 of tbis 

DelivUy Ordar. 1111 clravinqa •lUll be ot on9incerin9 quality. Tb• 
report sball c:onslot o t 8 11a• x 11• &booto. 'l'h& report oovaro 
shall eonGiot ot <iurablo binders end eball bold all paq~ rir.>ly 
vbile ~llovinq o11sy r~oval, addition, or replac~cnt of any 

page. l\ title oball idan~ the dee, the. A-Z, th• I!UntGville 

Diviu1on, and date. ·Thc A-E identification chall not dominae• tho 

title pa<Je. 
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4.2 BsviQ~ Copnenen* Tno A-2 oh&ll roviow all coamenta 
roeoive<l th:ough the C2!!lll) Project Ml'ln~qer and ov,Uua~c thllir 

appropriotenc~e baood upon th~ir ~orit. The A-E oh~l l incorporate 

all ApJ)Ucablo c:.o::=c:ntn tthd ))rovide a written ro~pon£• to Ct~Ch 

·cOt>l:lent "'' the attach.clent to the next GU!;>ohtal. 

( .3 

•ulm.i.ttal 
Idnnt; ~ie,s;ion of Bttpon·& 1ble Porqpnnol. Each 

ahall identify the opeci!io oe~ors an~ title of the 
$ul::contrl>etor and A-2•c oto!f vhich had ai9'11itiC4nt input into 
tho roport. All f inal cubcitt•l ohall bo coalod by tho 

Professional-In-charge. 

4.4 Pr~nPntntiops. The A-~ sh~ll cake precentatiohe ot 
work portoe>ed "" direete.cl by the contraC!t1n9 Of !leer. The 
pre6antotions ohall conoiet o! a su~ary or the work accooplished 

""" ilnticipatttd tollov<>d by an open cUsc.adon. 

~-' Xinutes of Megtinq~. rolloving the Pre3entAtion And 

tha public oooting (it required), tha A-£ chall prepare and 
o\lboit ainuteo of the : eot:1nq vi~hin 10 c alendar cloys to the 

ContrActing Otricar. 

4. 6 eerrtsponGsnea. The A-E eholl keep A record of all 

phone convaroationn and written correspondonco attocting 
c!aciS1onG relating to tha per!oroanco of this o..U very Orclor. A 

'"'"""'"')' ot th1> phone conversa'tiona • nd a copy of :.ll vriuen 
correopondenco chall be eutoittad" to the contracting ottioqr vith 
tho :oont.hly proqr,...~ report. 

4 . 7 I:!QnJ;.bly Pxogrti!G Report.. 'l'llc A-£ ahUl prc>pan and 
eub:>it 'QOnthly pr09re.u ropo.rt cleecribinq t.hco worl< portor:C>d 
ainca tba prow10U$ report, vorl< currently undervay and vorl< 
IU'Iticipated. Tho report Oh8ll #tate Vhut.ho'r current vorl< is on 
achcdulo. If the vorl< is not on schedul e, tbc A-E shall stato 
vhl>t 60tiona ob,.l l be t~ken il\ ore:! or t:o qot back on schedule. 'l'be 
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~eport shDll ~ ~ub~itced to cbo Contr~ct1nq Of!icar not lat&~ 
than tho lOtn dey ot o&cn calenda~ month. 

4.8 sompucnr P i lg~ . All t ina! tnxe rilaa gcnora~ed by the 
A-B W>dcr this Dati vary Ordtt sh11ll ba fl'l"nbhed to the 
ccntractin9 Ot!ic~t i n WordPerfect, IBH PC coopat ibl4 ~or=ae. All 
~avinga llhall ~ on llOtr ic A-l size raproduciblo (mylar) • 
CZHND project li&Mgtn: vlll. r"e<>ivo 20 copi"" of tho final B'S/CA 

rQport. All oth~ dittributiono of final ond d~att a.re &5 chcvn 
belov. 

4.9 aastronaco. 

US Min" I!!~OIIIEE'P. DIVISION, l!l1!11'SYILL£ 

.AT'l'N 1 CBm!D- PM-oT (!lr, Roland Bole") 

P.O. BOX l.GOO 
!fUllTSVILU, 1.1:.. 35807~301 

US AJ!.'!Y DIGDIEli:R DISTRICT, J"AC"t(SO:IVILL!: 

ATTN: Cf:S~-DP-I (l!r. BridiJCU) 

•co west Bay street 
JAekaonvillo, FL 32232- 0019 

US Min" EllGI~ D:tvr&rotl, SOin'll ~IC 

ATTN; C!SAD -P.H (Kr. S. Ernst) 
77 Porsytb st. , s.w. 
Atlanta, OA 30335-G801 

OS ARMY COlU'S OP ENC:'D!lli!l!S 

Aln'ILLES AlUlA OPnC!: 

A'rl'N: CESI\.7-DS (Ill:. 11. Colon) 
400 Ternandeo JUneoa Avonue 
SAn JUan, PR 0 0901- l299 

OS F'ISH AND \II:LDLITI! SERVICES 

5 

l 
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Ptn:aTQ lUCAN DEPART!IENT 0~ NATURAL R.ESOIIRC£ 

(Acldrou t o loo providod) 

CO=m>ER 

547 ORI! Dt'l'•EODCC 

Fort Gille~, GA 30050-5000 

1 

~ 

COMMA!IDER l 

!ODGRO TWO DE'l' ROOS!!IIEL1' ROADS 

11SifAVS'fi\ Box 36JS 

~PO Maimi, PL 340~1-8701 

riC-16 
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9 de febrero de 1996 

Leda . Elsa Jimenez 
Cuerpo da Ingenieros 
San Juan, Puerto Rico 

Estimada Lieeneiada: 

UTAOO UB~ft ~OCJAOO De I'UERTO NCO 
GOBlER NO MUNICIPAL 0£ CUL.£8RA 

OF'IClNA Of Eco=Turfqo 

.APARTADO IU 
CULEBRA. PUERTO RICO 0077! 

Tel.. 7~·3&21 

Hago refereneia a nuestra conversaci6n telefoniea del pasado 
mi6rcoles 7 de febrero de 1996, en relaci6n eon la Propuesta que le 
hemos sometido al Deparcamcnto de Reeursos Naturales, Pesca y Vida 
Silvestre, solieitando eu apoyo para que se habran para el disfrute 
de todos los culebrenses todas aquellas veredas exiatentes antes de 
que ambos Departamentos toman jurisdieei6n sabre las tress de 
veredas sedaladas. 

Hemos estimado que luego de terminer la labor de deeontaminaeion 
por el Cuerpo de Ingenieros de los Estados Unidos, no habr~ peligro 
ni el t:emor que vayan a explotar explosivos en el area de los 
molinos en la parte norest.e de la peninsula. 

Adjunto les estoy sometiendo un mapa seaalandole en rojo las areas 
para su recomendaci6n, solo pedimos la aperture y el mantenimiento 
de las antiguas veredas o caminos peaton~lea que exiotian 
antiguamente. 

como solicitud namero des 12) estamos senalando que se aucorize el 
uso de la comunidad, el ~rea que fue cerrada por Recursos Nat:urles 
y Pesca y Vida Silvestre, como v!a de veh1culo desde donde existe 
la Cadena de Recuraos basta el lu~ar lla=ado la estaci6n de Don 
Sladio Alvarez , &hi se estacionan los veh.iculos y luego seguir a 
pie tal como estamos indioando . 



B&SSS6S0Z 

Lcda. Elsa Jiminez 
Rlun6n Feliciano 

Las demae areas solo ser1an veredas, a pie donde los ueuarios· 
estarian sujetos a los contrastes exiseenees por Recursoe Nacurales 
y Pesca y Vida Silvestre. Los pescadores tendrian que identificarse 
y seii.alar el lore a donde iran a pescar, dej ando del pll.blico las 
~reas de los bubies . 

.Esperando que la informacion acijunta sea de gran beneficio para el 
eseudio y recomendaci6n de ustedes, quedo . 

.... 
n J.c~ano 

Presidenee Comie4 £co-Turismo 
Municipio de Culebra 
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Associated Free State of Puerto Rico 
Municipal Government of CUlebra 

Office of Eco-Tourism 
Apartado 189 

Culebra, Puerto Rico 
Tel. 74.2-3521 

February 9, 1996 

Licenciada Elsa Jimenez C= Elsa Jimenez, B.S.) 
Corps of Engineers 
san Juan, Puerto Ri co 

Dear Ms. Jimenez 

I make reference to our telephone conversation of last Wednesday, 
February 7, related to the proposal that we had submitted to the 
Puerto Rico Department of Natural Resources (DNERl and u.s. Fish 
and Wildlife (FWS), soliciting your assistance so that all of the 
existing crails/paths be made available for the benefit of all 
Culebra residents before both Departments take jurisdiction over 
the areas of the referenced trails/paths. 

We have believed that after the decontamination effort by the o.s. 
Army Corps of Engineers, there will be no danger nor fear that arms 
would explode in the mill area of the northeast part of the 
peninsula . 

Attached to this letter i am submitting a map, marking in red the 
areas for your recommendation. We only a.sk for the opening and 
maintenance of the historic trails/paths and pedestrian roads that 
have existed historically. 

As solicitation number 2, we are suggesting that the community be 
authori zed to use the area that was elosed by the ONER and FEW, as 
a route for vehicles to travel from Cadena de Recursos to the place 
called the Station of Don Eladio Alvarez . Vehicles would then be 
parked and from there travel would continue by foot. 

The rest of the areas will only be foot trails/paths where the 
users would be subject to the existi.ng control of the DNSR and FWS . 
The fishermen will have to identify themselves and indicate the 
area where they will fish, leaving the public with the indigenous 
negro (?) areas. 

I hope that the information attached is of benefit for your study 
and recommendation. 

Sincerely, 

Ramon Felici<~no 
President of Eco-Tourism Committee 
Municipality of Cule~a 



PROPUESTA: 

AU~ORIZACIOK PARA ~ REHABILITACIOK,MaHTSNIMI8NTO 
lC AC:CESIBU.IDIID DE VEREDAS 'f SBVDAS EM LUGARZS 

D~ INTitRII:S 1'VIUSTICOS RXCOS POR SU COIII'rlUUDO 
DE FLORA X P'AUIIJI. AUTOctOifA DEL 

MUVICIPIO De CULEBRA 

SOK£'l'IDA POll: 

POR LA COMISIOK PRO DESARROLLO DEL E~OTURISMO 

MUNICIPI O DE CgL!BftA 
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INTROOUCCION 

CtiLEBRA HA SIDO BENDECIDA PO.R LA NAWRAL.EZA. SO P)'.TRIMONIO 
BCOLOG:CCO &S &XEPCIONALMENTE BELLO • Ht1Y VARIAI>O TANTO A NIVEI. 
TE:RRESTRE COMO EN BL MEDIC ACtiATICO QUE ROOSA EL TERRITORIO. 

LA ISLA DE CULEBRA, NOS CONVIERTE EN UN VJILUAATI!: UNICO EN PO'ER'IO 
RICO PARA ISL DESARROLLO DE ACTI.VIDADES ACUATICAS MANIFES'l'ADAS A 
TR.AVES OE SO'S PLAYAS, .EKSENADAS E ISLOTRS VIRGENES T RICOS EN LA 
VIDA MARINA • ON MBOIO PARA FO.ME.NTlUl EL DESAAROLLO DE UNA INDUSTRIA 
TUiliSTICA, DIRIGIDA BACIA UN TURISMO ESPECIJILIZa.DO, ORIEN'l'AOO EN 
UNA CLIENTELA AMANTE DE LA CONSERVAC:COX Y PROTECCION DE NUESTRO 
MEDIC AMBIENT£ Y PATRIMOKIO ECOLOGICO. 

TIERRA ADEN'l'RO SU FAUNA l SO' FLORA ES l(;Tl)T.MEN'n lNTERESANTE, RICA 
EN YACIMIENTOS ARQO'EOLOGICOS ABONDAN'IBS PAISAJES DE IN'l'EUS 
TURISTICOS, t.O SOFICIENTEMENTE ATRACTIVOS PARA DESPERTAR Y 
SATIS!'ACER LA COlUSOSIDAD DE LOS CIEN'IOB- DE VISITAN'l'ES QUE ACUOEN 
A CULEBRA EN BUSCA DE ALGO OIFERSN'l'E Qtrs LES PSRMITA UN CONTACTO 
DIRECT<> CON LA NATURALEZA. EN SU ESTADO PRIMITIVO E IMPERTURBABLE • 

HI§ ION: 

PROMOVER EL DESARROLLO 01! UNA Im-RAES'l'ROC'I'ORA T01USTICA, VARIADA 
Y ESPECULIZADA QUE SE AJUSTE A LOS GUSTO t PREFEIIENCIAS DE NUES'l'RA 
CLIENTELA; PAR.TIENDO DE UNA BASE QUE IDENTIFIQUE BUESTROS RECURSOS 
ECOLOGICOS COHO LA R.AZON BASICA PARA PROMOVER LA ISLA COMO DESTINO 
TURIS'l'ICO. 

CREAR LOS MECANISMOS DE DESIUU1.0LLO H£DlAN'r2 LA PARTICIPACION 
ACTI.VA DEL MUNICIPIO Y 0'1'RAS ORGANIZACIORS POBLICAS Y PRIVADA.S 
COMO LOS AGENTES, troTI.VAOORES Y PR.OPULSOR.ES DBL DESARROLLO Y 
ACTIVID.ADES Y FACILIDADES QO'E FORTALESCAM Y AUME~Fl'EN LOS RECUilSOS 
TO'RIST~COS OENTRO DEL TERRITORIO. 

Vl$!0N: 

PREPARAR LA ISLA COMO UN CENTRO TURISTl:CO tDENTIFICADO CON LA 
NATURALEZA DONDE EL CONTRNIDO DE LA MIS!IA SE CONVIERTA EN EL 
PRINCIPAL PR.ODUC'l'O A MERCADEAR Y PR.OHOVER.. 

OBJETIVOS! 

IDENTIFICAR y FOMENTAR EL DESARROLLO DE ACTIVIDADBS 
'l'UlUSTICAS DIRIGIDAS A CREAR NUEVAS OPORTUNIOAOES DE EKPLEO QUE DEN 
SEGUIMIENTO A Ul"A CLASE EMPRESARIJIL COMPO'!S'l'A EN SU MAYORIA POR 
RESIDENTES DEL TERRITORlO. 



I.C :LI 'JS, La-

PROXOVER U PAR'l'iCIPAC:O!I 'f ZNVOLV!MIEln'O DSL SECTOR PII&LICO 
Y PRIVADO DIR.IGIOO Y !!O'l'IVi\DO POR Ull FIN COMlJN DONO& SE PUEDAN 
COMPARTIR RSSPOIISABILIDAOES QUE: NOS PERXITAN OIVERSIFICAR 1/UESTR.\ 
INDUSTRIA TORISTICA. 

AcygSDOS Y COORQ tRACIQN I~TERAGENCIAL 

EL IN'l'ERES DE LA AOMINI STRACION MUNICIPAL Dl': COLEBRA T DE LA 
COMtSION PARA EL DESARROLLO DEL ECOTURtSMO ES LA DE PODER 
ES'l'ABLBC.!R UN ACU'ElUX> 0 R2LACION DE COOP&RAClON CON OIFER.ENTES 
INSTRUME~"l'ALIDA.DES PUBLICA$ COli I~UNCIA 1!N N111lSTROS PLAN'E!S DE 
DESARROLLO DE NOESTRA lNFRAESTRUCTURi\ DE SERVICIOS TURISTICOS. 

COMO PARTE OS LA P!tOCRAMr.CIOll ANTES MBBCIOI/ADA LA COMISION 
PARA EL DESARROLLO DEL ECOTURISMO DE COLBBRA SE I1A 'tOMADO LA 
INICIATIVA DE IDBN'l'Il'ICAR UNAS RUTAS 0 VEREDA.S, DE IIIT£RES 
TURlSTICO CON .tfiAAS KA R.lUIABILI'l'AR LAS MISMAS PARA OSO PIJ'BLICO. 

LAS VEREDAS 0 CAMDIOS SEIY\N OESTINAOAS PARA F INES PEATONALES 
T POSIBLEMENTE PARA TRAPSITO DE BICICLETAS Y CABALLOS. 

LAS VEIU:OAS Y SENDAS DE lN'l.'ERES 'l'OaiSTICO ESTAA OBICJIDAS BN 
TERRENOS PRIVAOOS, FEDRRALES T ES~TALES. 

ES NUESTRO I!I'Tlli!.ES BS'tABLECER UN ACU'ERDO COOP!RATIVO EN'l'Rfl LOS 
ORGANtSMOS PUBLICO$ 'f PRIVADOS. .1\CCION QOS PERXI TA AL MUNICIPIO Y 
LAS AGENCIAS ANTES !tt.NCIONADAS, AOTORIZAR EL USO PUBLI CO DE LAS 
MISMAS MEDIANTE CON'rl!OLES A%l£CUAOOS. !STA!ILSCl!Jt AREAS DE 
I!.ESPONSABILIDAD MEDIANTI ACU'ERDOS OFICVILES ~"TZ LAS AGENCIAS DONDE 
CAOA CUAL APORT£ Y Sl!: R.ESPONSABILIZ& POR LA .I'ROO'I!CCION, Lnti?IEZA Y 
MANTENIMI l!ll'l'O DE t.AS vt!liBDAS • 

ES~ ACCION CONLLINA EN ADICION A t.A REHABILITACION OS LOS 
ANTICUOS CAKINOS , LA OBICACION ROTOLACION AD&COADA, AOIESTRAR EL 
PERSONAL QO'E SIRVA DB CUIA TURIS'l'ICO DONO! SE: LE Oti!.ESCA 
INFORMACION AL VISITAN'l':t SOBIU! U . FLORA Y LA FAUNA &XISt'"'-!1'1'2 IW 
DISTINTOS LUGl\RES, 

-.l-
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Pt.AN DE T!UBI\JO 

DE PR!MEAA INT'ENCION EL MUN'ICIPIO INTER.tSA KACER CONTACTO 
OFICIAL CO~ LAS OIFER.tNTES AGENCIAS CUD. JUlliSt>ICCION AFEC'l'W LAS 
VEREDAS ANTES INDICADAS. ESTASLECER O'NA SERlE DE ACUERDOS EN LO 
QUE RESPECTA A · LA PROTECCION DEL MEDIO ·AMBIENTE, FAUNA, FLORA 
MANTENIMIENTO T LI.MPIEZA DR LOS CAM:WOS, PRO'l'ECCION CONTRA POSIBLES 
HALLAZGOS AllQOEOLOGICOS, INC~IOS, BO!UUUO DE OPERACION, 
ROTULACION ADECt!ADA, PLAN DE SEGIJRIOAD CONTRA LAS PERSONAS Y 
PROPIEDADSS, PROGRAMA DE eMEaGENCIAS MtDICAS Y LA AGENCIA 
RESPONSABLE POR AOMINIS?RAR EL PROGRAMA. 

EL MUNICIPIO ESTA EN LA MEJ'OR DISPOSICION DE OFRECER "f 
COOROINAR CIERTOS SERVICIOS BAJO li'UESTRO CONTROL; SISMPR£ Y CUANUO 
SE LOGIU! ONA COORDINACION INTERAGSNCIJIL DONDB CAOA ORGANISMO APOR'l'E 
EN LA MEDIDA "f CAPACIDAD DE SUS RECURSOS. 

A C~NTINtJACION UNA SSRIE DE SE!RVICIOS QUE EL MUNICIPIO PUDIERA 
OFRECER PARA LA ADMINISTRACION Y OPERACION DE LAS VEREDA.S. 

LIMPIEZA Y ]\CONJ)IqO.NAMrENTQ DE V'EREPAS 

EL MUNICIPIO DISPONE DE UNA BRIGADA DS LIMPIEZA Y OESYERBO 
PARA DESPEJ'AR LAS VER.EDAS. ESTA ACCION DE 'l'RABAJO SE PO'EDE 
COORDINAR CON OTRAS AGENCIAS Y ONIIt ES.Ft7ERZOS PARA ACCIONES 
PERIODICAS OURAN'rE EL AfiO Y Qtre TODO EL 'l'RABAJO NO DESCANS& EN 
UN SOLO ORGANISMO. 

SERV'IC10 DE GUIA 

EL MUNICIPIO DISPONE DE UN PERSO~AL CAPACITAOO, BILlNGUE EL 
COAL SE PUEOE UTILIZAR COMO GUIA TURISTICO, PREVIA COOROINA
CION Y ARREGLO CON LA OFICINA. &L HlSMO PIJEOE SER ADIES
TRAOO POR LAS DIFE.REN'l:ES AGE~CIAS CON lNH'eR.ENCil\ EN EL 
ASUNTO. 

R&SCAT£ Y SEGgRIDAD PUBLICA 

LA DEFENSA CIVIL Y LA GUARDIA MtTNICil'AL ESTAN DISPONIBLES li'ARA 
l'AATICil'AR EN EL PROGR.AMA DE SEGUR I DAD . PODEMOS ESTABLECER 
UNAS RONUAS PERIODICAS EN COBJ'ONTO Y EN COMBINACION CON EL 
PERSONAL DE OTRAS AGENCIAS CON AOTORIDAO LOCAL PARA PROTEGE~ 
EL MEI.O .1\MBIEN'l'E DIJRI\NTE EL P'El\IODO DE OPERACION DEL 
P!I.OGRAMA. 

§MERGENCIAS MEDICAS 

EL PROGRAMA DE SALOP DEL MUNICIPIO TISNE COMO FUNCION 
PRINCIPAL PRESTAR SERVICIOS 11. t.OS RESIOENTES DEL TE!UUTOIUO 
NO OBSTANTE PODIERAN RESULTAR EN ON R£CU'RSO AOICIONAL A PAllTI
CIPAR EN CASOS oe-AtGUNA EMERGENCIA QUE SURJA EN EL PROGRAMA 
DE EXCURSION£$ ANTES INDICADAS. 
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S!ST£~ DE R£SERVnC:ON£S 

EL MUNICIPIO CUENTA CON ONA OFICINA DE INFORMACION TURISTICA. 
SU PERSONAL ESTA OISPON!BL£ PARA COORDINAR Y AT2NDER 
RESERVACIONES PARA GRtTPOS HOMOGENEOS INTERESlU>OS Et-1 . VI SITAR 
A CULEBRA Y PARTI CIPAR DE ALGUliA DE ESTAS EXCU!lSIONES. 

sE PUEDE ESTABLECER UN COSTO 0 TARIFA PARA EXCORSIONES ESPE
CIALES QUE REQOISRAN DE UN COlA Y OTROS SERVICIOS 
AOICIONAI.ES. 

FINALIDADES Y PROI?OSITOS EN PESMI'l'IR EL USO DE . .].STAS VEREDAS PMA 

USO PUBJ,ICO 

ES POLITICA PUBLICA DEL MUNICIPIO DE CULSBRA FOMBN'l'AR EL 
DESARROLLO DE UNA INFRAESTROCTORA TURISTICA QUE PROPENOA A 
CRBA!l UNA CLASE EMPR.ESARIAL ORIONDA DEL TE'RRITORIO. 

UN DESARROLLO TORISTICO BAS~ EN LAS BONDAPES DE NUESTRO$ 
RECURSOS NATURALES, LOS COAL£$ RESULTAN tlNICOS POR SO 
VARIEDAO, COLORIOO Y ABONOANCIA. 

N'O'ESTROS RECURSOS NATURALES RESOLXAN LJ>. MATERIA PRIMA PARA 
PERPETUAR N'O'ESTRA INOOSTIUA TUJUSTICA. DEBEMOS POR TODOS 
LOS MEDIOS POSIBLES ENTRAR EN UNA ESTECHA RELACION Y 
COORDINACION CON TODOS LOS OR~SMOS PUBLI CO$ Y PRrvADOS 
CON I NRERENCIA Y J'!TRISPICCION SOBRE LAS AREAS DE GRAN 
RIQUSZA ECOLOGICA CENTRO DEL TERRITO!!.IO. DEBEMOS CONFORM1la 
UN PLAN DE MANEJO PARA QtTE ESTE HEOIO AMBIENTE 
E.XTRAOROINARIO S£ PtTEDA OISFRUTAR. MEDIANTE CONTROLES 
ADECUAOOS, ACCION QU'E LOS PROTEJll. Y CONSERVE PARA £L USO Y 
OELEITE DE PUTtJ'RAS GENERACION'&S; MAS IMPORTAN'l'E AON, 
FACU.ITA QUE EL TEAAI'tORI O DE CULEBRA SE 
CONVIERTA 'EN tJN PARQUE NA'l'UlUIL POR SUS ATRACTIVOS NATORALES , 
OONDE t.."' PROTECCION DE LOS RECURSOS RESULT£ VI TilL. 'UN LUCAA 
PRIVILE~IADO DONDE TODAVI~ USTEO POEDA OISPROTAA OS LA 
NA'I'URALEZA EN SO ESTAOO PRl:MITIVO. 

NSCESI'!AMOS LA COOPSRQCION Y AS I S'I:ENCI A 0£ TOOAS Y CADA UNA DE 
LAS AGENCIAS CON INliERENCIA EN EST£ ASUNTO PARA QU'E CULEBRA SE 
CONVl ERTA EN E:L PSSTINO MAS IMPORTAJI'l'E SN SL CAltlBE PARA LOS 
AMANTES DE LA NA'I'URALEZA. QO'E NOESTRA IMAGEN TRASCJ:ENDA A NI VELES 
INTER!l.ACI ONALES COMO tJN EJE.!iPLO DONOI! EL KOMBRE POEOA VIVIR EN 
ARMONIA Y TOTAL SIMBIOSIS CON SO MEOIO AMBISNTE ECOLOGICO. ES BIEN 
CONOCI DO EN PUERTO RICO Y LOS ESTADOS ONIDOS QUE LUGARES DE VALOR 
ECOLCGICO B.>.JO LA J'UR!SOICCION ESTArAL Y fEDERAL £ STAN A LA 
OISPOS I CI ON DEL PUSL:CO. sa fUNCION SASICA ZS LA DE FOMEN'l'AR Y 
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. • D.tSPOSICION DEL PUBLICO. Sll FO'NCION BAS!CA ES LA DE FOMENTAR Y 
• DESARROLLAR Y CREAR SENTrDO Y CONSCIENCIA PAM CONSERVAR Y PROTEGER 

LOS RECORSOS ECOLOG!COS OE NUESTRO MUNDO • 

ES ONA FORMA DE EDUCAR A LAS PERSONAS QUE NOS VISITAN PARA 
~ CONCIZNCIA EN TERMih~S DE PROTEGER NUESTROS RECURSOS. NOS 
AYODA A MEJORAR LA ~GEN DB LAS AGENCIAS PEDERALES, ESTATALES Y 
MONICIPALES EN COI.E.BR.A EN SO EMPEiiO POR ESTABLECER UN PROGRAMA 
DE MANEJO OOE'FACILITE, PROMDEVA Y ALIENTE AL PUBLICO EN VISITAR 
LOS LUGARES DE INTERE'S ECOLOGICO. 

EN AOICION ES'l:A ACCION !W3RA DE CAMBIAR LA IMAGEN NEGATIVA QUE 
PROYECTAN VARIAS .ll.GENCIAS FEOER.ALES QOE OPERAN EN CULEBRA , DE 

SOB.RE PROTEGER Y VBDAR EL USO PUBLICO DE TODOS LOS TERRENOS BAJO 
SO JORISDICCION EN BL TERRITORIO DE COLEBRA. 

RECOMENDAMOS DNA REUNION IN'l'ERAGENCIAL PARA COORDINAR. LA 
PARTICIPACION DE orRA AGENCIA A NIVEL ES'l'A'l'AL Y FEDERAL CON 
I:NKERENCIA EN EL AS'lJNTO, 'I!ALBS COMO &L DEPAl!!UKSN'l'O DE BOMBEROS, 
LA POLICIA 8STA1'AL, LA All'.t'ORI!lAD Dl!! CO!fSERVACION Y DESARROLLO D!: 
C'OLEBRA, EL DEPARTJIHENTO DE RBCURSOS NATtT.RALES, T LA OFICINA DB 
PESCA Y VIDA SILVES'li!E PAM !:SUBLESER LA LOGISTICA DEL PROGRAMA E 
IDENTIFICAR LA PART'ICIPACION DE CADA ORG.ANISHO EN ESTA INICIATIVA. 

SOMETEMOS LA PROPOESTA EN COESTION, CON MIRAS A FOMEN'l'AR O'NA 
REUNION INTERAGENCIAL QUE P.!BMXTA .MADIR t1NA ACTIVIDAD ADICIONAL DB 
IN'l'E.RES ECOLOGICO EN NOESTRO MUNICIPIO. 

ESRERAMOS QT]E 'l'ODAS LAS AGENCIAS CONCERNIDAS NOS EXTIENDAN SU 
COOPERACION Y ASIS1l!BCIA PARA QUE ESTA INICIA1'IVA SE DESARROLLB CON 
EXITO EN LA MEDIOA QOE CADA C01\.L APOR'l'E PARA LA CONSECOSION DE ON 
FIN COMON, NECESAJUO PARA LOS QUE RESIDIMOS EN EL ttRRITORIO DE 
CULBBRA • 

-s-



Proposal 

Auchori zacion ~or the Rer~bilicacion, Maintenance, 
and Accessibility of Trails/Paths and Roads in Areas 

of Rich Tourists' lnterest for Their 
Contents of Flora and Fauna Autochthonous 

of the Municipality of CUlebra. 

Submitted by: 

The Commission for Eco-Tourism Development 
Municipality of Culebra 
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In~:croduc~ion 

Culebra has been blessed 
excep~ionally beautiful. I t 
that Qurround i ts terri~ory. 

by nature. Its native ecology is 
is as varied on land as in the waters 

The ial~~d of CU~ebra is uniquely valuable in Puer~o Rico for the 
developmen~ of <lquatic activities through its beaches, virgin coves 
and islets, and rich marine life. one way to promote the 
development of a tourist industry directed at specialized tourism, 
it to orient it t:o a nature loving clientele interested in tbe 
conservation and protect ion of our environment and native ecology. 

The land, as a part of the flora and fauna, is equally interesting 
a.s it is rich in abundant archeological landscapes of tourist 
interest, sufficiently actractive to awaken and satisfy the 
curiosity of the hundreds of visitors that come to Culebra looking 
for someching different that would permit them direct contact with 
nature in its primitive and undisturbed state. 

Mission: 

Promor.e the davelopment: of a tourist infrastructure, varied and 
specialized that meets the likes and preferences of our clientele, 
adding to a base thar. identifies our ecological resources as t he 
basic reason to promor.e the island as a courisr. destination. 

Create the mechanisms of development through the active 
participation of the municipality and other public and private 
organizations like the agents, motivators, and proposers of 
development and activities and facilities that would strengthen and 
build the tourist resources in the territory. 

Vision: 

Prepare the island as a touri~t center identified with nature where 
the same would convert into its principal product to market and 
promote. 

Identify ~~d foster the development of tourist activities directed 
at creac1.ng new employment opport:unities that would lead to a 
business class primarily made up of residents of the territory. 

Promote che participation and involvement of che public and private 
sector directed and motivated by a common end where 
respOnsibilities that permir. us to diversify our tourist industry 
can be shared . 

Interaaency Unders,aprlings and Coordination 



The interest: of che l•lunicioal Adminis cration of CUlebra and che 
Commission for £co-Tourism bevelooment is co be able to establish 
an understanding and relationship of cooperation with the different 
public age~cies wi:h inherent interest in our development plans for 
our tourist service in:rastructure. 

As a part o: t~e program previously mentioned, the Commission of 
Eco-'!:'ourism Development of C'.Jlebr<J has talten the initiative co 
identify the r outes or trails/paths of tourist interest with 
intention to rehabilitate the same for public use. 

The trai:s or paths will become pedestri an walkways and possibly be 
used for bicycle or horseback riding. 

The trails or paths of tourist interest are located on private, 
federa l, and scate lands. 

It is our im:erest co escablish an cooperative understanding 
between t he public and private organizat ions. Such an act would 
permit che municipalit.y and the previousl y menc.ioned agencies 
authority for the public use of the same using adequate concrols. 
To establish areas of responsibility using official agreements 
be~ween the agencies where each would support and be responsible 
for che protection. cleaning, and maintenance of the trails/paths. 

This act would bring with ic in addit i on the rehabilitation of the 
historic trails /pachs , the adequate location of direction s i gns, 
and training of the personnel that would serve as tourist guides 
where information would be offered co visitors abouc the flora and 
fauna wh~ch exlsts i~ t.he distinct arQas. 

Work Plan 

The first i~tention of the municipalicy involves official contact 
with the di:ferent agencies whose juri sdiction affects the 
aforement~oned trails/pachs co establish a series of agreements 
with respect to the procection of the environment, fauna, flora 
mainten~1ce and cleaning of the trails/paths, protection against 
possible archeological pillaging, fires, hours of operacion, 
adequate direction signs, personal and property security plans, 
med1cal emergency program, and the agoncy responsible for 
administ.ering the program. 

The muni c ipalitY is in the best position co offer and coordinate 
cert.ain services under our control, when and after a inceragency 
coordinat:ion is achieved where each organi zation supporcs the 
measurement: and capacity of the resources. 

What ~o:lows is a list of services for the administration ond 
operacion of t:he t:rails/pachs that the municipality could offer. 

c1 eaninc: and Condic.;,oniog of th" Trails/Paths 

The municipality m!lk.E_s available a group of cleaning a.nd cutting 
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workers co clear the trails/uaths . This work effort can be 
coordinated with ocher agen~iea and forces can be united 
periodically for actions during the year so that all the work will 
not rest on onl y one organization . 

Guide Servi ce 

The municipality makes available one capable, bilingual person, who 
can be used as a tourist guide with previous coordination and 
arrangement wich the office. The same could be trained by the 
different agencies with a stake in the issue. 

pyblic Recoyery and Secyrity 

The civil defense and the municipal guard are available to 
participate in the security program. We can eet:.ablish periodic 
turns combined with personnel of ocher agencJ.es with local 
aut:hority to protect the environment during the period of operation 
of the program. 

Medical Emera@ncies 

The Municipal Health Plan has as its principal function to offer 
its services to the residents of the territory . Nevertheless, they 
could serve as an additional resource to participate in cases where 
eome emergency arises in the program of excursions previously 
mentioned. 

Reservation System 

The municipality has a tourist information office. Its personnel 
are available for to coordinate and help with reservations for 
homogenous groups interested in visiting culebra a.nd participating 
in one of these excursions. 

1>. cost or tariff can be established for special excursions that 
require a personal guide and other additional services . 

Obiect;ives and Aims in Permitting Use of these Trails/Paths for 
public Use 

It is public policy of the Municipality of Culebra to promote the 
development of a tourist infrastructure that tends to build a local 
business class in the territory. 

Tourist development based on the richness of our natural resources, 
which i s a result of its unique variety, color , and abundance. 

Our natural resources give us the prime material for perpetuating 
our tourist indus t:ry . We should by all possible means enter a 
close relationship and coordination with all the public and private 
organizations with i nt:erest and jurisdiction over the areas of rich 
ecology wi thin the territory. We s hould come to agreement on a 
management plan so ..~;ha t this extraordinary environment can be 



enjoyed using adequa~e controls, actions that protect and conserve 
for ~he usc and pleasure of fut~re generations. More impor tant 
even, ~t would facilitate that the CUlebra territory is converted 
in a natural park by its natural attractiveness, where protection 
ot the resources is a vital result. A privileged place where you 
can enjoy nature in its primitive state. 

We need the cooperation and assistance of all and each of the 
agencies with interes t in this issue so that Culebra can become the 
most important destination in the Caribbean for nature lover s . If 
our image spreads internationally as an example where man can l ive 
in harmony and total symbiosis with t his ecologica l environment . 
I t is well known in Puerto Rico and the United States that places 
of ecologic al val~e under the control of the state or federal. 
government a re at the d~sposal of the public. Their basic function 
is the promotion, development and creation of a feeling and 
conscience to conserve and protect the ecological resources of our 
world. 

It ~s a way of educating the people that visit us to grow conscious 
in terms of protecting our resources. It helps us better the image 
of the federal. state, and municipal agencies of Culebra in their 
e~ fort to establish a management program that fac ilitates. 
promoces, and enthuses che public when visiting the areas of 
ecological interest. 

In add~tion, this act will ch~~ge the negative image that various 
fede ral agencies which operate in Culebra project, by protecting 
and prohibiting public usc of all the properties under its 
jurisdi ction in the CUlebr a territory. 

We recommend a interagency meeting to coordinate the part icipation 
of another state and federal level agency with stake in the matter, 
much like the fire depar tment , state police, t he Authori~y for 
Conservation and Development of Culebra, the Department of Natural 
Resources, and the Office of ?ish and Wildlife to establish the 
logis tics of the program and identify the participat i on of each 
organi?.ation in this initiative . 

We submit the proposal in question, looking to encourage an 
interagency meeting that woul d permit adding an additional activity 
of ecological interest in our munic ipa lity. 

We hope that all the agencies concerned 
coope~atior. and assistance so that thia 
successfully by the means of each supporting 
common end necessary for those who reside in 

extend to us their 
initiative develops 
t he realization of a 
Culebra. 
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R.EU.CIOK D'£ V£l!EI)&S Dl IM'n!tUlS musTICO A ESUBLlC'Ell EM CULEliM 
PARA EL ro~O DEL 'IUii.Sl!O llfT'!IU(O 

VER&DAS JURISDIC. USO AU'l'. HORAIUO DESTINO ACTIVIDAD 
SEKVICIO 

1-CARLOS O.R.N. l?EATONAL OIORNO PLAYA DE BAAO AREA 
ROSARIO 8ICICLETA CAJU.OS RECREA-

CABALLO ROSARIO TIVA 
VEHICULO 

2_;PUNTA o:a.N. PEA TONAL OIORNO PLAYA PESCA 
MOLINO E'.W.L.S. BLANCA 

3-VSR:EDA PRIVADA PEA TONAL OIORNO PLAYA RECRE.AC. 
DEL O.P. P.W.L.S. CABALLO RESACA ESCENICA 

4-VEREDA PRIVADO PSATONAL DIORNO PLAYA VISTA 
EL VIGIA BR.'I.VA ESCENICA 

s-cOLE- F.W.L.S. PEA TONAL DIORNO FARO RECREAC. 
BRITA - ESCENICA 

6-VSREDA D. R. N. PEATONAL PIORNO FARO PTA. PESCA 
HA. BICICLETA NOC'rtllUIO SOLDADO CAMPING 
SOLOAOO VEHIC'O'LO BAfiO 

7- LUIS P.W.L.S. PEA TONAL DIURNO O.P . 
PEU RECREAC. 

ESCENIC 

8-VEREDA PRIVADA BICICLETA OIO'RNO ZONI PLAYA 
'l'ORTOLO PEA TONAL NOC'l"'RNO ESCENICA 

WBICULO 



Relacion of c~a1LS of tour ist interest to establi sh in CUlebra for 
che >>>>>>>>>> of internal courism 

Path/Trail Jurisdictio Authori xed Hours Destination Activities 
n Use of! 

Service 

1-Carlos D. R. N. Pedestrian Daytime Playa de Swimming 
Rosario Bicycle Carlos Recreation 

Horse Rosario Area 
Vehicle 

2-Punta D. R.N . Pedestri;m 
Molino F. W.L.S. 

Daytime Playa 
Blanca 

Fishing 

3-Vereda Private Pedestri an Daytime Playa Recreacion 
del 0. P. F.W.L.S. Horse Resaca Area 

Scenic 
View 

4-Vereda el Private 
Vigia 

Pedestrian Daytime Playa. Brava Scenic 
View 

s-culebrita F.W.L.S. Pedestrian Daytime Faro Recreation 
Area 
Scenic 
View 

6-Vereda D. R.N. Pedestrian Daytime Faro Penta Fishing 
Punta Bicycle Nightti Sold,ado Camping 
Sol dado Vehicle me Swimming 

7-Luis Pen a F. W.L.S. Pedestrian Daytime O.P. Recreation 
Area 
Scenic 
View 

8-Vereda Private Bicycle Daytime Zoni Scenic 
Torcolo Pedestrian Nightti Beach 

Vehicle me 
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AntJo l 

I de agosto de 199S 

INFORI\1E A LA AU'l'ORIDAD PARA LA CONSERVACION Y EL 
DESARROLLO DE CULeBRA 

ASUJ'ITO 

A 

Oessrrollo del Balnurio de Playa Flamenco. Te<tero elopa. 

Sr. Sccrcl•rio Pedro Gcla~n. Prufdcnto do I• Junta, Oisun,ldos 
Miembros de Ia Junta de Directoru, Sr. Abroham Pen>, Oirecror 
Ejee~~tlvo de Ia ACDEC. • 

I. Conwh• dp Ubit~ci6n (8l·17·0220·JGU) 

Cuando hldmos Ia consvlla d• ubicacJ6n para ct dcnuollo del Balneario de Playa 
Fl•menco en el 1983, lnctufmos ci!IC)O {S) ecepas pJI't su desarrollo y Ia Junta de 
Planifi~~<i6n 1 .. •PtobO lodU . 

La primera etapt te con11ruy6 oon una uian•ti6n I<&!JIIIivt y Ia sesund• dcpendia 
de otro asfan•ci6n lcgislttiva que cst~ba en pro<cso cuando so somcrf6 Ia co.uulr•. 
Ambu crtpu rueron termlnadn r•ra t1 verano de 193A. 

t.a.s t tapu sllhsiruicntc:s podrian Hevarsc 3 e:abo, cfe acue-rdo a Ju condklonc.J 
c.stabl<eidu por Ia Junto de Pfanif1Cici6n, en su tprob•eion, cuando hubiesc •1•• 
porable.clisponible en ~ .. Modes adeeuadu .. 

l . Estndg Assual del Botneario 

Um ordcn del Honoroble Ocl>ernador Or. Pedro Roucllo, foam que Ia A.A.A. 
extendiera ham Flamenco su sistema de •&•• potable, eondiciOn requerldo pa.111 
pto<ltder con las ctopu 3, • y S. 

se,un oprobadu, tilth as t rapos consisten de liS racilidades sf&vle.ntu: 

3 
4 
$ 

24 unidadcs vact cionales 
24 unidades vacadonales adlclonalu 
Parador de Turflmo de 31 hablt.tclones 

La pofftiCll ulabl«ldA en Ia opetaci6n d<l Btlnurio, consistet\lc en limllar cl 
nOmtro de usarios ne<turnos y de requerir que h•&•• resctndoncs, ha tenldo 
resullados muy ravo11blos. Ell!olneario h• cmpuado a generor lngtesos y eon ellos 
se han hccho mejoru y las lacilidodes se mantiene.n eo muy buen utado. 
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Inform• a le ACOEC I ck ~~&oslo de 1995 

3. I ercen ctpgjlj 

La tercera etapa conslste an 24 unldades vocoeionalu, y Ia infnutrudUra noc:esaria 
para servlrtu: plant• de ua11m!ento !erda rio. tiend!rl y cafeteria. La t!endill debe 
"<!nder lltltulos de prime A ne~s!dad y atquilar stb&nu, almoh•du, y uteo.sUios de 
cocina. Habrla que en•dir •'I''""' mejoras al Balnearfo y los •cccsos, 
e.stationamiento y ucilid1des nec·esariat. 

... E.ttimldp de cmto ptOhJbfe 

Baudo •• los costos de racilidadcs simif~ru en consrrua:i6n en Humac:ao 'I 
Boquoron, ef CllSio de uno unidad serra de EO mil d61ates en Puerto Rico y I 1/3 
vecu mu alto, o sco, 80 mil d61ares CJ1 Clllebra. 

Ettl"'odo dt Costos: 

4.l 14 unJI!odes x 580,000 
4.2 Phnla 1em11i1 
4.3 I kif~ metro de aca.sos y lineu sanitariu y de 

aaua y eloctricidad 
· 4.4 11endila;ea~lcrla 
4.5 Ouu mejoras: tres.nnit.trlo>, torro salv•vidu, 

faalidadcs ~Cf<llivu 

Sub-Total 

4.6 E$tudios del M>suelo, mensura y 
IOpo&n~Ua, pia- de ooMttucd6o, 
supcrviti<ln de Ia coMiru«:idn 

CoJio probable total 

COsco ombtble 

$1,920,000.00 
180,000.00 

300.000.00 
160,000.00 

1'0-QOO.OO 

$2,700,000.00 

'2.40 MO.OO 

$2,940.00.00 



Nocice to the Au~horicy for Conservacion and Oevelopmenc 
of Culebra 

Issue: Develop the Seaside Resort of Fl amenco Beach, Third Phase 

To: !1r. Secrecary Pedro Gelaberc, President of 
Distinguished Members of the Board of 
Execucive Director of ACDEC 

tho Board, 
Directors, 

1. Locacion Study (83-77-0220 -JGU) 

When we studied the location for the development of seaside 
resort of Flamenco Beach in 1983, we included S phases for its 
development a:'ld ~he Planning Board approved all phases. 

The firsc phase wa.s made up of a legislati ve allocation of 
funds and the second would depend on another legislative 
allocacion of funds which was in progress when the study was 
submicted. Both phases were finished by summer of 1984. 

The subsequent phases could be completed in agreement with the 
conditions esta.blished by the Planning Board, in their 
allocations when there is potable water available in adequate 
quantities. 

2 . Current Stage gf the Resort 

An order by the Honorable Governor Dr. Pedro Rossello was 
successful 1n causing the 1\ .1>.. 1>. •• (Water Authority?) to extend 
its pocable water system to Flamenco, a required condition for 
proceeding with Phases 3, 4, and s. 

According to that approved, those Phases consist of the 
following facilities: 

3 
4 
5 

2~ Vacation Units 
24 Additional Vacation Units 
Tourist Inn of 32 Rooms 

The established policy ot the resort operation, which consists 
of limiting t:he number of night time guests and t:o require 
them t:o make reservaci ons has had favorable results. The 
Reser~ has begun to generate income with which improvements 
have been made and the facilities are maintained in very good 
shape. 

3. Ihi":::d Phase 

The third phase cons~sts in 24 vacation 
necessary infrastructure to serve them: a 
plane (7), a small shop, and a cafeteria. 

units and the 
water treatment 
The small store 
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should sell primary need items and rent sheets, pillows , and 
kitchen utensils. Some improvements will have to be added to 
the Resort and the entrances, par king, and neces s ary 
utilities. 

Probab1~ Estimated Coa;s 

Based on the costs of similar facilities being constructed in 
!lumacao and Bosqueron, the cost of one unit wil l be 60 
t housand dollars and 1 and 1/l times more, being 80 thousand 
dollars, in Culebra. 

Estimated Costa: 

facilicieg 

4 .1 24 units X $80,000.00 
4.2 \-Iacer Treatment Plane 
4. 3 1 Kilometer o f access and sanitary 

lines for water and electricity 
4 . 4 Small Shop and Cafeteria 
4. 5 Other improvements: three bathroo~s. 

Lifeguard tower, recreational 
facilities 

Suht:otal 

4 .6 Geographic and topegraphic studies, 
construction plans, construction 
supervis ion 

Pr obable Total Cost 

Probable Cost 

$1,920, 000.00 
180,000.00 

300, 000.00 
160 ,000.00 

140,000.00 

$2,700,000.00 

240,000.00 

$2,940,000.00 
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C.ST/\00 LIURll 1\SOCII\00 DE PUERTO lliCO 
Olicl~ del Cobcrrudot 

; ui'ITI\ 01! PLI\Hir-ICI\CION 
~nUIC~:t PU\tto ftfco 

f./ Zl de '""' •• de 191l 

r CoMult• Nlimoto 1)•77· 0220-lGU 

RfSOLUCION 

~ Autorldad de CoMervoci6n y Dtmrol!o de C•ltbro, &mparindoot •• I& 
re,lamentoc16n vigtllt•, somctiG a It coruld<racl6tt de tllo Junta de Planifltatl6n I• 
Co,t ult• NUmtto &3-n .. oUO.JCU, pan f1 ~ic:ecJ(n de \1'\ b&JnC'ttlo pjbUco '1 &tea 
VJCttla>ol, tn 1.1\l llrco con cohida <I• ISO tverdo>, q,. roc!"oco II S~-· ft Ia !Wl(a 
'Fiam.nco Y 11 Jinal de t a C.rretcr& bta.tal NUrncro '"' m el Bt "lo Fla~trco 4• 
C\Jicbta. Oichot tt"•no• radican h.tct"l de lot lt'mlt« dd '"" zonl1lca.dl de cfh;:ho 
Munlclolo. 

t.a PM"• pr-opont.ntt contcmp1• te vtillzaci&\ d~ d!cMt tc.rr-ft'I)J __ para la 
\bla;c:lCn dt un boltntWio P<ib1ic.o 'I 6rca '~IClciOAII a dcl rroUuse en cit'C'O U) etapu 
lu cvale:s 4e cksalbe.l\ • contlnuacJ6n.a 

I. Ptlmrra e:ttpa a COMUuirse cot1 UN 8Jl&n&et&\ he&hfa llv• 
$12,,000.00 y c""'it" do ><rtic:iot ,.,.,.,,.,, • tstidoret, to so co~:-~!.)..l...C~ 
•1st..,.. dt b..,ko y t•nc;u< elt•ado da l,OOO plonC'S, cutta 
con1ro1, .do$ (2J barrcr·as vthJc-ulares y I~ pupu&c.IOn da ' 
para ocompir. 

1. Squn<la «opo a conlttlllru c~ uno &JfiNCI&. lqbl&tl 
$100,000.00 en proctso, c..,.l>t• de un n nlt11lo, n llldor 
<lontl, ilumlnaclon t•n•nt, ollclno y ula de prlmtro • 
tacll1dacfet reereativ&J, mesu hchadu 'I Jln ~Khll. Davim 
cic!n de atca01 vehJcullrOI 1 Olcjort> al clranoje c-.•1 dd £t 

'· 

•• 

LDt •tapu tctC:tn y cu&rta, coi'\Jlstcn ~a.a ~ de veintlcuatro 
(2~) cabtllos de dot (Z) dormitorlos, co;, laclllc!oda do cocl,.. 
Pata !Iicht~ etapu t tr' necaatlo uper:ar hlllta que Cutebra 
'"'" •p potabt• c!!sponlbte en c• f'tlc14dts •vficlt orc.. Coni..,. 
t aJnt t'l'te n pr-onocri una plant• ft 1tt te:mlcnto de •&Ul• lef'Yldu 
y Jt ampllari tl lac• 1 tl >i>ttml de '"""Slat u inentt. 

t..a qvinta t t apt c.omhte de "'~n parador ~ h r lt rno d• tnl n.ta 'I 
dos (!2) hohlt•<lon., on dol (2) plantu , con ,.,nox•nt, cdtttffo, 
batra y ,.J6n de \l:tos n'!GUiples. 

Mtdl•nt~ com\l\1c.act6n del 1• d~ le.brero de Ul) a la luntil dC' CaHdad 
Ambtenta11 Ja putc: proPGt'tftte ctrtUico que da IJc't'IUe a cebo el proyecto •1 mts.mo 
no oc:aston.ari W\ im~c10 twnblcntal advenQ. 

esu consu.lta d• ublc•ci6n h1 sldo tomlnacle y an~JI;ra~tt • ta lt.ts- dP Ja 
lnf0fftllcl6n J\lntnbtracta tx'C' •1 propot\tnte y de las dhpos1cionH de t.eyes, 
RttiOUMniOI y N~• do Planlli<oet&l •l&tntcs. Tambl.., •• ho dado a>ntldor&ciM a 
las f)rC)'«c.IOhe poblaclONIIes y a &a dit9onlbllldad "eft ttrrmn •prvp.t&doJ P IT.t la 
conJtruc:ciOn dt vivitf'ldu y 01rc» l.30S en l.& :rena que C'Oft'lpttftde t J propuato 
proy«to. 

Od eaaMt a y aMUsb hC!(ho k dCSCH"•ndt quc- ., Yi~l~ cl dt.urrcllo dt lot 
ttftt.!Wl anurlotmcnte Ou<ritcn par.t c l uso ptOiJU-tsto. conck:fon.tdo t. los d&ui~ncu 
scna.t~rnitn~os. y r«.cl't'Ci't4a.(ion"• los cu••cs: habri n d~- t,om;.trs-t tn ccnsltktad6n 1\ 
prcPJrOJrsc y •omctcrse t'f dC"urrollo prclltniNr corrtspo"dicmc a 11 Achinlstr.tc:l6n de 
Retlamenlot y Pft'misou 

t.o-1 p1:1nos tSe d~rtoHo ocenmu'lilr C\lmpfir.if'l eon l~l.i lu 
dbpoJicionet dt 1cye:s. r~t~ontcn y ncrma-t de plonlfiP:"ad6t'l 
''i~cntc-s )' oplicabft')t :ur como con lou Mr'1'14S dC' I• rc(cthb 
1\cmlnb..lr~n.. 



Associated Free Sca~e of Puer~o Rico 
Office of the Governor 

Pla:1ning Board 
Santurce, Puerto Rico 

March 23, 1983 

Report Number 83-7'1-JGU-034 Study Number 83-77-0220-JGU 

RESOLUTION 

The conservation and Oevelopmenc Authority of Culebra, under 
the regu~ations in force, submit for considerat ion by chis Planning 
Board, the Study Number 83 -77-0220-JGU for the location of a public 
seaside resort and vacat ion area on property with the approximate 
size of 150 acres that i~ situated to the southwest of the Bahia 
Flamenco and at the end of State Road 999 in the Barrio Flamenco of 
Culebra. These propercies are situated outside of the limits of 
the zoned areas of the ~entioned municipality . 

The proposed part contemplates the utilizat ion of said 
properties for the location of a public seaside resort and vacation 
area to be developed in five (5) phases which are described below: 

1. First Phase to construct with a legislative allocation of 
funds of S 125,000.00 and consisting of bath roo~s. dressing 
rooms, lake with pumping system and elevated 3, 000 gallon 
tank, control house, two (2) vehicle parking lots/garages, and 
the preparation of area for camping. 

2. Second Phase to construct with a legislative allocation of 
funds of $ 200,000.00 (being considered) consisting of one 
bath room building, an additional dressing room, general 
lighting, office and waiting room of first aid, recreational 
facilit.ies, covered and uncovered cables, poved vehicle acc.,ss 
and improvements to the general drainage. 

3. Third and Forth Phase each consist of twenty-four (24) cabins 
of two (2) bed::ooms each, with kitchen facilities. For these 
phases, it will be necessary to wai t until culebra has potable 
water available i n sufficient quantities. Combined with this , 
a wastewater treatment plant will be provided and the existing 
lake and m~~g::ove swamp (ecol system will be expanded . 

4. Fifth Phase consists i n a tourist inn of thirty-two (32) rooms 
and two floors, with restaurant, cafeteria , bar, and multi -use 
room. 

By means of the communication of February 24, 1983 to the 
Bnvironmenta~ ~ality Board, the proposed part certifies that 
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to complete the proj ect would not cause an adverse 
environmental affect. 

This location study has been examined and analyzed in 
light of t~e information suppl ied by the proposer and by the 
provisions of the planning laws, r egulations, and norms in 
for ce. Consideration has also been given to the population 
projections and to the availabi lity of appropriate properties 
for the construction of habitats and other uses in the zone 
that encompass the proposed project. 

Sy the examination and analysis completed, it is conveyed 
that t!le development of properties previously described is 
feasible for the proposed use, under the conditions of t he 
fol lowing desig:-.ations and recommendations, which should be 
taken im:o consideration for preparing and submitting the 
preliminary correspondence to t he Administration for 
Regulations and Permits: 

l . The preliminary development plans will be completed wi th 
all the provisions of the planning laws, regulations, and 
norms applicable, as well as the norms of the referenced 
administration. 

>>>>>> It falls off here. I believe there may be a page or more 
!llissing 



I 

o.etl• • ••• u.u .. c1o.n ft .. .,.... 
u...,. '""h to ult th• C 1111) 
tUtc.lMf'\. ce ~,....,.. Ct.~Mdo tlr· 
t• 1• C .. trl• 4t • 9"0 JG<"Io 
4tl4e '-trto • let o VIc~, '"" 
-14o ....... - · · c.. ...... cl "4c J•uo u 1164, •• ,...,. .... , .. ,,. .. ""'"'"'" ,. .. ... u ..... , , ... .~ •• ..,,. 
11y .... .,.., ,..,. ,,.",. ,bufw· 
_,, ~ . .... ,. 9lr& lU CUM 4t 

c.., ... ••,~•••· ~rtlle& 
~ ~561 141Ct .. l,t), ·~~·~ • 
"" est. , .. los ,_ .,. tt· 
., •• lh lrtn ilt "..,..,. 1 eJ 
tlUc f-..tMtO C.. t\M t..-ot 
~, ~ ,. .. , ···t·~···' · ,.,., •..• 
.. ,. • .-,ahc.rtciM • ttUuch 
, ... , ......... u . 

~1. <MO ••f:ct'..ars., '" •s•ario• 
de H U' f1tl UN!tu •l~t lc"u 1u 
t f'•LM COA '""'-• 1 t•Mr., ,.. 
ate•u KU!It tr • 1t u .. • lu l e• 
l ' ' ' •ltwa ,,,. ,,.,~,, COA 
oLru hu• l..,ortltntt~ dt tUI 
r.rotecto, Y• •prob•d•• , or h 
Jo•t• do , .... ,, ••• , •• , . ..... ~ •• 
WUICf~lfC'l, ,l. nU 41 tri CMitft• 

to 4• ••"' " ,..14•• 1 un hnfor 
~ ·turi5WI. ' 

I• (\vd44a~l• ~ Cwlebrt ts teO• 
ftdo~• 1 ftO\.plt•l• r' • · A te ¥el 
" ,...,.._.,.,, cel•u dt , ,, .. , . .. 
~u l,u •utwralu ft 111 H'C)t1pll· 
1110 4t Is ln. Estoblretr 1 
1o0Untr •• Utftt.MU«J\lO ,_.,. 
' " Cuhtln tJ6 Jf6o ttM Urt.• W1 

,,4 .. , r tw c•u·•• Mst6"C1111111te
CCio &:/poco apdo • Ia hit Gro..,.. 

loi C..ltWtftUI, t n•lo clol 41>
("'tt.,. "'"*' l.nfru al Yh ltu 
p IM<..- ..S.. IUS .. lltUJ .. t.ro
ht. t1f!t:r .. • n tc41 &.rate h b J. 
"" <•r11e 1 qoc c .. triWfl • lo 
4n ~ su fO' Iblt coo sw --u. 
L• ••tt'N'll NCtun tarts t lGI • 
C• l•n .. tft!Cill• ,..-o .. lotcloe 
f'i .. d I YMtH. &l)* ~arias. a.tclti: 
"" 1' n • Ntftf t1 c.s rut·wr nttt. 
.. ltl ef,..c. M rhcos. toM cbse 
• _,,., crlollu, .,.,.. 1 lu 
•J.,... ... 1-lu -· rwrto Rfco. 

i t It u .. , "It r "'" qooc wlojo --••"'""'· ._ ..... C.ld.ra y ,......, n .. ,.,..,nlo:u 
cocl... tl •-rcto w C.lollr• •• •• • ,,.c~ou.,. 

A ptSU de le CeiOSH 41M (Oft s• 
tltn't 't ,.,_,. ttNJ SOil los: CulclirN
u·' · ha. •~h4o 1oit.,.,. Olrt:'lt.K a 
cooctdor Ia cludad••f• hooorar lo de 
•• tsl• • Lodo oquol ~"" Ia quton 

1 •• '"""· 

0 
0 
z 
w 
:E 
<( 
...J 
l1.. 

~ 
...J 
Q. 

w 
0 

0 
0:: 
<( 
w 
z 
...J 
<( 
m 

s 
; 
0 -.. 
i! 

CUl.fii!A, PUCIITO RICO 

ltvt'ftnt41& • •• h h -.tto,Jo ft 
C.lc'r• ) • l ••W•n• y Alf'• de 
AtuJor oo ""'' fl-roco • 

(Spt:l",_l Qtt> 4htNltft •• 1• h-
c ... r.lo ~l luo f t Coi<IH't . (o rt
cenoct• t.-to 4c flch• •t'll tz• . fue 
Crt•'• f• A,cortd•4 dt Coft$trva,i4~ 

j 

1 Oou~rollo do C•ltoro, totl dod qut 
ctn 401 ''i~cl•••' ftgfll•t•v•s ~ 
~1•40 cl ~•rrollo 41 ~~~~ f•cll l· 
••~ nf~l~J tn rst• htn~a\• Pl•y• . 

h HftltUci6n •h qrude •I 41e1 ar-ro· 
11o 40 Culebr• 1 de cste ~• •,~•rio 
-• • l•o I• t;lc• de ,,.. pot••••· 
LA ACDfC II• CotUUdo C~ WNS (&(1 .. 
t ld•dt• •fnf~l Q~e ~or lo ~ronto 
w\lli1u •t.u• u\o•re pt.r& optrar to' """'t' •• un•urte• y lu •chu . 
h c•J~~ct4.M ftl .C•irtto H lf•hU. 
Ptr CUJ • r• lf• FtdfMt. ll'lt euncafce-• -o 
r t •oua. · 
A1 ~'" tn .. p.t dt\ l.a1,.~trf•. iclen·S 
tt U c• .. l•l Ut.C ICW'H M lu ..,....., .... _ .. 



• 

• 

• 

Due to the lim~tations of water, only 100 camping sites have been 
proposed. 1-ihen the pipelines of potable water arrive from Puerto 
Rico or Vieques, as promised by the Honorable Governor on the 16 o! 
June of 1984, additional areas for camping can be cleared. 

There are p:ans to provide wooden platforms for camping, barbecues, 
shelters/pavilions with additional tables, walkways, all these with 
the funds that the camping and parking areas generate. With these 
funds, lifeguards, administrative personnel. security, and 
maintenance must also be paid. 

If, as we hope, the users of these facilities treat them with 
respect and care, we wil l be able tO convince the legislative 
assembly to proceed with other important phases of this project 
already approved by the Planning Soard .. .. vacation cabins, a 
wastewater treatment plant, and a tourist inn. 

The residet\ts of Culebra are friendly and hospitable. At this time 
they are summarily jealous of the natural wonders of their 
Archipelago islands. To establish and susta in a human settlement 
in CUlebra has been a difficult effort and has historically 
received very little support from the Isla Grande. 

The CUlebra residents, as opposed to the enjoyment tbat (you) 
visi~ors will have to visit and make use of the natural beauty, 
hope that you will treat the island with care and contribute as 
possible to its economy. The tourist infrastructure of Culebra is 
basic, but has made many advances . There are various small hotels, 
magnificent seafood restaurant, a ll types of Creole foods, and the 
best beans of Puerto Rico. 

If it is possible and to travel comfortably, purchase in Culebra 
and try its magnificent food. The Culebra businesses would thank 
you. 

In spite of the Culebra inhabitants• jealous guarding of their land 
and water, they have always been quick to grant honorary 
citizenship of their island to all who love it and respect it. 

SEASIDE RESORT OF PLAYA FLAMENCO 

Culebra. Puerto Rico 

Enjoy it, conserve it, and treat it with love. we have improved 
these f acilities with the income from the camping and parking 
aroas. The water is not only limited. but costly. The 
maintenance. the services, and the future permanent improvements 
are dependent on the generated income from the resort. 



welcome to the Municipal Island of Culoora and the Seaside Resort: 
and Camping Area of Flamenco Beach. 

l~e hope yo:.. enJoy ;:he incredible beauty o f Culebra. Recognizing 
this beauty, the Aul:hor i t.y of Conservation and Development of 
CUlebra was created, understanding that the legisl ative allocati ons 
have init iated the development of basic fac ili ties at this 
beautiful beach. 

The greatest limi::.ation to the development of Culebra and this 
reso~ has been the l ack of potable water. The ACOEC has begun 
with basic faci lit:ies that for the time being utilize salt water 
for the bat~oome and showers. The c apacity of water (t:ank?) is 
~imited and the reason why we ask that you economize . 

The back s•de of this page contains a map of the Resort, 
identi!ying the stations and the camping areas. 
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APPENDIX C 

PHOTOGRAPHS 
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PHOTOGRAPH NO. 1 
N.W. Peninsula. 

PHOTOGRAPH NO. 2 
N.W. Peninsula. Cable Tower Foundation Near NP-4&5, Noxt to Tank Target. 
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PHOTOGRAPH NO. 3 
N.W. Ponln1u1a. NP-18, Mapping and Flagging 

0 

0 
PHOTOGRAPH NO. 4 

N.W. Peninsula. Tank Targot Near NP-4 and NP-5. 



PHOTOGRAPH NO. 5 
N.W. Penlneula. NP-10, MK 77 Plro Bomb 750 lb Remnants. 

c 

0 
PHOTOGRAPH NO. 6 

N.W. Penlneula. NP-3, Tank East of Grid . 
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PHOTOGRAPH NO. 7 
N.W. Peninsula. Tank Close to NP-4. 

0 
PHOTOGRAPH NO. 8 

N.W. Ponlnsula. ORS Found on NP-22. 
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PHOTOGRAPH NO. 9 
N.W. Peninsula. NP-25, Unknown Bomb Tall. 

0 
PHOTOGRAPH NO. 10 

N.W. Peninsula. ORS Found on NP-17. 
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PHOTOGRAPH N0.11 
N.W. Pentneuta. NP-8, View of Contact Flags. 

0 
PHOTOGRAPH NO. 12 

N.W. Peninsula. NP-10, Bomb, MK 77, Expended, Found on Surface. 
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PHOTOGRAPH N0.13 

c N.W. Ponlnaula. NP-13, Crow Grubbing. 

0 
PHOTOGRAPH NO. 14 

N.W. Peninsula. NP-11, Rocket, 6" HVAR, In bedded In Ground. 
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PHOTOGRAPH N0.15 
N.W. Peninsula. NP-16, Tank. 

0 
PHOTOGRAPH N0.1& 

N.W. Peninsula. NP-16, Cannister. 
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PHOTOGRAPH NO. 17 
N.W. Peninsula. NP·16, MK 82, eltpended. 

0 
PHOTOGRAPH N0. 18 

N.W. Peninsula. NP-17, Tank. 
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PHOTOGRAPH NO. 19 

c N.W. Peninsula. NP-23, From East Side of Grid After Grubbing. 

c 
PHOTOGRAPH NO. 20 

N.W. Peninsula. NP-25, From N.W. Comer Looking S.E., Before Grubbing. 
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PHOTOGRAPH NO. 21 
N.W. Peninsula. NP-18, ORS. 

0 
PHOTOGRAPH NO. 2.2 

N.W. Peninsula. 8" Round, Bulk HE on Top of 81 MM, 3" Round, Half of 8" Round. 
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PHOTOGRAPH NO. 23 
N.W. Peninsula. NP-17, 5" Round, Sheared Fuza. 
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c 
PHOTOGRAPH NO. 24 

N.W. Peninsula. NP-17, Round Found on Surface. 
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PHOTOGRAPH NO. 25 
N.W. Peninsula. NP-5, ORS. 

-PHOTOGRAPH NO. 26 
N.W. Peninsula. NP-17, Grenado, 6" with HE (low Ortlered), 2-5" RoundG Found 
on Surface 
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PHOTOGRAPH NO. 27 
N.W. Peninsula. NP-3. 6" Rock.et Mortor (Empty). 
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c 
PHOTOGRAPH NO, 28 

N.W. Peninsula. NP-9, ORS. 
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PHOTOGRAPH NO. 29 
N.W. Peninsula. NP-5, ORS. 

PHOTOGRAPH NO. 30 
Cayo Botella. 
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PHOTOGRAPH NO, 31 
Cayo Botella. Vegetation, Only Herbaceous Area Contal nlng J.usticliJ. 

0 

PHOTOGRAPH NO. 32 
Cayo Sotolla. 80·1, S.W. Comer Looking N.E. at Los Gemelos. 



PHOTOGRAPH NO. 33 
Culebrtta. IC..S, View. 

PHOTOGRAPH NO. 34 
Cufebrtta. IC-4, 20 MM HEI. 
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PHOTOGRAPH NO. 35 
Culebrlta, Lighthouse/Observation Post. 

PHOTOGRAPH NO. 36 
Cutebr1ta. Oebrla From Obsorvatlon Post Near Marc Point. 
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PHOTOGRAPH NO. 37 
Cerro Balcon. CB-5, From S.E. Comer Looking N.W., Before Grubbing. 

0 

0 
PHOTOGRAPH NO. 38 

Cerro B11lcon. CB-2, Flagged. 
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PHOTOGRAPH NO. 39 
Flamenco Beach. Herbaceous vesatatlon. 

c 

PHOtOGRAPH NO. 40 
Flamenco Beach. FB-5, Impact Vehicle. 
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PHOTOGRAPH NO. 41 
Flamenco Beach. FB..S, ORS. 

PHOTOGRAPH NO. 42 
Flamenco Beach. FB-6, Before Grubbi ng. 
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PHOTOGRAPH NO. 44 
Cayo Oel Agua with Los Honnanos. 

PHOTOGRAPH NO. <45 
Cayo Geniqut. 
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PHOTOGRAPH NO. 46 
Cayo Lobo . . N.W. Observation Point 
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N NJ'\ 't 111r. fO 

United States Departmem of the Interior 

FISH AND WD..DLIFE SERVICE 
1875 Century Ooolcv:.rd 
i\tl2n!J. Gc<><tla JOl4S 

October 31, 1995 

Mr. Mark Bagel 
Environmental Science and 

Engineering, Inc. 
P.O. Box 1703 
Gainesville, Florida 32602· 1703 

Dear Mr. Bagel ; 

We have reviewed the information you sent by facsimile co our 
office on October 27, 1995, regarding take of migratory birds at 
Culebra I sland. 

The Migratory Bird Treaty Act does not al low incidental take of 
migratory birds. we issue permits co take migratory birds that 
are causing damage to property or when birds a r e preventing a 
specific activity. Also, the applicant must be able to identify 
the particular species and che number of birds that need to be 
taken. According to our telephone conversation and your 
f acsimile. you are not aware o f any birds that will be causing 
damage o r preventing the activity you described. 

We suggest you continue co work closely with the Division of 
Ecological Services and the Puerto Rico Department of Natural 
Resources to minimize any accident a l take of all wildlife . 
However. if at anytime during the activity you described in yom: 
facsimile involves species that can be identified and you know 
they are in the area and wil l be destroyed, you will need to 
notify this office as soon as possible. We also r ecommend that 
any activity which invol ves the potential take of migratory birds 
should be conducted outside the nesting season for any birds that 
are known to use this area for nesting habitat. 

At this 
out. the 
call me 

time we do not feel you need a permit in order t o c arry 
taska you described. I f you bave any questions, please 
at (404 ) 579-7049. 

Sincerely yours. 

(l ·- 'i /1 ..._{(~A.. t! Jxn:nN;:,;a '(V 
Carmen P. Simonton 
for Assistant Regional Director 
Refuges and Wildlife 

• 



United States Department of the Interior 
fiSH ANU ~1LOI.IF'£ seRVICE 

<:v~b~oe= .... ,d oro .. 
P.O. Box 491 

8oqueron. l'u<no Rico 006<12 
November 9 , ~995 

Mr. Roland Below 
Departll.ent of tbe Army 
Huntsville Divicion, Corps of Engi neers 
P.o. Box 1600 
HUntsville, Alabama 35807-4301 

Dear Mr. Belew; 

We have reVie~ed the Work Plan for the Formerly u~ed Defense Site 
at CUlebra, PUerto Rico and have received Mr. Douthat's letter 
dated November 7, 1995 regarding this issue. These two doc~ents 
address the concerns we have expressed in the past. In addition, 
we bave discussed the procedures to be followed when the gridc 
are beinq laid out in the field with representatives of ESE. We 
understand that inaccessible or extremely sensitive areas may be 
encountered when the gri ds are established and that adjustments 
111ay be required in the field. Necessary adjustme.nts will be 
discussed and .agreed to by the field personnel from the Service 
and;or tho Puerto Rico,Department of Natural and Environmental 
Ra.aources p>:"io.r to being finalized. 

We noted in the November 7th letter that sampling is not now 
scheduled tor the Northwest Peninsula because it is currently 
inaccessible. Since the peninsula vas a major impact area, we 
believe it is very important that it be surveyed and included in 
any plans t or bo~ removal. Xf it is not possible to include 
that area during the current field s ampling, hopefully it can be 
sampled in the very near f uture . 

At this time, wo know of no >:"eason why the field work a~soc:iated 
with this project should not co~enoe. Personnel from the 
service and DNBR will be coordinating with the tield crews to 
ensure any potential problems are addressed in an expeditious 
manner, 

cc: 
.C:rNWR, Boqueron PR 
CUlebra NWR, CUlebra PR 
DNER, San JUan, attn: Jose Cbabert 

Sincerely; ~~ 

J'&mes p, Oland 
Fi eld supervisor 

..... ..... . - .. - ...... -- ..... ---
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United States Deparonent of the Interior 

FlSH AND WILOLJ.t! SERVICE . 
C>dl:...., t.t.n.S. !'•"'""" WMJif• ~ 

P.O. IIO'C SIO. Can, lOI, X... S.l 
&q...,.o. '=to!UcoOG611 

December 6, 1995 

Mr. Roland G. Belew, Project Manager 
U.S. Army Corps of Englneers 
Explosive Ordnance Engineering 
Huntsville DiVision · 
MCX and Design Center 
P.O. Box 1600 
Huntsville, AL 35807-4301 

Dear Mr. Belew: 

- . 

The U.S. Fish and Wildlife SerVice, Caribbean Islands National 
Wildlife Refuge (NWR) has iSsued Spedal Use Permits (Attachments 1 
& 2) to Mark Bagel, EnvirOnmental Science and Engineering, lnc. 
(ESE), to access various Islands within the Culebra NWR to establish 
monuments and plot corners for the unexplod~ ordnance survey 
and to perform the actual Location and disposal of the materials. 

Included in our list of authori2ed locations to perform the surveys 
was Cayo Luis Pena. I have since been informed that it was not on 
the original list and that we need to officially request from you that 
it be Included. 

I have enclosed ·copies of the ·permits to· ESE for your records. If 
there iS any problem including Cayo Luis Pena in the survey or if you 
have any questions, give me a call (809) 851-7258/74. 

s~~ 
W. Shaw Davis 
Project Leader, CINWR 

• Attachments 
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UNITED STATES DEPARTMENT OF THE INTERIOR 
FISH AnD WilDliFE SERVICE 

SPECIAL USE PERMIT 

Env1ronma~tal Science and Engineering, Inc. 
At.«ntion: :-lark Bagel 

FrOtl'l December 4 19 95 

To February 16 19 95 

P.O. Box 1703 
Cainsvi lle, FL 32605 

c/ o Harbor Viev Villas 
Box 216, Culcbra, PR 00775 

.. 3646( 

Access FliUieaco Panini~>la. Cuhbrio:.a , Lllh Pene. and Cayos dol Aaua, AlcArraza•, 
Ge=elos, Tiburon, Geniqui. Horoesc, Lobo, Yerba and Botell~ by boat co ~crfor~ 
ordinance and explosive ~sec sampli ng . 

m« es ana --· 
Pre•iollsly determined plot l ocations as indi cated on ~ro.tded maps or deterai.ned 
in the field on Flamenco Peninsula and off-shore cays vithin the Culebra National 
Vil411f~ Ra!uae. PR. 

A"'o""t ot tae S _..,N'-/ A.,_ ___ il not a o)oo paym.,.~ si>OQ!y rato ol\d """ ol cN<Q4: - --------------

CD P&ym•n• l:.<etl'l'l • J••tif·eaocn; Government s ponsored survey 
Fu11 Payme<~t 

~Inial ~~~nt • 8alance Ol paytntntS (0 bo meOe 1.$ IOltows: 

ng 
uithin the previousl y determined olocs. Ko trees be cut down unless permias~on 
is gi•en by a FWS employee. Excavation is permitted vitbi~ tbe plot to exposo &RJ O£V. 
t>eeonaeion «an ~~ perfora:ed uithin the plot follovina safety a:eaaurea ~ deseribtl'd within 
the final vork plan for thia. projce~ . I f send is needed foT saa4 ~. aa.A S»lficiqnt 
for ion =ay be removed from the wa ter's edae. If ~ .,. ~t. tbe 

be ukcn baek the si t e fr0111 it was r-..t. ~ 
'~""'•~ Offf"'J •J •lSutO by l"t ~ S ;:,Sf'l .,ti'ICI W•IG+J# S.......co .111.., 11::~:~ Cy tl" l u'!O.,..,.O. ,J\;Q""'* Q,..,. •""l. 
~(..!~~' aNt f~~' t )O'UUd o:r •"ftcf.tf>d 1\~f ... , ,., ·: ~ c:Of'!Oob;rJ .,..0 ~*"""'" ......,. .. 0 on,..,~......, 
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SPECIAL CONDITIONS FOR SUP 1134<U' 

used in more tM.n one plot. this should be done to minimiu 1be d&cu of Sllllllt -vat. No 
more than \0 cubic yards of sand ~hould be removed .from Mry cay unless paJIU.IIioe i8 ....a-s 
from FWS. 

In order to minimize fire baz.atds. vegetation Jbould be wctled around a y ' r riM -. • 
flamenco Peninsula, Luis Peiia, Culebrita and Cayo del Agua immcctia!dy prior to 17 I 
detonation. 

All work site debris and encountered OEW should be removed from the c:.&y~..t Peailllula 
FlametJco. • 

FWS personnel at eilhcr lhc Culebra NWR or Caribbean l•!an.t. NWR shooiW be oorifieti""*IY 
of the planned work sites surveys within the Cu1ebra NWR. 

A final report with map location of plotS and cncouotcred OEW ahould be P.!Ovidod 10 FWS by 
September I, 1996. In addition, photos of any OEW shoUld be iudlld.ed ia u cqiCid. 

-··. .. . .. . .... -~ -

_, 

. . 



Slabon No. to ce CtedatcJ P@tmll Number 

UNITED STATES DEPARTMENT OF TliE INTERIOR 41522 3646!:l .,., ..• ·-~ ....... " fiSH .AND NllOLIFE SERVICE __..,. .• 
Oa<o 

tti Cul ebra National WOdlife Refuge llove,ber 27, 1995 

Pe"noo of \J~o (fnctusnre) 
.. - -· SPECIAL USE PERMIT From Nov~mb.er 28 :g95 

To Deee.,ber 15 ,g95 
Ptrn\lnt~ Name 

• Ptmune• Addr&ss 

Environment al Sdenc:e & £agir.eering P.O. Box 1703 
Cainsville, f'L 32605 

Pwpo-sc ( spec•ty +n dat&~f privile-ge ttq:uested. or \oiMS of j;~tOCUCts, •nvohte<f) 
' 

Access Flat!!enco Peuasula, Culebriu, Cayo del Asua , Alca.rrau, Gemelos. Tiburon, 
Geniqui, Noroeste, Lobe, Luis Pena. Yerba and Botella by boat to establish 
~onuments and plot corne's for unexploded ordinanee survey grid sites. 

Oosen~••~ (s:>e<•ly vml nvmcors: motes .,., t>ouoGs. 01 otlttt ttcognotabtt CU.gi\a~OI\11 

Prev!o~ly deter10ined grid locations as indicaced oo provided reaps for Flamenco 
hni nsula and off-:shore c.ays vichin the Culebra l{aciond llildlife, PR 

' 

Amount ot ree S tl/A 1t nor 2 tixtd pay,.,tl\1. SC)«If't rate ana unit of cnaroe: 

13 P;iy<ntnt Eump1 • J\ISlollc•llon: Covern=•n~ Sponsored Sur·vey 

0. F.m Poy<ncnt. ·--.. ·-· . .. .. . -· ~ . .. - -· .. . 
0 P01UoJ Paym•nt • Batanu ot 11aytr.tn1S 10 c. m ilCe u lollows; ·' . ,,_ ........ .. 

N/A 
! 

Spe<tal Con~·~~o~~ llorl<ers vill avoid sea turtl e nesting areas and ac:ti•e Booby nesting.sites. 
lleclan~s vill not be included vichout vritten pErmission from Fish & llildli fe ~rvic:e. 
Hand clear1ng of veaetation by ~chete is permitted to access propo5ed 1rid sites. Ho 
trees vill be cu t dovn to establish plots. FUS personnel v111 accomtear P'r.it too to 
the folloVing loc:acions : Cayo Alc:arra:u, Geniqui, Culebrica, J.e~~~t , Terba, LaS-s Pena, 
and Peni nsula Flamenco. Fiaal grid locations vill be avtkoriDDI ...- ca •l~ ia the 
field by FUS personnel. No trash will be l eft on sico. Culebn • vlll ile ~itied 

~:.Ct _.,.4l'~cto:..a o, - t <WI'C"'O"fO· ~o ·~ r ·e ft-' ~~ 
'::'"'?a.:•::.o">S ~ I'G l f-$1Mo;lt'0"1 t•'Z' fUto ..::• ''"''*10 "'f'f""' V"l "!' ""1 !~:: ' =-t ...-o ~~,.1'$ ~.-.; ~'\ ,_ .,.,.._ ... '"" 

P.-ml!tu S.gnaMe ·- •. ISSv!ng Ollie Of ~Tt ond TIIIO 
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Mr. &olt.lld 8tlow 
Q:HNI)-PM-QT 
P. o. &ox uoo 
HuntvU.Ie, Al&ba.ma 35&07-t 'Cl 

Dear Mr. 8tlew: 

TIWI Iotter l• !11 rtS~!\~ Q yo:o~ .•h.,-~ ~ ~"equest!ne our 
fi.otl c:onc:urnnce o£ your cont~or's ,..._,.:c_ s;lsn !ur tile orclnanco 
etudi .. Ol\ Cu.lobra. 

We reel ou.r conu11cnt& ::.Art !)..,,.., .!o!c!:o~se:S adequataly ou <l 
havo no additional conc•rn• un tll.:: wo,.k you wm be doin~ ou 
Culebra. You l\&Te our pel'!lllulv:: ; , .,roceed with 
mobl.li:dnr your workers . 

JQL/ Ut 

{ <:: 

.... _ -· . 

:urJ.i!:ly • .· • 

~r~/':YJ; 
~~ r, . ·:.n,..z:lleao L!boy 
/ .. 4:-'r.~tr~to~ 
Sc!l;:-.11 !: ~o-.recs Admlnt st:.~tiou 

--. 
';~ 

·-. 

• 
--~~ ... ""' ) :.'l.:to.: :-., ll. r a.. j<t~. ""· .:. -~ ::.:.::.. !'. ~ a:IPlJI ra. 1.w11 n•.rn·• 

-·- ·· - ....... - ..,. __ 
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September 12, 1995 

Mr. Roland G. Belew 
Project Manager 

t:STAOO \,lURE ASOCr,OO ~ P\JCRTO AIC.O 

GOBIERNO MUNICIPAL DE CULEBRA 

OFICINA DEL ALCAlDE 

CVI.~AA. 'UE.RTO RIC:O 00?7& 

u.s . A~y Corps of Engineers 
Att: Cehnd- P.~. ot (Belew) 
P.O. Sox 1600 
Huntsville, Al 3580 7-4301 

Dear Sir: 

Thank you for the invitation directed to my office regarding t he 
meeting concerning tbe presence of ordnance in tbe territory of 
Culebra. 

The people of Culebra, 
about this situation. 
territory becomes free 

including myself, are very much concerned 
We look forward to the time when our 
of any explosive device$. 

Any action taken by the Corp of Sngineers to eliminate live ammo 
on our island is welcome. It is time to coordinate efforts 
between all Government agencies involved in this process to 
participate directly in developing the pl~~s established by the 
Corps. 

According to the information given dQXing the meeting of august 
18, 1995 the study will be limited only to identifinq all 
ordnance located on land. It is very important fo~ the well 
being and safety of our residents to include also i n this stage 
ot planing tbe ordnance l ocated at the bottom of the sea. 

Culebra is becoming one of t.he most: important tourist 
dect:ination& of Puereo Rico. Thousands of visitors come and 
visit the island mostly becau~e CUlcbra offers plenty of 
opportunities for underwater activities all year around. 



• 

• 

• 

-~-- .... ... 

There is no vay to avoid possible d.1.ver contact with ordnance 
located at the bottom ot c~e sea. Any publicity Yil l cause an 
adverse reaction affecting the Tourist Industry. For 1:hls and 
other reasons not stated in this letcer the Corp of Engineer 
should make all poss ible effort to free Culebr a of all ordnance 
located bot:b on land and i n the sea a.l.multaneou&ly. 

We vould very much appreciate your he l p and assistance with this . 

. -

~ .. . -·- .... .. -- - ------ ... . . 
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Novcmb~r 28, 1995 

Mr. Cl\octcr 0. Fo"'l<r 
Li•otonam C..loncl, U.S. Am~y 
ncputy Oi.cricr Et~t~inc<U 

fi:tr the Antill~• 
D!;t>ARTMENT OF THE ARMY 
CORI'S OF ENCJNEERS 

Antilt.:, om~ 
400 F~r>llold~ Jun<:O$ Avenue 
San Juan, r.R. 00901-329\1 

Kt;l',: ON ~S- 1801 (COE) 

(.,..\,' · .· "' '' 

OAPA 95·2SS2 

ENGINEI!RINCi EVALUATION/COST 1\Nt\f,YS!S 
AT CUl.EBR.A ISLAND 
UNDER THE DBFI!NSI! ENVIRONMENTAL 
RESTORATION PROORAM (0£RPl 
CUI.ERRA 1'\JI!RTO RICO 

Dc::~r Mr. l'owler: 

t/ : I (._I 'J ' • • ' (\ 

7he EnviruiUlttnt~l Qualify Board has reviewed the documente aubmiued for the refe~ncc 
projtcL 

h is ollf unil4ro:t>n4inll that the proposed projects will no< have a siynificant oenvironmet~tal 
ianp-scL I (O'Mt;vd", we ~()u;id.u l~t. tu h:u~n \~ V(\Vitonn\tatD.l itnpoct of thia prajcct, the 
followins ...,comm,.,dotlon; •ho>oloJ bol CC)Iftpll~ot with: 

1. 'l'h" Land Pollution Control Aroo must be c:omultcd, to druwminc if Q permit for" wut.: 
gen~"'lin11 activity (OS-3) i1 t"'luitdd (~r this p!'Oj<Cl 

Jfany dllng;rous nu1crial or ! Ub$tance is found during tile umptin& or c:xc:;tvation 
uctlvici••·;it•hould bot otored, m;,n;ago:d •nd disposed, in eonfonnity with the applicable 
st2to »nd federal regulatiol\s. 

3. The United Status t.rmy Co.ps ofEngino:Ct'$ mun m•kc tho cort"C•ponding consulr~r.ioln 
and obtain the pcnine<11 ontlur¥••nonl rh••" •nt• •nol fedu:ll ~genci"" ••~h '"' Titc Puurtu 
Rico Ocpanmelll of Noru"t and l.invirunmontel R•toutccs and rhe Fil<h ~nd Wildlife: 
s~jc~. 

O'JtCE 01 THf eOARO: HA110HAl SAH_I( 1'\..AlA / 4)1 "CHef 0 ! UON AVi. I .AJrffVI'C&, 'Ul'lfO IUCO 00$10 
P 0 . GOX U4ee / $,11.Jr~CrUIIICf, •VeRfO AICO 00t10 / t!U,HOHt· 1f7.flt.t 

-· -• ·-·· ••••-oo . , , ~ , MIN~TA~H/Q~Ol 1~J,~1NOC 
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Mr. Chester 0. l'owlc:r 
Pag~ 2 
ON \IS-11101 (CLJ8) 
Nuvamb<lr 211. I <J9.S 

We appreciate your cooperation in pr<MrYing ond moint:tining lhu quullty of uur "'tvironmcnL 

SinccNiy )Ullra. 

~~.\9~~ 
Hector Rwllic Martino::r. 
Ch11innan 

"" 
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APPENDIX E 

GRlDSTAT DATA 



•
Site Name: Isle Cle Culibrita 
Sector ID: 
~riel Number: IC-2 
Data: 20 Dec 95 

Number of Anomalies: 512 
Lan~th of Grid: 100 Feet 
Width of Grid: 100 Feet 
Grid Area : 10 ,000 Square Feet 
Clearance Depth: 3. 00 Feet 

Number of Samples: 170 

GRID RESt:n:.TS 

Number of Sub-Surface OXO Items Found: 0 
Number of False Positive Items Found: 166 
Number of oxo scrap Items Found: 4 
Number of Surface uxo Items Found: 0 
Sample Plan Number: 49 

Ezpacted NUIIII)er of Sub-Surface uxo Items: 0 
Ezpected Number of Non-OXO Items: 512 

Coat Error: 
1\iak Error: 

·-~OTE: 

1.0000 
0.0000 

Risk E=or is the probability of concluciing that the grid is 
insufficiently contaminated when it is sufficiently contamdnated. 

cost Error is the probability of concluciinq that the qrid is sufficiently 
contaminated when it is insufficiently contaminated . 

• 



GRIDSTATS SAMPLI NG 8EQOENCE 

Si te Waao z Ialo do C\llibrita 
Sooter ID: 
Grid Nuallor: xc-z 
Dat o z 20 Doc tS 

Sapplt lluphtr qub-qrid Location Rtscr iptiop o ( Xttm 

1 11 Po1ao Poa~tivo 
z • Paleo Positive 
l 20 Paleo Positive 
4 25 Paleo Positive 
5 u Paleo Positive 

' 15 Paleo Positive , 
' Puao Positive 

• 30 Paleo Positive 

' 1 Paleo Positive 
10 1S Paleo Positive 
11 31 Paleo Positive 
12 11 J'a1se Pos~tive 
1l 20 Pa1 eo Positive 
u 31 ra1ae Positive 
15 12 Paho Positive 
1 ' 32 Paleo Positive 
17 12 Paleo P·ositivo 
18 u Pals a Positivo 
19 1 Pal eo Positi ve 
20 25 Palo a Positive 
21 ZG Pa laa Positive 
22 15 Palso Positive 
23 11 J'alao Poeitive 
24 • Pal eo Positive 
25 1) ll'alao Positive 
2' 13 Paleo Poaitive 
27 ' Puao Positive 
28 1Z Paleo Positi ve 
2t u Paleo Positive 
30 zc Paleo Positive 
l1 u Palao Poai.tiva 
32 11 False Positive 
33 1 I' alae Positive 
34 1l Paleo Positive 
3$ 15 Paleo Positive 
3' 20 PUeo Pos.itive 
l7 • Pa1ao Positive 
31 30 Paleo Positive 
lt u Fa lse Positive 
40 1 0 Paleo Positive 
41 1S Pa1ae Positive 
42 21 I' alae Positive 
4l 16 Fa leo Positive 
44 21 False Positive 
u ' Paleo Positive 
46 • Pals a Positive ., 12 Paleo Positive 
48 n l'also Positive ., 2 Pa leo Pos itive 
50 13 Paleo Positive 
51 1 Fa l se Positive 



u 24 I' a lae Positive 
53 29 False Positive 
S4 u False Positive 
55 25 Palae Positive • u ' Palaa Positive 
17 15 Pal.•• Positive 

" 2) 1'• 1•• Posit i ve 
Jt 16 Palae Positive 
tO 11 Pal a a Positive 
11 1 l'alae Positive 
u 31 Pale a Positive 
u 23 Palae Positive .. 1 Palae Positive 
u 24 Palae Positive .. 20 l'alae Positive 

" 1 l'alae Positive .. u Pals& Positive 

" 1t Pa1ae Positive 
70 1 Palae Positive 
71 20 Pal. a a Positive 
72 21 Palae Positive 
73 21 Pal a a Positi ve 
7 4 3 I' alae Positive 
75 u Pal.& a Pos i tive 

" u Pals a Positive 
77 1t Pall& Positive 
78 25 Pals& Positive 
7t 1t Pals a Positive 
80 11 J'alae Positive 
81 20 J'alsa Positive 

• 82 11 OJ:O Scrap 
83 10 Pales Positive 
14 1 8 l'alaa Positive 
IS 2 l'alaa Positive .. u 1'a1ae Positive 
17 2 l'al.ae Positive 
II 7 PaUe Positive .. 9 Pal.se Positive 
to 13 Fuse Positive 
91 20 False Positive 
9Z 11 l'alee Positive ., 32 Pal.•• Positive .. 21 Pals& Positive 
u 20 l'el.se Positive 

" 7 l'alse Positive 
t7 I False Positive ,. 1t o xo scrap .. 27 False Positive 
100 20 J'alse Positive 
101 25 J'alae Positive 
102 11 J'alse Positive 
103 22 Pal•• Positive 
104 s Pal•• Positive 
105 5 J'alae Positive 
106 10 !'a lae Positive 
107 20 Pals• Positive 
101 21 J'al.ae Positive • lOt 15 lalla Posit ive 
110 2 False Positive 
J.J.J. " 1T ••1•• Positi ve 
112 22 I' alae Positive 
113 I Pals• Positive 
114 32 Pal sa Positive 



115 27 False Positive 
116 1 FaUe Positive 
117 10 False Po:sitive 
118 11 Faloe Po:sitive 
119 7 False Positive 
120 22 False Positive 
121 u False l'ositive 
122 )0 PAl. sa Positive 
12) 4 False Po:sitive 
424 2C False Positive 
125 14 'DXO scrap 
1U u Paue Positive 
127 2S Pa-lse PositiYe 
121 2) P&J.se Positive 
121 u Palse Positive 
uo 26 Palee Positive 
131 ' Pals• Pos1.t1ve 
132 2S .P.Ue Positive 
1U 2t False Positive 
1)4 7 Palee Positive 
us 4 False Positive 
136 u False Po!litive 
U7 2 Palse Positive 
Ul 4 .PaJ.ee Positive 
Ut 17 False Positive 
uo ' Palse Po!litive 
141 2 Fa-lee 'Po!liti ve 
142 u Palee Positive 
1U 21 Palea Positive 
144 11 Palle Positive 
145 17 Palee Positive 
146 1 7 Paha Positive 
147 u Palea Positive 
148 17 Falla Politiva 
14t 4 Palee Positive 
150 t False Positive 
151 :17 False Positive 
112 , False Positive 
153 3 False Positive 
154 u Palla PolitJ.ve 
us 23 !'alae Positive 
15& )2 P&J.ae Positive 
157 7 uxo scrap 
158 4 False Positive 
1St 10 False Positive 
uo 2) P.Ue Positive 
U1 u .Pa~lae Poai t1 ve 
U2 )1 Palae Positive 
lU )1 Falla Positive 
lU u Palae Positive 
1,5 27 False Poait~ive 

lU 24 Palae Positive 
U7 14 Palae Positive 
Ul 1 False Positive 
lU u False Positive 
170 u ralss Positive 

. -
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Jaiito Name: I:>la 
~actor ID: 

~rid Number : IC-3 
Date: 20 Doc 95 

de CUl.ibd ta 

N\.llllbex.- o£ Anomalies: 368 
Length of Grid : 100 Feet 
Width of Grid: 100 Fee t 
Grid Area: 10,000 Square Feet 
Cleuanco Dopth: 3 . 00 Feet 

Numbar of Samples: 120 

GRID RESULTS 

NUlllbar ot. S!Jl)~Surface oxo Items Founel: 0 
Number of False Positive Items Found: 120 
NUlllbar of UXO Sorap Items Found : 0 
Nm!!bo.r of Surface OXO Items Found : 0 
SU!ple Plan Number: 57 

Espocted Numbcu: ot. S!Jl)- Sw:faco UXO Itoma: 0 
Ezpected Number o£ Non-OXO Items: 368 

Coat E=or: 
Risk Error: 

. OTE: 
1.0000 
0.0000 

Risk Error is tha px.-obability of concludinq that the qrid is 
insu1!fic:iently contaminated when it io :>u1!ficiently contaminated . 

Coat Error is the p r obability ot. concluding that the qrid is au1!fioiantly 
contaminated wllen it is insu1!t.iciently contaminated . 

• 



GRitlSTATS SAMPLING SEQOENCE 

Site Name: Isle de culibritA 
Sector ID: 
Grid Numbert I0-3 
D:lte: 20 Dee 95 

Socple Number Sub-Gr id Location Dq1criptiop ot Xtca 

1 25 False Positive 
2 30 False Positive 
3 20 False Positive 
4 8 False Positive 
5 7 Palae Positive 
6 30 P&lea Positive 
7 22 Palaa Positive 
8 28 Pale a Positive 
9 17 Palaa Positive 
10 18 Pa l a a Positive 
11 2 9 Palae Positive 
12 30 False Positive 
13 12 Pale a Positive 
14 20 Pallia Poaitive 
15 <11 Palaa Positive 
15 23 Pale a Positive 
17 29 Pals a Positive 
18 18 Palae Positive 
19 27 F&lae Positive 
20 14 Palae Positive 
21 25 False Positive 
22 2 4 rabo Positive 
23 14 l'alaa Positive 
24 u Palae Positive 
25 10 Palla l'oaitive 
25 29 Pa lae Positive 
27 23 False Positive 
28 27 Palae Positive 
29 ' False Positive 
30 29 raue Positive 
31 3 Fa lea Positive 
3Z 32 Pale a Positive 
33 21 Palaa Positive 
34 20 Pal a a Positive 
35 2 J'&lse Positive 
35 18 Palae Positive 
37 27 Palae Positive 
38 23 Paloe Positive 
39 11 False positive 
40 10 Pal sa Positive 
41 30 P&lee Positive 
H lS False Positive 
.(3 21 i'alae Positive 
44 13 False Positive 
45 8 Pals a Positive 

" 27 Palae Positive ., 
- ~ Pals a Positive 

48 4 !'ala a Positive 
49 6 Paleo Positive 
so 16 False Positive 
51 15 P il la& Positive 



52 23 J'alaa Positive 
u 18 J'alaa Positive 
$4 s ralso Positive 
55 27 Pals a Positive • u 12 Fa lao Positive 
57 7 Palaa Positive 
51 13 J'alaa Poait J.vo 
u 12 Fa leo Pos"itiva 
60 24 Paleo Pos itive 
C1 l Paleo Positive 
u u Palse Positive 
u 12 Palao Poaitive 
u 14 I' alae Positive 
u t Palao Positive 

" 11 I' alee Positive 

" • Fa leo Positive 

" 19 J'alao Positive 

" 32 J'alaa Positive 
70 1t J'alaa Positive 
71 2 I' &.lao Positive 
72 5 l'UIIO Positive 
72 2t I' a lao Positive 
7 4 l J'uae PoaitiTo 
75 24 Fa lao l'ositivo 
76 I J'alaa Positive 
77 12 Fa lao Positive 
78 10 J'alao Posit iva 
7t 25 J'alaa Poaiti.va 
10 12 J'alsa PositiTO 
u 14 J'alao l'oaitivo 

• e:z u Fa lao Poaitiva 
83 22 Falaa Positive 
84 3 J'alao Poaitivo 
u 13 J'alao Positive 

" 21 Fa lao l'ositivo 
117 s J'alaa Poaitive .. 22 Paleo Positive ., 32 J'a1ae Positive 
tO 19 I' a lao Positive 
t1 I Fa lao Positive 
u 18 l'alae Positive , 2 J'al..ao Positi•• 
t4 11 Falaa Posit.iva ,. 111 J'elao Poaiti ve 
u l J'alao Positive 
t7 I J'alao Positive 
tl 5 J'alao Positive 

" lf J'alaa Poaiti.va 
100 7 J'alao Positi ve 
101 16 l'alae Positive 
102 25 l'al.ae Positive 
103 l I' a lao Positive 
104 13 Palae Positive 
lOS 12 I' alae Positive 
106 4 Pal.ae Positive 
107 11 I' a lao Positive 
101 Zl J'alao Positive 

• lOt 2 I' a lso Positive 
110 11 l'alae Positive 
111 ··- l'alea Positive 
112 7 l'alaa Positive 
113 ' False Positive 
114 1 l'alee Poaitiva 



115 2S Fo. lse Positive 
116 20 Po. lae Positive 
l.l.7 26 Fa lse Positive 
l.l.8 4 False Positive 
119 22 False Positive 
120 19 Falae Positive 



• Site Name: Isle de Culibrita 
sector ID: 
Grid Number: IC-4 
Date: 20 Dec 95 

Numbcu- of Ano111alies: 4 60 
Length of Grid: 100 Feet 
Width of Grid: 100 Feet 
Grid Area: 10 ,000 S~are Feet 
Clearance Depth: 3.00 Feet 

Number of Samples: 95 

GRID RESULTS 

Nwober o£ Sub-Surface OXO Items Found: 5 
1-lumber of False Positive Items Found: 76 
Number o£ UXO Scrap Iteuus Found: · 4 
Number of Surface OXO Items Found: 0 
Sample Plan Number: 49 

Expected Number o£ Sub-Surface UXO Iteme: 27 
E:v:pectod Numbar o£ Non-OXO Items: 433 

Coat Error: 
Risk Error: 

0.1920 
1.0000 

.NOTE: 
Risk Error is the probability of concluding that the grid is 
insufficiently conta=inated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated . 

• 



GRIDSTATS SAMPLING SEQUENCE 

Sit9 N~e: Isle d,o Culibrita 
Sector ID: 
Grid Numbar: IC-4 
Date: 20 Dec 95 

Samplo Number Sub-Grid Location Description of Itam 

l .l4 False Positive 
2 32 False Positive 
3 20 False Po.sitive 
4 4 False Positive 
5 3 Falso PositivG 
6 6 False Positive 
7 11 False Positive 
8 26 Falbe Positive 
9 6 Falee Positive 
10 20 False Positive 
11 13 False Positive 
12 16 False Positive 
13 30 Falso Po.sitivo 
14 12 UXO Sc-rap 
15 12 False Positive 
16 24 False Positive 
l7 3 False Positive 
18 22 False Positive 
19 28 False Positiva 
20 22 False Posit iva 
21 28 False Positive 
22 31 Falae Positive 
23 1 False Poeltive 
24 3 False Positive 
25 4 Falso Pooitive 
26 21 False Positive 
27 32 False Positive 
28 13 Fillso Positive 
29 10 UXO Scrap 
30 28 False Poai.ti~e 
31 21 False Positive 
32 8 False PositivG 
33 31 False Positi<\"e 
34 24 False Positive 
35 13 uxo 
36 4 F&lse Positivo 
37 9 False Positive 
38 27 Falso Positive 
39 25 !"alse Positive 
40 24 uxo 
41 27 False Positive 
42 4 · False Positive 
43 l1 False Positive 



44 31 False Posi tivo 
45 27 Falso Posi tivo 
46 16 False Pos i tive 
47 6 uxo 

• 48 24 Fal.so Po~itivo 
4~ 9 Fal.ao Po a i tivo 
50 27 Fuse Positive 
51 15 Fuso Positive 
52 9 Falao Positive 
53 4 ral.se· Positive 
54 20 Fa1so Poaitive 
55 31 Faho Positive 
56 13 False Positive 
57 3 UXO Scrap 
58 16 Fal.so Positive 
5~ 22 Fal.so Posi.ti.ve 
60 18 Fa loa Positive 
61 12 FaJ.se Poai.tive 
62 26 Fal.se Posi.tivo 
63 21 Fal.IIO Positive 
64 11 Fal.ao Poaitivo 
65 13 J'&l.ao Poai.tive 
66 4 F&l.ao Positivo 
67 16 Palao Positive 
68 18 False Poai.tivo 
69 14 J'&l.so Positive 
10 4 UXO Scrap 
71 19 Fal.ao PoaitJ.vo • 72 17 F.-.lse Positive 
73 16 li'also Poaitive 
7 4 16 F&l.ao Positive 
75 6 False Positive 
76 19 Fal.so Poai.ti"'o 
77 11 J'alao Positivo 
78 2 t1XO 
79 19 ralao Positive 
80 14 Palao Poaitivo 
81 2 Falao Positive 
82 22 Fal.ae Posi tive 
83 6 !'also Posi.tive 
84 14 Falso Positi,. 
85 25 t1XO 

• 



GRID RESULTS 

Site Name: Isle de Culihreta 
Sector ID: 
3rid Number: IC-5 
Date: 20 Deo 95 

' Number of Anomalies: U6 
Length of Grid: 100 Feet 
Width o~ Grid: 100 Feet 
Grid Area: 10,000 Square Feet 
Clearance Depth: 3. 00 Feat 

Number of Samples: 60 
Number of Sub- Surface UXO Items Found: 
Number of False Positive Items Found: 
Numbar of OXO Scrap Items Found : 5 
Nlll!"her of Surface UXO Items Found : 0 
Sample Plan Number: 75 

5 
so 

Expected Numbar of Sub- Surface UXO Items: 10 
E><pected Number of Non- UXO Items: 106 

Cost Error: 
Risk Error: 

NOTE: 

0 .2973 
1.0000 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 

;(. ·t,'· r...~ 
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• Site Name: Isle de Culibreta 
Sector ID: 
Grid Number: IC-5 
Data: 20 Dec 95 

Number of Anomalies: 116 
Length of Grid: 100 Feet 
Width of Grid: 100 Feet 
Grid Area: 10,000 Square Feet 
Clearance Depth: 3. 00 Feet 

Number of Samples: 60 

GlUD RESULTS 

Number o£ Sub-Surface oxo Items Found: 5 
NWII!)Qr of !!'alae Poaitiva Items Found: 50 
Number of UXO Scrap Items Found: 5 
Number of Surface OXO Items Found: 0 
Sample Plan Numb"r: 75 

Expected Number of Sub-Surface UXO Items: 10 
Expected Number of Non-UXO Items: 106 

Cost Error: 
Risk Error: 

0.2973 
1 . 0000 

• .t!OTE: 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated . 

• 



GRIDSTATS S~LING SEQUENCE 

Si ~ N&llle : I ale .S. Cul>.hret.a 
Soct:or ID: 
Grid Nuab&r : IC- S 
Dau: 20 Dec 95 

Sa::pla Number: Sub-Grid Location 

l 22 
2 25 
.3 29 
4 27 
s l6 
6 30 
7 10 
8 5 

' 5 
10 23 
ll 32 
12 21 
13 27 
l4 10 
15 10 
16 16 
11 14 
18 2 
19 18 
20 22 
21 25 
22 29 
23 16 
2 4 5 
25 28 
26 22 
27 17 
28 24 
29 20 
30 27 
31 10 
32 28 
33 25 
34 10 
35 4 
36 18 
37 3 
38 21 
39 3 
co 25 
41 27 
42 29 
43 28 

Doacr>.puon of Item 

False Positive 
I' alae Poa>.tive 
F&l.ae Positive 
OXO Scrap 
I' a~ Poai ti.,.. 
F&laa Positi-
uxo 
F&.lse Po.itive 
F&.lse Positi-
False PositiV'B 
F&.lae Poai.ti,.. 
uxo Soup 
l'alse Positive 
False Positive 
l'alae Positive 
I' alae Positive 
uxo 
1!'&1110 Positive 
ll'alao Positive 
OXO Scrap 
Falao Positive 
False Positive 
l'&.lse Positive 
ruse Positive 
F&.lse Po8iti.ve 
Pa1ae Positive 
False Positive 
False Poa.1.tive 
I" &.lao Positive 
Pal so Positive 
F&lso Posit>.ve 
uxo 
l'&.lae Positive 
Falaa POS>.ti.ve 
False Positive 
F&l.sa Positive 
F&l.ae Positive 
OXO Scr:;ap 
F&.lse Positive 
Fal.se Positive 
FUOG Pozu. t.i. ve 

Fuse Positive 
False Positive 



44 10 OXO Scu:ap 
4 5 2 False Positive 
46 22 Fal.oo Posi~;ive 
47 7 uxo 

• 48 10 I!' alae Positive 
49 L2 !'alae Posiuve 
so 19 False Positive 
51 30 Falae Positive 
52 s FaUe Positive 
53 6 Fa.lae· Positiv.:a 
s• 3 False Positive 
55 12 Falae Poaitivo 
56 16 Fa lee Positive 
57 l1 Falae Positive 
58 21 oxo 
59 4 False Positive 
60 15 Pa.lae Positive 

• 

• 



Si.ta Name: CUl.ebri u 
'ioc~eor ro: 1. 

: r id Number : IC-6 
Date: 13 Dec 95 

Numbar of Anomalies : 5 45 
Length of Grid: 100 Feet 
Width of Grid: 100 Feet 
Grid Aroa: 10 ,000 Square Feet 
Claaranoo Depth: 3. 00 Feet 

Number of Samples: 49 

GlUD RESOLTS 

Number of Sui:>-Su.rface OXO I t0111s Found: 6 
NUIIII:lar of False Positive Items Found: 30 
NWIII:ler of UXO Scrap Itoma Found: 13 
NWIII:ler of Surface OXO I tems Found: 23 
Sampla Pl. an Number: 52 

Expec ted Number of Sui:>• Surface oxo Items : 67 
Ezpeotcd NWIIber of Non- OXO Items: 478 

Cost. Error: 
Risk Error: 

.OTE: 

0 . 0000 
1.0000 

Risk Error is the probability of concluding that the grid is 
i.zul~ficiont.l.y cont<UUnated when it is sufficiently contaminatod. 

Coat Error i:s the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



GRIDSTATS SAMPLING SEQUENCE 

A Site N&llle: Culebri ea 
~ector ID : 1 

~rid Nu&bor: IC-6 
Date: 13 Dec 95 

Sa:ple lhreMr Sub-Gr~d Locat1oo 

1 20 
2 25 
3 21 

• 30 
5 28 
6 11 
1 23 
8 16 
9 2 
10 27 
11 1 
12 15 
13 28 
14 10 
15 28 
16 22 

• 11 27 
18 32 
19 16 
20 8 
21 27 
22 22 
23 20 
2 4 5 
25 20 
26 15 
27 14 
28 15 
29 14 
30 23 
31 11 
32 12 
33 22 
3 4 29 
35 25 
36 20 
37 16 
38 31 
39 3 
40 1 • 41 20 
42 1 . -4 3 u 

O..cri.pUoo o£ It= 

False Positive 
Fal.se Positi"8 
Fal.ae l'oaiUve 
OXO Scrap 
Fal.ae l'osiUve 
False l'oaiti"8 
oxo Scrap 
Faile PoaiUve 
Fa.lae Pos.i ti. ve 
oxo 
False P~iUve 
Faile Poaitive 
False Poaitivo 
False PoaiUve 
oxo 
False Poai.Uve 
UXO Scrap 
Falao Positive 
uxo scrap 
OXO Scrap 
False Positive 
uxo 
False Poaiti.ve 
UXO Scrap 
oxo 
False Poaitivo 
E'al.se Pos~Uve 
mt0 Scrap 
False Positive 
Falae Positive 
oxo s=ap 
Fa.Lae Positive 
Fa.Lae Poa>.ti.,.. 
Falac Poutive 
OXO Sc:nop 
Fa.Lse Positive 
OXO Scrap 
Faile Pos-i tive 
Falae Poa>.tive 
oxo 
Falae Pos~ti,..... 
oxo Scrap 
Fal:ae Positive 



"" 25 UXO Scrap 
45 31 False Poaitive 
46 ll Falso Poa:1.t:1.ve 
4 7 l UXO Scrap 
48 25 Falao Poa:~.ti:re 
49 6 uxo 



r 
• 

• 
Site Name: Flaminco Beach 
Sector ID: 
Grid Number: FB-1 
Date: 20 Dec 95 

Number of Anoi!Ullies: 116 
Length of Grid: 100 Feet 
Width of Grid: 100 Feet 
Grid Area : 10,000 Square Feet 
Clearance Depth: 3. 00 Feet 

Number of Samples: 40 

GRID RESULTS 

Number of Sub-Surface UXO Items Found: 0 
Number of False Positive Items Found: 12 
Number of OXO Scrap ItemB Found: 28 
Number of Surface mro Items Found: 0 
Sample Plan N\llllbQr: 25 

Expected Number of Sub-Surface UXO Items: 0 
Expected Number of Non-OXO Items: 116 

Cost Error: 
Risk Er ror: 

1.0000 
0.0737 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 

• 

~""f'kM; f'lolc& 

ftOsfl:lm ck~~c-rtJ "fr<·~ ,.ff<r 
'32 ~p/eJ 
o$ -'lL> U'-fc.vcr:i ol*r-



GRIDST~TS SAMPLING SEQUENCE 

Site Nama: Tlaminco Beach 
Sector ID: 
Grid Number: PB-1 
Dato: 20 Dec t5 

S&oph lJ'tmbor 8ub•Gri4 Location 

1 2 
2 2t 
3 32 
• 13 
5 • 
' 31 
7 21 

• 10 

' 2G 
10 23 
11 :u 
12 :17 
13 17 
1 4 18 
15 19 
16 25 
17 12 
18 lt 
19 25 
20 2G 
21 11 
22 18 
23 30 
24 3 
25 7 
26 9 
27 18 
28 14 
2t 23 
30 16 
31 28 
32 3l. 
l3 22 
:u 3 
35 l.l 
36 11 
37 21 
38 u 
39 24 
40 20 

. -

Description ot Ite= 

OJ:o scrap 
i'a.laa Positive 
Palse Positive 
OJ:O sc.rap 
False Positive 
Palsa Positive 
UlO scrap 
False Positive 
Pals• Positive 
Falaa Positive 
OJ:O Scrllp 
Pallia Positive 
False Positive 
UJ:O scrap 
OJ:o scrap 
uxo scrap 
uxo scrap 
0.1:0 scrap 
.False Positive 
oxo scrap 
oxo scrap 
tlltO scrap 
oxo scrap 
tlJ:O Scrap 
tlJ:O Scrap 
OXO Scrap 
0.1:0 scrap 
oxo scrap 
o:ro scrap 
0.1:0 scrap 
OXO Scrap 
uxo Scrap 
OJ:O Scrap 
u:ro scrap 
u:ro Scrap 
OJ:O Scrap 
oxo Scrap 
oxo Scrap 
l'alaa Positive 
Fuse Positive 



•
ite Name: Fl~nco Beach 
ector ID: 

Grid Number: FB-2 
Date: 20 Dec 95 

Number of Anomalies : 64 
Length of Grid: 100 Feet 
Width of Grid: 100 Feet 
Grid Area: 10,000 Square Feet 
Clearance Depth: 3 . 00 Feet 

Number of Samples: 22 

GRID RESULTS 

Number of Sub-Surface UXO I tems Found: 0 
Number of False Positive Items Found: 4 
Number of OXO Scrap Items Found: 18 
Number of Surface OXO Items Found: 0 
Sample Plan Number: 72 

E¥Pected Number of Sub-Surface UXO Items: 0 
E«pected Number of Non-oxo Items: 64 

Cost EX"ror: 
Risk Error: 

1.0000 
0.0700 

Risk Error is the probability of concluding that the qrid is 
:insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the qrid is sufficiently 
cont~nated when it is insufficiently contaminated . 

• 



GRIDSTATS S~~~LlNG S!QOENCE 

s ite Name: Plamineo Beach 
sector ID: 
Grid NUmber: PB- 2 
Date: :20 Dee 9S 

Samplo Nnmber sub-Grid 

l. 
2 

' • s 
' 7 
8 
9 
1 0 
11 
12 
13 
1 4 
15 
16 
17 
18 
19 
20 
21 
22 

Location 

10 
2( 

26 
28 
17 
28 
25 
7 
14 
26 
2 
10 
s 
17 
13 
12 
8 
1 7 
5 
2 4 
29 
20 

pueription of Itelll 

oxo Scrap 
oxo Scra p 
oxo Scrap 
0%0 Scra p 
oxo scrap 
0%0 Sorap 
0%0 scrap 
oxo scrap 
oxo Scra p 
oxo scrap 
oxo scra p 
0%0 scrap 
Palso Positive 
oxo scrap 
oxo scrap 
J'a lse Positive 
OltO Scrap 
False Positive 
Pal•• Positive 
oxo Scrap 
oxo scrap 
oxo scra p 



. . . 
GRID RESOLTS 

• 
Si to Name: FLAMINCO BEACB 
Sector lD : 
Grid Number: FB-3 
D&to: 19 Dec 95 

Number o~ Anozulies: 28 
Length o~ Grid: 100 Feet 
Width o~ Grid: 100 Feet 
Grid Area: 10,000 square Feet 
Cla&rance Depth: 3. oo Foot 

Number 0~ Samplos: 10 
Number 0~ Sub-S~acco llXO Items Found : 
N\llllber of False Positi.va ItWilS Found: 
Number 0~ OXO Scrap Itema Found: 3 
Number o~ Sur~aoa mro I tams Found: 0 
Sampla Vl.an NU!IIber: 53 

0 
7 

~oted NWDbor of Sub-Surface llXO I t em# : 0 
E:l;pectecl NU!IIber of Non-OXO Items: 28 

Coat Error: 
Risk Error: 

.NOTE: 

1.0000 
0.0493 

Riak Error ia the probability of concluding that the grid is 
inav.rficiently contaminated when it is av.r~iciently contaminatod. 

Cost ltrror is the probability of concluding th.at the qrid is surficiently 
contaminated vben it is insufficiently cont~nated . 

• 



GRIDSTATS SAMPLING SEQUENCE 

Site Nama: PLAKINCO BEACR 
Sector Ill: 
Grid Number: FB-3 
Date• 1~ Dee 95 

Sample Nnmhg_; Sub-Grid Loeation 

1 
2 
3 

• s 
6 
7 
a 
9 
10 

15 
30 
26 
l.O 
26 
27 
27 
l. 
22 

• 

Dellgription of Item 

tJXO scrap 
uxo scrap 
Paleo Positive 
Pal•• Positive 
Palso Positive 
False Positive 
Pals• Positive 
uxo scrap 
Pa loo Positive 
False Positive 



GRID RESULTS 

~ite Name: F~amenco Beach 
..... :.or ID: ~ 

.. ..:id Number: FB-4 
Date: 13 Doc 95 

Number of Anomalies: 49 
Length of Grid: ~00 Feet 
Width of Grid: ~00 Feet 
Grid ArGa: 10,000 Square Feet 
Cl.earanca Depth: 3. 00 Feet 

NUIIIber of Samp~es: 31 
Numbar of Sub-Sw::face UXO Items Found: 
N\llllbe.r o£ False Positive Items Found: 
N\llllbe.r of UXO Scrap Items Found: 14 
N 1.1lllbe>: of Sw::face UXO Items Found: 0 
Sample Plan Number : 3 

0 
17 

Espected Nu=ber of Sub-Surface UXO Items: 0 
~cted NUIIIbeJ: of Non-UXO Items: 49 

Cost Er ror: 1 . 0000 
Risk Error: 0.0000 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of conc~uding that the grid is sufficiently 
contaminated when it is insufficiently contaminated . 

• 



GlUDSTM'S SJ\MPLING SEQUENCE: 

Site Name : Flamenco &each 
Sootor m : l 
;ri<1 Nw:obe.: : FB-4 
Date: 13 Dec 95 

Sample Number Sub-Grid Location 

l 29 
2 7 
3 11 
4 23 
5 22 
6 3 
7 25 
8 22 
9 4 
10 10 
11 17 
12 28 
13 3 
14 25 
15 22 
16 23 
17 32 
18 24 
19 1 
20 15 
21 30 
22 26 
23 6 
24 19 
25 l9 
26 5 
27 l1 
28 29 
29 g 

30 14 
31 1 

Description of Itam 

t!XO Sc.rap 
False Po:~itive 
OXO Scrap 
Fa lee Positive 
Fal.se Positive 
Falso Positive 
UXO Scrap 
OXO Scrap 
UXO Scrap 
UXO Scrap 
F&lao Positive 
Fal.so Positive 
F&lao Positive 
F&lse Positi..,e 
uxo Sc.rap 
axo Scrap 
axo Sc.rap 
uxo Scrap 
False Positive 
False Positive 
UXO Scrap 
C"also Positive 
Falao Poaiti..,e 
Yal.se Positive 
Fal.se Positive 
uxo Scrap 
Faloe Positive 
False Positive 
False Positive 
UXO Scrap 
UXO Scrllop 



.Site Name: F~amenco Beach 
Sector ID: l 
~rid Number: FB-5 
Date: 29 Dec 95 

Number of Anomalies: 148 
Length of Grid: 50 Feet 
Width of Grid : 50 Feet 
Grid Area: 2,500 Square Feet 
Oea.rance Depth: 3. 00 Feet 

Number of Samples: 50 

GIUD RESUI.TS 

Number of Sub-Surface UXO Items Found: 0 
Nmnber o£ False Positive Items Found: 47 
Numbar of UXO Scrap Ita= Found: 3 
Number o£ Surface UXO Items Found: 0 
Sample Plan NW!Il>e%: 52 

Ezpected Number of Sub-Surface UXO Items: 0 
E>l:pected Number of Non-OXO Items: 148 

Coat Error: 
ltislt Error: 

1.0000 
0.0000 

Risk Error is the probability of concluding that the grid ia 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it :is insuffic~ently contaminated . 

• . -



GRIDSTATS SAMPLING SEQUENCE 

Site Name: Flamenco Beach 
Sector ID: l 
Grid NUlllber: FB-5 
Data: 29 Dec 95 

Sample NUlllber Sub-Grid Location Description of ItE!%11 

1 20 Fa.lse Positive 
2 25 False Positive 
3 21 False Positive 
4 30 False Positive 
5 28 False Positive 
6 17 False Positive 
7 23 False Positive 
8 16 False Positive 
9 2 False Positive 
10 27 False Positive 
11 1 False Positive 
12 15 False Positive 
13 28 False Positive 
14 10 False Positive 
15 28 False Positive 
16 22 False Positive 
17 27 False Positivo 
18 32 False Positive 
19 16 False Positive 
20 8 False Positive 
21 27 False Positive 
22 22 False Positive 
23 20 False Positive 
24 5 False Positive 
25 20 False Positive 
26 15 False Positive 
27 14 False Positive 
28 6 False Positive 
29 14 False Positive 
30 23 False Positive 
31 11 False Positive 
32 12 False Positive 
33 22 False Positive 
34 29 Fal se Positive 
35 25 False Positive 
36 20 False Positive 
37 16 False Positive 
38 31 False Positive 
39 3 False Positive 
40 7 False Positive 
41 20 uxo Scrap 
42 ·1- oxo Sc.rap 
43 19 oxo Scrap 



44 25 FaJ.se Po:si1:ive 
45 31 Fa Lse Positive 
46 11 False Positive 
47 1 Fa lse Positive 

• 48 25 FaJ.so Positive 
4!1 6 FaJ.ae Posi tive 
50 8 F&lae Positive 

• 

• 

• 



G!Ull JU.:SUL'l'S 

Si to tl..,.a : F1aaoneo Beac:h 
Soet:or Ill: 1 
'Zdd NU<Ubo>=: FB-6 
Dato: 27 Doc ~5 

Number o~ Anomal i es: 117 
Longth o~ Grid: 100 Foot 
Width of G>=id: 100 Feet 
Grid Area: 10,000 Square Foot 
Clearance DQpth: 3.00 Feet 

Nwobc.r of Sa=pl ... : 40 
Number 0~ Sub-Sur~ace uxo Ieaas Found: 
NU<Uber 0~ False Poeitive It~ Found: 
NWIII>cu; of UXO Scrap Itaaa Found: s 
Number o.f 8=£aco UXO :tt_, Found: 0 
SUiplo Plan Numbor: 37 

5 
32 

Sxpected lla=b<u: o~ Sub-Su:rfaco UXO It<=S: 18 
Expected liWIIbcu; of Non- uxo I toms: g~ 

Coat Error: 
lliel< Error : 

0.2182 
0.0000 

llialt llrror ia tho probllbility of concluding that the g1:id h 
inal&ffioiontly cont<uoinated when it io 5uffieiontly oonu.JO.inatod. 

Coat E:&>=or is tho probability o~ concluding th&t tho g>=id ie al&f~ieictntly 
cont&minatod wbon it is ina~~iciontly cont~natad. 



. . GRIDSTUS SJIMPL:tNG st:QUJ:NC£ 

• Site llama: ll"la.monco BG>ach 
Soctor ID: 1 
irid Number: FB-6 
Dat.e1 27 Dec 95 

SU~Plo Number Sub-Grid Location D<>ll=iEtion of Itam 

1 5 FalSI> Po at ti vo 
2 24 F&lso Poa itiYa 
3 21 Falae Positive 
4 13 Salae Poait;ivo 
5 23 False Poaitiv<> 
6 30 False Poe.l.tivo 
7 28 f"alao Poaiti.•o 
8 22 Faile Positive 
9 24 Fa.lso Podu,. 
10 1 F&leo Poaitivo 
11 25 False lloai ti vo 
12 23 uxo s=•P 
13 10 F'alac Poaitiva 
l.4 1 uxo scr•p 
15 11 Fa.l,so Politive 
16 31 Fa.l:!O Podtive • 17 24 False Positive 
18 l S Fa.laa Poaitivo 
19 19 uxo 
20 28 l'alao Poeitivo 
21 31 cnro 
22 30 Falaa Pooitive 
23 14 False Po•itho 
24 27 F&lao Poaitivo 
2.5 l cnro 
26 12 Fa,lao Poaitive 
27 12 F• lao poai tivo 
28 20 J"a l :so t>oal.tivo 
29 8 Faloo Poaitivo 
30 23 uxo 
31 5 Fa.lae Po•itl.vo 
32 8 uxo 
33 19 Falao Pooitive 
3 4 9 False Poeitive 
35 10 uxo scrap 
36 1 Fa l ae Po5itive 
37 18 Faile Positive 

38 3 F• .lae Poal.tivo 
39 21 False Positi'>'G 
40 6 Fa~ a• Poaitivo • 



Sito Name: Flamenco B9ach 
Sector ID: 1 
:rid l:u:.bor : ns-7 

Date: 27 Doc ss 

Nu=bou: of Anoma~ie5 : 126 
Len91:h of Grid: 100 feet 
Widch of Grid: 100 feet 
Grid 1\,l;ea: 10, 000 Sq\laro Foot 
C~ouanco Dopth: 3 , 00 Feet 

Nu=bor of Samples: 45 

GRID R£SUl.TS 

Nu=ber of Sub-Surface OXO It...,. fOWid: 0 
Nu=bor of 5'Ll.so Podtive ItGJU Found: 37 
N=ber of OXO Scrap ItCllla Found: 8 
Number of Surface tlltO Items round: 0 
S~le Plan Number: 28 

2xpeetod Nu&b<tr of Sub-Surfa.ce tiXO I"-"'D: 0 
Expoatod Humber of Hon-uxo Items: 126 

Cost Error: 
Jitialt 2i:ror: 

n:: 

1.0000 
0 . 0000 

Jitiak 2rror ia tho probability of concludin9 chat the qrid i a 
inautficio.ntly contaminatod when it ie au££iciontly contaminated. 

Co5t Error is tho prob;ability of concludinq that the 9rid is •ufficiently 
contaainated when it is 1naU%ficiently oont&ein~tcd . 



GlUDSTATS SAMPLDiG S£QOENC£ 

Site Na::c.e: Flamenco Beaeh 
. Sector m: 1 

>rid ll~r: 1/'B-7 
Oato: 27 DAC 95 

Sample Nw:bor Sub-Grid LOcation De:te.rif!t.l.On ~ J:toa 

1 12 Fa lao Pooitivo 
2 12 Faloo PoeiUve 
3 17 Paleo Positive 

' 30 l'alou Pool.t.i .... 
5 26 Fal.oo Poeit.i'O'Q 
6 18 Palao Poeit.ivo 
7 7 UXO Scrap 
8 25 !'&lao Positi.ve 
9 29 Faloo l'ooiUvo 
10 6 F&llo l'odtivc 
11 u Paleo Poeiti.ve 
12 13 Pallo Pod ti ve 
13 21 UXO Scrap 
H 18 F&lso Poe.i.Uvo 
15 1? F&loo l'oai.tive 
16 1? Pallo Positive 

• 11 8 UXO Scrap 
18 2 IJ'&loe PooiUva 
19 17 Pa.leo PoaiU•• 
20 11 !'all.e Poaiu ... 
21 10 False Pooit1vo 
22 23 F&lae POoitive 
23 29 h.loe Poaiti...., 
24 20 UXO Scrap 
25 5 False Positivo 
26 18 Paleo Pod the 
2? lS Paloo Poai.tivo 
28 14 Pals a Pool.tivo 
29 17 OXO Serap 

30 8 E'aJ.ae Pod U ve 
31 s l'alae PooiUve 
32 15 Fda a PooitivG 
33 23 !'doo Pool.tivo 
34 32 UXO Scrap 
35 21 !"al.eo Poaitivo 
36 8 Pal.ao Poaitive 
37 26 UXO Scrap 
38 1S Falao Positive 
39 21 False Positi.ve 
40 2 F&lso Poaitive 

• 41 24 F&.loo Pooitivo 
42 15 Fal•o Po-t~i ti vo 
43 13 UXO Scrap 



44 
45 

3 
19 

i"f.lao Poeitive 
Fala• Poaitive 



•
Site l!uu.: Flamenco !leac h 
Sector XD: 1 
Grid Number: FB-8 
Date: 29 Doe 95 

Number of M~u: 411 
Lenqth of Grid: 100 F ... e 
Width of Grid: 100 Feet 
Grid Aroa: 10,000 Sq\laro Feet 
ClO&J:&liOo Depth: 3 . oo Foot. 

Nwober o~ Samploa: 140 

QRD) RESULTS 

Nwobu of Sub- Su.rfaea IJXO Xtam.a Found: 0 
N\llllber of Faho Poaitive XI"'"'" Found : 136 
N\llllbor of OXO Scrap Itema Found: 4 
N.-r Of Surface IJX() Xt.=a Pound: 0 
Samplo Plan Humber: ZO 

Bx;pecta<l Numbor of Sul>-Surfaea OliO J:t-.,: 0 
Blr;pocte<l Number of Non- OliO l:tcuo: 411 

Coat Error: 
JUalc Exror: 

1.0000 
0.0000 

Rialc Error i a tho probability of concluding that tho ;rid io 
inAIU!Licientl,y contaminated whon it ia s~fic.iontly contaminated. 

Cost Error is tho probability of c:onoludin; that tha odd ia sUfficiently 
contaminated when it ia ins~ficiontly contaminated . 

• 



C~ITATS SA.~lHG sz:Qm:Na 

Si~ 11 ... : Fl ... nco hacll 
Socto.r IDI 1 
c:rld ltu:obu- : ,.._, 
Dat.: 29 Dec t5 

lacplo IC-.r lub•Crid Location Deacr1pt.ioo of Icc:: 

1 32 ru.. Positive 
2 4 Pal•• Poa.1.t.i .. 
J 11 Fuao Poaiti...., 
4 27 I'U.. Po.si~•• 
5 32 FU.o Podt.iTe 

' 3 ruao Po•it.ive 

' 11 Fa.lae Po•it.ivo 
I 22 Fa he Poaitivo 

' 4 Faue Poaitivo 
10 u Fa1•• Poait.ive 
11 Jl Falaa Poaith<> 
12 1 Falae Positive 
lS 28 ralao Poaiti•c 
14 u ll'aho l?odtl<>O 
15 13 Fa lao Poait.iqo 
16 19 ll'aleo l?oeit.ivo 
l? 32 Falao Positive 
18 9 Falao Poait.iv o 
u 4 Fa lao Positive 
20 l8 Pallo Poaitive 
21 J1 F.al-•o PosieJ.vo 
22 24 Faho Poa..it:i•o 
23 lt Faloo Poa.a.tivo 
24 ' Fdae Po•itive 
25 32 ru.o Pouuve 
26 21 Fa too Poait.ive 
27 32 Falae Poal.t1ve 
28 10 Fa leo Pooit.i ... 
29 10 1'•-1•• Poaiti.Te 
3 0 24 rat.e PoUtiYo 
:n ' rat.o Poait~,. 
]2 2 l"ala• Posit.!,.. 
33 21 F.aU• Poaiu,.. 
34 ' Pala• Posl.n .. 
35 u ru.to Poait1va 
l' 1 FA1ae Posl.u .... 
31 21 Fa.lao Pos1.ti,. 
31 1 F•Lae Po•1.uva 
39 • Fat.e Po"iuvo 
40 31 rat.e Pod b ... 
41 28 Fdao PositiTe 
42 7 J'.U.o P0>1it.i ... 
43 s Fa.lao Pos1u•• 



44 32 False Positive 
45 23 Fa~ sa Positive 
46 30 False Positive 
47 7 False Positive 

• .. 32 ruse Positive 
49 21 Fuse Pos>.tive 
50 13 F.-lee PositiVll 
.51 25 FaJ.se Positive 
52 14 Fuse Positive 
.53 3 Fuse Posi.tive 
54 11 False Positive 
55 15 False POSitive 
56 27 Fuse Positi,. 
57 2 4 False Positive 
58 2 Vuse Positive 
59 26 ruse Positive 
60 30 Fa~se Pos~ti,... 
61 26 ralse Positive 
62 31 False Positive 
63 7 I' also Positive 
64 28 Falee Positive 
65 3 Fa~se PositiTe 

" 31 Fa1oe Positive 
67 25 False Poeitive 
68 8 False Pos itive 
69 10 False Positive 
70 1 Fa~se Positive 
71 12 False Positive 

• 72 13 Fal!la Poeitive 
73 8 False Poeitivo 
74 15 False Positive 
75 30 False Positive 
76 21 Fuse Poeitive 
77 31 I' alae PoeitiTe 
78 28 False Positiva 
79 19 Fa~ sa Positive 
80 20 l'alse Positi'"" 
81 7 False Positive 
82 25 Fuse Positive 
83 1!1 False PositiTO 
84 15 False l'oaitive 
85 11 False Positive 
86 30 Fa1se Positi.,.. 
17 31 Fa1so PositiTQ .. u False l'oeitive 
u 12 False Poaitive 
90 4 False Positive 
91 19 ruse Poeitivo 
92 9 False Positive 
93 24 l'alee Posi tiTe 
94 25 I' also Poeitive 
95 18 F;alse Pos itive • 96 15 ralse Positive 
97 11· False Poeitive 
98 20 False Poeitivo 



SIP 20 Faho Positi•o 
100 2 F&l-aa Pooitivo 
101 g PaJ.aa Po•~ti•• 
102 2 Paleo Poait.iva 
103 u F&l.M POS1ti:vo 
104 30 Pal:se POS1e.l.'Y'• 
105 27 raJ. a" Poaiti•• 
10, 12 Fa loa tta.--1. ti ,.. 
107 2S Paleo Positive 
101 25 Faho Po a1t.i,.. 
lOP ' raleo Poe~b.,. 
uo 2 Fa.l- Ponti,. 
111 11 Paleo Po•1ti•e 
112 ' ralaa Poaiti-
lU u Pal •• PoeJ.t.ivo 
1U 18 Fal.eo Poaiti•• 
115 15 Fal.ao Poai. t.i. -.o 
lU 1 Paleo ~O • ..l.tiYO 

117 u raJ. eo Po•iti..-. 
118 l hho Po•i.t.ive 
11$1 2Z Paua PoaJ.u .. 
120 15 oxo scrap 
121 1 Faho Poet ti va 
122 26 Fal.aa Poeit.iTO 
123 13 Fa1aa Poaitivo 
124 24 !'aloe Poait.ivo 
125 13 raho Poai ti.vo 
126 15 l'al.aD Positive 
127 22 Fa lea Pooitiva 
128 7 Fa1ea Poaitivo 
1 2 0 20 Fal•a Poeit.i•o 
130 lSI UXO Scrap 
131 2 PaJ.ao Poeitive 
132 32 Tallo Poe:a.tiva 
133 13 UXO Scrap 
134 23 OXO Scrap 

us 25 raJ.aa Pcut.i.,. 
135 ' Fa l •• Poe.1.u .. 
1)7 21 Pdaa Poaiti.., 
Ul ' Pal.a• Pooit.i-
130 u rat. a Poa__.2.ti.-e 

uo 10 Fa,t.a PoaJ.t.ivo 



ClUD ll&SUL'l'S 

• 

Si~ Na..e : FJ.amanoo 
S~tor to : 1 
orid Nwabar : FB-9 
O&te: 04 Jan 96 

,Number o~ M01U.:lios : 288 
Length of Grid: 100 Foot 
Width of Grid: 100 Feet 
Grid Aroa: 10,000 Square Foot 
Cloarance Depth: 3.00 Feet 

N\lloboz of S&mp:loa : 95 
N\llllbar ot Sub•Surfaee uxo Items Found: 
Nuabe.l: of P&lae PoaJ.tive Items Found: 
Nwobar of OXO Scrap Items Found: 61 
Number ot Surface oxo It-a Found: 0 
S&II!Ple Plan Nu=ber : 8 

0 
28 

El<pocted Nwabar of Sub- Surface OXO Items: 0 
!:>rpectod Number of Non-UXO It"""' : 288 

Coat E%-ror: 
ltiak E%-ror: 

1 . 0000 
0.1391 

JU.a'lt EJ:ror ia the probability of eonoludin; that the q:~:id is 
i o.aurtioiently contaai.nated when it i• surtieiantly eontaminatod. 

Coat E.rror ia the probability o£ eonoludin; that the q:t:id is ouffieiently 
eontalll.inatod when it ia i nsuffie:l.ontly eont:aJUnal:od . 

• 



GRIDSTATS SAMPLING SEQUENCE 

Site Naeo: Flamonco Beach 
Sector ID: 1 
":~id Numbor: FB-9 
Date: 04 Jan 96 

Samolc Numbcor Sub-Grid Location 

1 ' 2 32 
3 28 
4 24 
5 4 
6 21 
7 8 
8 26 
9 32 
10 13 
11 4 
12 13 
13 12 
14 23 
15 27 
16 20 
17 31 
18 1 
19 10 
20 18 
21 5 
22 32 
23 27 
24 21 
25 22 
26 23 
27 3 
28 13 
29 25 
30 16 
31 30 
32 s 
33 28 
34 8 
3!1 1 
36 23 
37 13 
38 19 
39 9 
40 26 
~l 28 
42 7 

43 9 

Description of Item 

E'alec Positive 
oxo ScJ:ap 
oxo Scrap 
IJXO Sczap 
oxo Scrap 
oxo Scrap 
oxo sc.rap 
oxo Scra.p 

= Sc.:ap 
oxo Scrap 
Fal:~e J?oaitivu 
oxo Scnp 
oxo Scrap 
oxo Scrap 
oxo Scrap 
uxo Sczap 
IJXO Scrap 
uxo Scrap 
uxo Sczap 
uxo Sczap 
Pal•• Positive 
UXO Sczap 
oxo sczap 
UXO Sc..ap 
!!'aloe Poal.tive 
Fa.lao Pollitivo 
Fal•• Positive 
FalSe l>ollitive 
h1aa l'o•itivo 
F'alae Poaitive 
UXO SoJ:&P 
OXO Scrap 
Fa leo Posi ti vo 
FalliO Poaitive 
Jta.l~o Poaa.tivo 
UXO Scrap 
oxo Scrap 
uxo SCl"'-'P 
uxo Scrap 
oxo Scrap 
Fal•• Positiva 
oxo ScJ:ap 
UXO Saap 



44 29 IJXO Scrap 
4 5 8 CXO Scrap 
46 1 UXO Scrap 
47 30 IJXO Scrap 

• 48 29 oxo Scrap 
49 3 uxo Scrap 
50 7 uxo Scrap 
51 28 tiXO Scrap 
52 3 CXO Scrap 
53 13 cxo sec~ 
54 1 Fuse Positive 
55 l CXO Scxap 
56 2 4 CXO Scrap 
57 29 oxo Scrap 
58 25 oxo Scrap 
59 29 om se.cap 
60 18 OXO Scrap 
61 19 om Scrap 
62 20 om acr~ 
63 8 CXO Scrap 
64 8 OXO Scrap 
65 9 UXO Scrap 
66 28 CXO Scrap 
67 2 4 Falao Positi.ve 
68 28 Fa.l.ae Positive 
69 31 Fa lao l.'ooitive 
70 13 Faloe Pos iUve 
71 19 Fala• Posi tive 

• 72 g False Positive 
73 2 Falae Positive 
74 29 Falao Positive 
75 5 Fall• Positive 
76 8 oxo Scrap 
77 15 Falae Poai ti ve 
78 u Falae PoaiUve 
79 6 Falae Poaitive 
80 1l Falao PosiUve 
8l 32 oxo scrap 
82 1 UXO Scrap 
83 10 IJXO Scrap 
84 4 OXO Scral' 
85 29 om Scrap 
86 29 CXO Scrap 
87 16 oxo Scrap 
88 29 cxo scrap 
89 25 OXO Scrap 
90 30 IJXO Scrap 
91 31 cxo Scrap 
92 2 om Sc.rap 
93 27 om Scrap 
94 6 1JXO Sc.rap 
95 18 False Posit>.ve 

• 



GRID RESULTS 

Site Name: Flamenco &each 
sactor ID: 1 
Grid Number: FB~lO 
Date: 20 Feb 96 

Number of Anomalies: 34 
Lcmgth of Grid: SO Feet 
Width of Grid: 50 Feet 
Grid Area : 2,500 Square Feet 
Clearance Depth: 3. 00 Feet 

Numb or of Samples: 15 
Numbo.r of Sub-Surface OXO Items Found: 
Number of Fa.lse Positive Items Found: 
Numbor of OXO Scrap Itcma Found: 3 
Number of Surface UXO I tems Found: 0 
Sample Plan Numbar : 88 

0 
12 

Expected Number of Sub- Surface UXO Items : 0 
Expected Number of Non-UXO Items: 34 

Coot Error: 1 .0000 
Riok Error: 0 .0000 

NOTE : 

Risk Erro.e is tha probability of coocludiJ\g that the grid is 
insufficiently con~oated whao it is sufficiently cont&minated. 

Coat Error is tho probability of concluding that the grid is sufficiently 
cont=.inatad when it ia insufficiently contaminated. 



• 

Site Namo: Fla=enco 
Sector It>: l 
Grid Number: FB-10 
!>ate: 20 Feb 96 

GiUI>STA'l'S SAMPLDIG SEQUENCE 

Be"ch 

Sample Nu.ml)er Sub-Grid Location l>o:scription o£ Item 

1 4 False Positive 
2 2 False Positive 
3 17 False Pooitive 
4 8 False Positive 
s 9 False Positive 
6 29 False Positive 
7 13 False Positive 
8 10 False Positive 
9 27 False Positive 
10 25 False Positive 
11 19 Fal.se Positive 
12 9 False POllitive 
13 10 uxo Scrap 
14 27 oxo Scrap 
15 6 oxo scrap 

• 

• 



GRID RESULTS 

Sito Name: Cayo aotella 
'>ector IO : l 
Grid Number: B0-1 
Date: 26 Dec 95 

Number of Anomalies: 532 
Len~~ of G~id: 100· ~oet 
Width of Grid: 100 Feet 
Grid Area: 10,000 Square Feet 
Cleu..,co Depth: 3. 00 Feet 

Number of SampleD: 93 
Number of Sub-Surface OXO Items Found: 
Number of False Positive Item3 Found: 
NUIIII)or of OXO Scrap Items Found: 12 
NUlllber of Surface UXO Items Found: 2 
Sample Plan Numbe~: 79 

s 
76 

Expected Number of Sub- Surface oxo I tems : 29 
Expected Number of Non- oxo It.-..w: 503 

Coat Error: 
Rialt l:.rror: 

son: 

0.1801 
1.0000 

Riak t:rror is the probabil.ity of concluding that: the qrid i:s 
in:tufficiently contaminated when it is sufficiont.ly contaminated. 

Cost Error ia the probability of concluding that the grid is .sufficiently 
cont&m.inated vhen it ie insufficiently ccntamina.tecl. 



GRIDSTA'l'S S»G'I.ING SElQOENCE 

•
Site Name: Cayo Botolla 
Sector ID: 1 
Gd.d Number: B0-1 
Date: 26 Ooo 95 

Sample Numbex Sub-Grid Location 

1 22 
2 28 
3 30 
4 2 
5 6 
6 23 
7 21 
8 15 
9 3 
10 5 
11 15 
12 13 
13 14 
14 22 
lS 8 
16 13 

• 17 9 
18 20 
19 27 
20 1 
21 29 
22 3 
23 8 
2 4 29 
25 19 
26 22 
27 25 
28 4 

29 9 
30 31 
31 28 
32 4 
33 6 
3 4 23 
35 1 
36 4 
37 18 
38 15 
39 32 
40 32 • 41 28 
42 1,9-
43 5 

Description o£ Item 

False Positive 
False Positive 
False Positive 
False Positive 
False Positive 
oxo Scrap 
False Positive 
False Positive 
oxo Scrap 
False Positive 
False Poaitive 
False Positive 
False Positive 
Fal.se Positive 
FUse PositiTe 
UXO SCJ:&p 
False Positive 
False Positive 
oxo 
False Positive 
False Positive 
False Positive 
False Positive 
oxo Sc:ap 
False Po•itive 
Falso PositiTe 
False Positive 
oxo 
Fa1ao Positive 
False Poeitivo 
False Positive 
Fabe Poaitive 
OXO Scrap 
False Positive 
False Positive 
False Positive 
False Positive 
False Positive 
oxo 
Fal.Do Poaitive 
False Positive 
False Positive 
False Positive 



44 2 False Positi.ve 
45 20 False Positive 
46 25 UXO S=ap 
47 21 False Positive 
48 21 Falao Positive 
49 27 UXO S=ap 
so 5 Falao Positive 
51 18 False Positive 
52 2 Flllao Pooiti?e 
53 10 False Positive 
5 4 23 uxo 
55 16 False Positive 
56 24 False Positive 
57 l False Positive 
58 11 False Positive 
59 l False Posit.ive 
60 9 OXO Scrap 
61 23 Fal.ae Positive 
62 6 False Positive 
63 31 False Positive 
64 2 Falso Posit>.ve 
65 30 F.also Poaitive 
66 29 Falae Posi.tive 
67 4 OXO Scrap 
68 1 False Positive 
69 4 False Positive 
70 4 False Positive 
71 29 Falae Posit ive 
72 14 False Positi.ve 
73 10 False Positive 
74 24 UXO Sora,p 
75 18 Falae Positive 
76 32 False Positive 
77 27 False Positive 
78 19 Faloe Positive 
79 15 Falae Positive 
80 9 False Poaiti"'e 
81 15 False Positive 
82 l l'alse Positive 
83 8 False Positive 
84 23 Fa lee Positive 
85 4 False Positive 
86 2 False Positive 
87 l OXO Scrap 
88 26 False Po:Ji.tive 
89 24 l'alae Po!Jitive 
90 25 UXO S=ap 
91 6 False Positive 
92 6 False Positive 
93 2 tJXO 



• 
Site Name: Cayo Botella 
Sector ID: 1 
Grid Number: B0-2 
Date: 26 Dec 95 

NUlllber of Anomalies: 788 
Length of Grid: 100 Feet 
Width of Grid: 100 Feet 
Grid Area: 10 , 000 Square Feet 
Clearance Depth: 3. 00 Feet 

Number of Samples: 60 

GRit> RESULTS 

Number of Sub-Surface UXO Items Found : 6 
Number of Fal.ao Positi ve Ites.a Found: 43 
NUlllber of OXO Sorap ItBIIUI Found : 11 
Number of Sw:faca tJXO ItQ.IU Found: 7 
Sample Plan Number: 27 

Expected Number of Sub- Surface OXO Items: 79 
Expected Number of Non- UXO I tams: 709 

COat Error: 0 . 0000 
Risk E~ror: 1 . 0000 

• tiOTE : 

Rislt f!J:ror ie the probability of concludin<;~ that tho <;~rid is 
insufficiently cont~nated when it ia sufficiently contaminated. 

cost Error is the probability of concluding that the <;~rid i s sufficiently 
contaminated when it is insufficiently contaminated . 

•• 



GRIDSTATS SAMPLING SE~U&~C& 

Site Name: Cayo Botella 
Sector ID: 1 
Grid Number: B0-2 
Date: 26 Dec 95 

Sample Number Sub•Grid Location 

1 l 
2 9 
3 16 
4 13 
5 7 
6 19 
7 8 

·8 2 
9 28 
10 17 
11 8 
12 5 
13 16 
14 22 
15 2 
16 22 
17 23 
18 3 
19 5 
20 14 
21 7 
22 3 
23 3 
2 4 8 
2!5 4 
26 6 
27 8 
28 14 

29 24 
30 19 
31 23 
32 8 
33 s 
34 29 
35 2 
36 31 
37 20 
38 4 
39 18 
40 12 
4l 8 
42 26 
43 2o-

Desc,ription of Item 

False Positive 
UXO Scrap 
Fal:so Positive 
o:xo 
Fal!la Po:~itive 
False Positive 
oxo 
Fa.lse Poai t.i. ve 
Fal.se Po!litive 
uxo scrap 
False Positive 
t1XO Scrap 
False Po'litive 
False Positive 
uxo 
False Positive 
Fa.lse Positive 
False l'o:~itive 
o:xo Scrap 
Fa.lsa Positive 
False Positive 
OXO Scrap 
Falso Positive 
False Positive 
oxo 
False positive 
UXO Scrap 
False Positive 
o:xo 
False l'oaitive 
False l'o:~itive 
False Positive 
False Positive 
False Positive 
UXO Scrilp 
Fa lee Pooitive 
False Positivo 
False Positive 
False PoGitive 
UXO Sc:.:ap 
E'alse Positive 
False Positive 
False PoGith•e 



44 9 uxo 
45 26 False Positive 
46 30 False Po<~itive 
47 4 False Positivo:> 

• 48 18 False Positi"" 
49 4 False Positive 
50 26 False Positive 
51 10 OXO Scrap 
52 26 False Po<~itive 
53 12 F&l$& Positive 
54 14 False Positive 
55 12 False Positive 
56 28 uxo Scrap 
57 2 False Positive 
58 28 Falao Positive 
59 11 False Positive 
60 3 UXO Scrap 

• 

• 



Si ta Name: Ca. yo Lobo 
9actor ID: 1 
Grid Number: LO-l 
Date: 03 Jan 96 

Nu.m.ber of Al\omalies: 25 
Length of Grid: 100 Feet 
Width of Grid: 100 Feet 
Grid Area: 1 0,000 Square .Feet 
Clearance!~ Depth : 3. 00 Feet 

Number of Samples: 12 

GRID RESULTS 

Number of Sul>-Sw:face OXO IteJ!l8 Found: 0 
Number of False Posi tive Item3 Found: 12 
Nu.m.be" of UXO Scrap Items Found: 0 
Number of Surface UXO Items Found: 0 
S ;uaplo Plan Number: 89 

E>r:pe c t ed Number of Sub- Sw:face oxo I tems : 0 
Expected Numbor of Non-uxo Items : 25 

Cost Erro" : 
Risk Error: 

1.0000 
0.0000 

Risk Error i s the probability of concluding that the grid is 
insufficiently cont~nated whon it i s sufficiently contaminated. 

Cost Error is tha probability of concluding tha t tho grid i:t au.fticiently 
contaminated when it is insufficiently contaminated. 



• 

Site NAill&: Cayo 
sector ID: 1 
Grid Number : L0-1 
Data: 03 Jan 96 

GRIDSTATS SAMPLING SEQUENCE 

Lobo 

S!!llple Number Sub-Grid Location Deae>:iption of It,e:m 

1 9 False Positive 
2 15 False Positive 
3 29 False Positive 
4 16 False Positiv• 
5 7 False Positiye 
6 17 False Positi..,. 
7 ll False Poeitive 
8 30 False Posit.iv• 
9 4 False Positive 
10 15 Fal:JO Positive 
ll 25 Fa he Positive 
12 l4 False Po!litive 

• 

• 



GR:ro JU:SULTS 

Si te Name: Cayo Lobo 
Sector ID: 1 
Grid Number : L0-2 
Date: 02 Jan 96 

Nllll!l>er of Anomaliea: 45 
Length of Gri d : 100 Feet 
Width of Gri d : 100 Feet 
Grid Aroa: 10,000 squaro Feet 
Cl.aaranoo Depth: 3 . oo Foot 

Number of Samples : 15 
Number o£ Sub-Surface UXO I tGIDlS Found: 
Number of Falae Positive Items Found : 
Number of UXO Sc.up Itama Found: 0 
Number of Surface OXO Itoma Found: 0 
Sample Plan Number: 76 

0 
15 

Expected Numbar of Sub-Surface uxo Items: 0 
Bllpecte<i Number of Non-UXO Items: 45 

Cost Error: 
IU.ol< Error: 

<IO'l'E: 

1.0000 
0.0000 

IU.ak Error .ia the probability of oonclud.inq that the gri d .i:s 
insufficiently contaminated when it is sufficiently contaminated . 

Coat Error ia tho probability of concluding that the gri d is suffi cientl y 
contaminated when it ia insuffi ciently contaminated. 



Site Name: Cayo Lobo 

•
Sooter lD: 1 
Grid Number: L0-2 
Date: 02 Jan 96 

GRIDSTATS SAMPLING S~Q~CB 

Sample Number Sub-Gl:id Location ·oesor1p U.on oC Xtem 

1 32 Fal:oo Po!:litivo 
2 15 Falso Positive 
3 14 Fal:oo Positive 
4 28 Falao l?oGitive 
s 12 FalGo Pooitive 
6 11 Falao PoGitive 
7 20 Falao Positive 
8 23 Falsa PoGitive 
9 14 Falao Positive 
10 1 Fa1oo Positive 
11 21 Fal•o Positive 
12 u Fal•o Positive 
13 12 Faloo Positi.,e 
14 9 Falao Positive 
15 27 F&l.eo Positive 

• 

• 



GRro RESULTS 

Site Nama: Cayo Lobo 
Sector ID: l 
Grid Number: L0-3 
Date: 03 Jan 96 

Number of! Anolll.alies : 51 
Length of Grid: 100 Feet 
Width of Grid: 100 Feet 
Grid Area: 10,000 Square Feet 
Cleazan.ca Depth: 3 . 00 Feet 

Number of Samples: 17 
Numbor of Sub-Surface UXO Item.:~ Found: 
Numbor of Fal.ae Poaiti'9a Itame Found : 
Number of uxo s=ap Items Found: 4 
Numbor of Surface UXO Items Found: 0 
Sample PJ.an Number: 11 

0 
13 

Expected Numbcu: of Sub-Surface uxo Items: 0 
Expected Numbcu: of Non-UXO Items: 51 

Cost Error: 
Risk Error: 

1 . 0000 
0.0000 

Risk Er:or io the probability of conoludinq that the grid io 
insufficiently conta=inated when it is sufficiently contaminated. 

Cost Error io the probability of concluding that the grid is oufficiently 
contaminated when it is insuffi ciently contaminated. 



•

Site N4111e: Cayo 
Sector ID : 1 
Grid Number: L0-3 
Dato: 03 Jan 96 

GlUDSTATS Sl\MPLING SEQOENCE 

Lobo 

Samplo Number Sub-Grid Location De:~eription of Item 

1 30 Falae Positive 
2 26 tlXO Scrap 
3 18 Falso Positive 
4 17 Ft.l.ao Positive 
5 8 uxo Scrap 
6 6 Falao Positive 
7 11 Falaoa Positive 
8 15 J'aho Posi tive 
9 17 Fa lao Positive 
10 1 0 Falae Positive 
11 22 OXO Serap 
:l2 2 False Positive 
13 26 Falae Positive 
14 24 UXO Scrap 
15 22 Paleo Positive 
16 29 False Positive 

• 17 17 Fa1ao Positive 

• 



GlUD RESULTS 

Si te Name : Cayo Lobo 
Sector XD: 1 
~rid Number : L0-4 
Date: 02 J a n 96 

Number o£ Anomalies: 120 
Longth of Grid: 100 Feet 
Wi dth of Grid: 100 Feet 
Grid Area: 10 , 000 Square Fee t 
Clearance Depth : 3 . 00 Feet 

Number Of Samples: 40 
Number of Sub-Surface UXO Items Found: 
Number o£ Faloo Positive Ibam$ Found: 
Number of UXO Sc'rap Ite=s Found : 13 
Number of Su.rface OXO Item.s Found : 0 
Samp,le Pl;m Number : 19 

0 
27 

Expected Number of Sub-Su.rface uxo ItC!lD8: 0 
Expected Number of Non-OXO Ie.ms : 120 

Cost Error: 
ltisk ~ror: 

:OTB; 

1 . 0000 
0 . 0000 

ltisk Error ia the probabi lity of concludinq that tho grid is 
insufficiently contaminated ~hen it is sufficiently contaminated . 

Coat Error io the probability of concluding that the grid is sufficiently 
contaminated when it ia insuffi cient,ly contaminated. 

5 .r,ir;;,;/)#.1 S.J.!.),:.Lr { ""'~ /lo, D,,;,O..). 



GRIDSTATS SAMPLING SEQUENCE 

• Site NU18 : Cayo Lobo 
Sector ID: 1 
;;rid Number: L0-4 
Date: 02 J an 96 

Sample NU!Wer Sub-Grid Location Description of It= 

1 17 False Positive 
2 3 False Positive 
3 19 .-oxo sorap 
4 13 False Poa:l.tive 
5 18 Falee Positive 
6 :25 False Positive 
7 22 -OXO Scrap 
8 21 • OXO Scrap 
9 11 Falso Positive 
10 26 False Positive 
ll 18 Fabe Pos i tive 
12 14 - uxo Scrap 
13 20 False Positive 
14 2 False Positive 
15 3 False Positive 
16 29 UXO Scrap 

• 17 16 False Pos i tive 
18 2 False Positive 
19 32 - UXO Scrap 
20 11 -oxo Scrap 
21 21 Falae Positive 
22 2 False Poai tivo 
23 8 Falso Positive 
24 12 False Positive 
25 29 - UXO Scrap 
26 10 False Positive 
27 12 False Pooitivo 
28 9 FalSe Positive 
29 19 oxo scz:ap 
30 1 False Positive 
31 9 uxo Scrap 
32 l8 False Positive 
33 10 OXO Scrap 
34 23 UXO Scrap 
35 5 False Positivo 
36 1 Fal"o Positive 
3'1 6 FaJ.aa Positive 
38 23 False Po!lit iva 
39 18 UXO Scrap 
40 25 Falao Positive 

• 



GRID RESULTS 

Site Nama: Cerro Balcon 
Sector ID : 1 
Grid Number : C&-1 
Date: 04 Jan 96 

Number of AnomaJ.ies : 45 
Lonqth o~ Grid: 100 Feet 
Width o~ Grid: 100 Feat 
Grid Area : 10,000 Square Feat 
Clearance Depth: 3. 00 Feet 

NUIIIber 0~ S&~~~Plea: 15 
Number of Sub-Surface OXO Items Found: 
Number 0~ False Positive Itamo Found: 
Number 0~ OXO Sorap Items Found: 0 
Number 0~ Surface oxo Items Found : 0 
Sazapla Plan Number: 49 

0 
15 

Expected Number of Sub- Surface OXO I tams : 0 
Eapected Number of Non-UXO Items: 45 

Coot Error: 
Risk Error : 

dOT£: 

1 .0000 
0 . 0000 

Riok Error i.s the probabil.ity of concluding that the qricl ia 
inauf~ioiently contaminatec1 when it is sufficiently contaminated. 

Coat Error ia the probabi~ity of concludin.g that tho qrid is sufficiently 
contaminated when it ia insuf~iciently cont&minatacl. 



•

Site Namo: Cerro 
Sector ID: 1 
Grid Number: CB-1 
Pate: 04 Jan 96 

CRtDS~TS SAHPLrNC SEQUENCE 

BaJ.con 

Sample Number Sub- Grid Location Description of Item 

1 32 Fa lao Poaitivo 
2 20 Fallle Positive 
3 4 E'aho Positive 
4 3 E'alae Pooitive 
5 6 E'alae Poaitivo 
6 11 Fa lee Positive 
7 26 False Positive 
8 6 f'alsa Positive 
9 13 Fa lee Positive 
10 16 Valse Positive 
1l 30 Fa lao Positive 
12 12 Fa lao Positive 
13 24 E'aloe Positive 
14 3 l'alao Positive 
15 22 False Poaiti.va 

• 

• 



Sita· Name: Ca=o &\leon 
Seetor ID : 1 
G~id Numbox: CD-2 
Date: 04 Jan 96 

Number of Ano.,..lios: 32 
Length of Grid: 100 Feat 
Width of Grid: 100 Feet 
Grid Araa: 10 , 000 Square Foot 
Clea.rance Depth: 3 . 00 Foot 

Numbor of Samplos: 13 

G<IIO R.ESIJL'l'S 

Numl:>or of Su.b-Surfaeo mo:o It-... Found: o 
N\llabou: of Falao Pooitivo Ita:s Found: 13 
Number of mo:o Scrap ltOAI Pound: 0 
Nwaboz: of Surface OXO Itcme Found: o 
SaJOplo Plan Number: 50 

Expected Numbor of Sub-S,.., face OXO It....,: 0 
Ezpected 1:umbox o£ !ton-OXO Ito:d : 32 

Coot Error: 1 . 0000 
Risk Error: 0.0000 

Riok Error is tho p.:obability of concluding that the ;rid is 
ineutfici ontly cont~natad wbon it ~• sufficiently contaminated . 

Coat E"'ror iD the probability of concluding that the ;rid i• sufficiently 
contaminated wbon it is insufficiently c:ontaminatad. 



•

Site Name: Cerro 
>ector ID: 1 
Grid N~: CB-2 
Dato: 04 Jan 96 

c;JUDS'lA'l'S SJIMPLDIG SEQUENCE 

Balcon 

Samplo N\lllll)eJ: Sub-Grid Location Description of Item 

1 28 Falso Positive 
2 27 Fal.se Positive 
3 23 False Positive 
4 10 F-.lse Positive 
5 28 False Politi.,e 
6 9 False Positive 
7 3 F-.lso Positive 
8 21 Fa1so Positive 
9 31 False Positive 
10 18 False Positive 
ll 29 False Positi.,e 
12 30 False Positive 
13 12 False Positiva 

• 

• 



, 

Site N.,..: C.u:ro Balcon 
Sector ID: 1 
Grid N\lmbor: CB-3 
Date: 04 Jan i6 

Nu:l:>Gr oL Anoaaallea: 36 
Length of Grid: 100 Feet 
Width of Grid: 100 Foet 
Grid Area: 10,000 Square Feet 
Clearance Depth : 3. oo Feet 

Number of Sa=pleo : 13 

GRID RESOL'l'S 

Nwobo:r of Sul:>-Sw:faee OXO Items Found: 0 
Nwobor of False Positive It-s Found: 10 
Nu=be.:r of IDl'O Scrap :r~ Found: 3 
N\JIIIbe.:r of Surface oxo Items Found: 0 
Sample Plan Numbcu:: 11 

~ct.ed Numbor of Sub-Sur£ ace OXO I~• : 0 
£:q>ectecl Numbor of Non-oxo :rte:s : 36 

Cost Er.tor: 
Risk £:rro.r: 

1 . 0000 
0 . 0000 

JU.alc 11!1'.ror is the probability of conclucling that the grid is 
inau.ffici.entl.y contudn.ated ttbon it is au.fticientl.y conta.ainatod . 

Coat ltr.ror ia tbe probability of cone luc11.ng that the grid is aut't:iciontly 
conta.ainated vhen it ia insut:tici ently contaminated. 



• 

Site Name: C·arro 
Sector IO: 1 
Grid Number : CB-3 
Date: 04 Jan 96 

GRIDSTATS SA.'G>LING SEQUENCE 

Baleon 

Sample Numb or Sub-Grid Location Oes=iption of It.,... 

1 18 FUSQ Positive 
2 2 False Positive 
3 2 False Positive 
4 2 OXO Scrap 
5 10 UXO Scrap 
6 7 l"alae Positive 
7 6 False Positive 
8 20 Fa.lae PoaitivG 
9 26 UXO Scrap 
10 19 False Positive 
11 22 False Positive 
12 32 False Positive 
13 14 F&l!la Positive 

• 

• 



•• .. 

Sito Name: Corro Baleen 
l ector IO: 1 
Grid Nwobar: CB-4 
Oe.te : 04 Jan 96 

NU!Obar of Anomalies : 17 
Length o~ Grid: 100 Feet 
Width of Grid: 100 Feet 
Grid Aroa: 10,000 Square Feat 
Clea.:&nc:o Depth: 3. 00 Feet 

NU!Ober of Sa.mplos: 17 

G1UD ReSULTS 

Nwobor of Sub-Surface UXO Items Found: 0 
N~ of Fa.l~• Poaiti.Ye Itema Foun.S: 8 
NW!Ik>er of UXO Scrap Item.a Found: 9 
Nwobor of S~aco uxo ItGIILS Found: 0 
S""'Pla PJ.a.o NUJObar: 49 

Elq)QCtod Numb<lr of Sub-Surface OXO Itetm.S : 0 
E>l:pecu.S N\.l.lllloer of Non- uxo It:uur: 17 

Coot Error: 1.0000 
Riek Error: 0.0000 

.(OTE: 

Riok Error is tho probability of concluding that the grid is 
i.nell.fficionl:.l.y eontami.nate.S when it ia all.fficiant:ly eont:an>inato<l . 

Coat: Error is the prob&bili ty o~ concluding that the grid io all.f~ic1ent:ly 
cora.e.aail'laeed. wh.n it i.a in•u.f~iciant~y col\tamina.ted. 



GRIDSTATS SAMPLING SEQUENCE 

•
Site Name: Cerro BOllcon 
~ect:or ID: l 
Grid Number: CB-4 
Date: 04 Jan 96 

Sample Nnmbe.r Sub-Gri d Location 

1 14 
2 32 
3 20 
4 4 
5 3 
6 6 
7 11 
8 26 
9 6 
10 20 
11 13 
12 16 
13 30 
14 12 
15 12 
16 24 • 17 3 

• . -

Description of Item 

OXO Scrap 
Falee Positive 
oxo Scrap 
oxo Scrap 
tiXO Scrap 
tiXO Scrap 
uxo Scrap 
False Positive 
False PositivQ 
UXO Scrap 
oxo Scrap 
False Positi<re 
False Positive 
tiXO Scrap 
False Positi'TB 
False Positive 
Fa198 Positive 



Site Name: Cerro Balcon 
Sector IO: 1 
~rid Number; CB-5 
Date: 19 Feb 96 

Number of Anomalies: 7 
Length of Grid: 50 Feet 
Width of Grid : 50 Feet 
Grid Area: 2,500 Square Feet 
Clearance Depth: 3.00 Feet 

Number of Samples: 7 

GRID RESULTS 

Number of Sub- Surface OXO Itams Found: 0 
Number of False Positive Items Found : 5 
Number of UXO Scrap Items Found: 2 
Number of Surface UXO Items Found : 0 
Sample Plan Number : 34 

Expected Number of Sub- Surface UXO Items: 0 
Expected Number of Non-UXO Items: 7 

Cost Error: 1.0000 
Risk Error: 0.0000 

.WTE: 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficientl y contaminated. 



GRIDSTATS SAMPLING SEQUENCE 

• 

Site Name: Cerro Balcon 
Sector ID: l 
3rid Number: CB-S 
Date: 19 Feb 96 

Sample Number Sub-Gri d Location 

1 14 
2 31 
3 16 
4 3 
5 28 
6 19 
7 26 

• 

• 

Descri ption of Item 

UXO Scrap 
False Positive 
False Positive 
False Positive 
False Positive 
UXO Scrap 
False Positive 



GRID RESULTS 

Site N!'J"e: 
~ecto;e ID : 

Cer;eo Balcon 
1 

Grid Number: CB-6 
Date': 19 Feb 96 

Number of Anomalies: 12 
Length of Grid: 50 Feet 
Width of G;eid: SO Feet 
Grid Area: 2,500 Square Feet 
Clearance Depth: 3.00 Feet 

Number of Samples: 12 
N\XIIIber of Sub-Surface UXO Items Found: 
Numbe;e of False Positive ItQms Found: 
Number of UXO Scrap Items Found: s 
Number of Surface UXO Items Found: 0 
Sample Plan Number: 80 

0 
7 

Expected Number of Sub-Surface UXO Items: 0 
Expected Number of Non-OXO Items: 12 

Cost Error: 1.0000 
Risk Er;eor: 0.0000 

liO'l'E: 

Risk Error is the probability of concluding that the grid is 
~sufficiently cont~inated when it is sufficiently cont~nated. 

Cost Er;eor is the probability of concluding that the grid is sufficientl y 
cont~nated when it is insufficiently cont~nated. 



..:!._ito Name: Cerro 
W'octor m: 1 

Gri4 Numbe%: CB-6 
Dato: 19 Feb 96 

GRIDSTATS SAHPLLNG SEQUENCE 

Ba~con 

Sample Number Sub-Grid Location Description of Item 

• 

• 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

6 
18 
13 
3 
20 
6 
23 
28 
5 
32 
2 
15 

t1XO Scrap 
False Positive 
Fa1ao Positive 
OltO Scrap 
OXO Scrap 
False Positive 
OXO Scrap 
Fa1oe Positive 
Faloe Positive 
UXO Scrap 
Faloo Pooitive 
Fa1so Positive 



GRID RESULTS 

Site Name; Cayo Del Agua 
Sector ID: l 
Grid Number: AQ-l 
Date; 04 Jan 96 

Number or: Anomalies; 570 
Length or: Grid: 100 Feet 
Width of Grid: 100 Feet 
Grid Area: 10,000 square Feet 
Clearance Depth : 3.00 Feet 

Number of Samples; 100 
Number of Sub-Surface UXO Items Found; 
Number of False Positive Items Found: 
Number of UXO Scrap ItQIILS Found : 26 
Number of Surface UXO Items Found: 11 
Sample Plan Number: 2 

5 
69 

E:cpected Number of Sub- Surface UXO Items: 29 
Expected Number of Non- UXO It<>ms: 541 

Cost Error: 
Risk Error: 

<!OTE: 

0.1803 
0.0000 

Risk Error is the probability of concluding that the grid is 
insu1':1':iciently cont~nated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficient ly 
contaminated when it is insufficiently contaminated. 



CR1DSTATS SAMPLING SEQUENCE 

. Site Naae: C:.yo Del Avua 
'Sector m : 1 
Grid Nu.ber: AQ-1 
Data: O• Jan 96 

h.I:I:Dle N'-h.ar 0 
Sub- Grid Locaeion 

1 10 
2 17 
3 25 
4 22 
5 24 
15 2 
7 11 
8 II 
9 25 
10 23 
11 5 
12 15 
13 2'7 
u 25 
15 18 

• 16 111 
17 22 
18 15 
19 12 
20 u 
21 10 
22 111 
23 31 
24 12 
25 15 
215 1 
27 a 
28 u 
211 115 
30 2' 
31 32 
32 22 
33 7 
3' 10 
35 1S 
36 2'7 
3'7 20 
38 4 
311 22 

• 40 21 
41 2 
42 is-
43 26 

DesmptJ.on o~ I~ 

False Positive 
Fa.lso Positive 
om Scrap 
False Positive 
om 
Paleo Poaitive 
cxo se.:ap 
False Positive 
False Positive 
F&J.so Posi ti. ve 
UXO Scrap 
Fa.l.se Positive 
UXO Scrap 
False Positive 
False Positive 
UXO Scrap 
False Poaitive 
Falee Positive 
UXO Scrap 
uxo Scrap 
J'also Positive 
Fa1so Positive 
UXO Scrap 
False Poaitive 
Fa.lso Pos2.ti•e 
False Positive 
uxo Scrap 
False POSl.ti.,.. 
False Positi.VQ 
UlD) Scrap 
om se.:ap 
Fa.lso Positive 
False Poa2.tive 
axo 
Falae Posi tivo 
F&.lae Positive 
False Poriti.ve 
uxo SCJ:ap 
UXO Scrap 
Falae Pos2.tive 
False Positive 
F&.lso Positive 
IJXO 



44 30 l'al.•• Poaitivo 
45 8 OXO Scrap 
4' 31 FUse Pos.iuve 
47 2! I1XO 
41 22 ra.l.. Posi.t.i'¥e ., 21 I1XO Scrap 
50 ' hlso Pou t..J..,.. 
51 15 Fuse Po:siti"" 
52 24 tDII) Scrap 
53 2C Fal.•e POS-:1. ti "Ve 
sc ' Pa.lao Positive 
ss 1 l'also Po:siuva 

" • uxo Scrap 
$1 12 l'alae Positi-
5I 25 l'&l:so Pontive 
$9 12 Ola) Scrap 
60 32 J'alao Positive 
u )1 l'alaa Positive 
62 31 UXO Sc:rap 
n 1C l'a.lse PoJiitive 
u 11 raJ.•• Po a i ti. TO 

55 u Falea Poail::ivo 

" 13 tJXO Serap 
61 11 Fal2a Po•itive 
61 12 Falao Poa:J.t~vo 

" 6 I1XO Scrap 
70 5 li'alaa Posi t.i va 
71 15 I' a lao Po•iti,.• 
72 32 i'alee Positive 
73 ll r.,.lao Posi.tivo 
74 1C Faloo Positive 
'75 11 UlCO Scrap ,, 28 raUe Po.!!.itive 
71 10 I1XO Scrap 
71 21 axo Saxap 
7t 27 ruae Poail::ive 
10 s Faloo Pos.i.t.i.'90 
11 1'1 I' aloe Po.a..1.. ti-...,. 
12 12 l'alae Poaitive 
ll I l'alM PosJ.tiT8 .. 10 l'al:so Positi..-e 
IS 22 oxo Scrap 

" 1 ra.t•• Pcsiti,.. 
11 22 l'alae Poaiti.Ye .. u Fa lao Po•tuva ., 32 l'a1so Positive 
tO 11 Falao Positi"e 
t1 12 uxo Scr .. p 
t2 10 False Po•iUve 

" 1 l'also Poaib.ve 
t4 ,0 I' &lao Po•~tiva 
n ll Fal- Poa.1Uva 

" ll I' alA Poa:1.tive 
9'1 n- Ola) 

u 5 ruse Positive 



• 

• 

• 

99 
100 

18 
11 

False Poa1.~"e 
Pal•• Poaic;i"e 



GRID RESULTS 

Site Name : Cal(o Del Agua 
Sector ID: l 
Grid Number: AQ-2 
Dato: 04 Jan 96 

Number of Anomalies: 23 
Lenqth of Grid: 40 Feet 
Width of Grid: 40 Feet 
Grid Area: 1,600 Square Feet 
CJ.earance Depth: 3. 00 Feet 

Number of Samples: 10 
Number of Sub-Suzface OXO I tams Found: 
Number of False Positive Itams Found: 
Number of UXO Scrap Items Found: 2 
Number of Suzface oxo Items Found: 0 
Sample Pl an Number: 76 

0 
8 

Expected Number of Sub- Surface UXO ItQllls: 0 
E.lq>ected Number of Non-uxo Item.s: 23 
. . 

Cost Error: 1.0000 
Risk Error: 0.0000 

dOTE: 

Risk Error is the probability of concluding that the grid is 
insUfficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



GRIDSTATS SAMPL:ING SEQUENCE 

• 
Site Name: Cayo Del 1>.9ua 
<;ector ID; 1 
Grid Number: AQ-2 
Date: 04 Jan 96 

S!J!!ple Number Sub-Grid Location 

1 32 
2 15 
3 14 
4 2 
s 28 
6 12 
7 19 
8 11 
9 20 
10 23 

• 

• 

Description of Item 

Faleo Positive 
False Positive 
False Positive 
Folse Positive 
False Poaitive 
'OXO Soup 
Faloe Positive 
False Positive 
'OXO Scrap 
Fol3e Po3it.ive 



.... ... ' 

Site Name: Northwest Peninsula 
'lector IO: 1 
~rid Number: NP- 1 
Date: 15 Jan 96 

Number of Anomalies: 307 
Length of Grid: SO Feet 
Width of Grid: SO Feet 
Grid Area: 2,500 Square Feet 
Clearance Depth: 3.00 Feet 

Number of Samples: 100 

GRID RESULTS 

Number of Sub-Surface UXO Items Found: 0 
Number of False Positive Items Found: 77 
Number of UXO Scrap Items Found: 23 
Number of Surface UXO Items Found: 1 
Sample Plan Number: 42 

Expected Number of Sub-Surface UXO Items: 0 
Expected Number of Non-UXO Itel!>s: 307 

Cost Error: 
Risk Error: 

NOTE: 

1.0000 
0 . 0917 

Risk Error is the p r obability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated . 



•

Site Na.Dle: Northwest 
~ector ID: 1 
Jrid Number: NP-1 
Date: 15 Jan 96 

GRIDSTATS SAMPLING SEQUENCE 

Peninsul a 

Sample Number Sub- Grid Location Description of I tem 

• 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

·- ,- 34 
~f,t}, 3.5 
T- ·· ·.- . 36 

' · • 
3"1: 
3&-
39 
-40 
.Q 

.,:·~ -42 
• :':7··43 

3 
13 
8 
22 
29 
27 
5 
20 
7 
22 
23 
25 
21 
14 
9 
24 
5 
9 
24 
15 
22 
8 
28 
32 
25 
8 
12 
11 
3 
23 
28 
27 
20 
10 
29 
ll 
30 
10 
22 
23 
4 
29 
-18-

UXO Scrap 
UXO Scrap 
UXO Scrap 
UXO Scrap 
UXO Scrap 
UXO Scrap 
uxo S=ap 
uxo Scrap 
UXO Scrap 
UXO Scrap 
UXO Scrap 
UXO s=ap 
UXO Scrap 
uxo Scrap 
uxo Scrap 
UXO Scrap 
UXO Scrap 
UXO Scrap 
UXO Scrap 
uxo S=ap 
False Positive 
False Positive 
False Posi tive 
False Positive 
False Positive 
False Posi tive 
False Positive 
False Positive 
False Positive 
False Positive 
False Positive 
False Positive 
False Positive 
False Positive 
False Positive 
False Positive 
False Positive 
False Positive 
False Positive 
False Positive 
uxo S=ap 
UXO Scrap 
UXO Scrap 



44 13 Falae Positive 
45 30 False Positive 
46 20 False Positive 
47 3 False Posit:ive 
48 3 False Posi.t.i.ve 
49 2 4 False Posit-ive ~ so 17 False Positive 
51 17 False Positive 
52 13 False Po9itive 
53 11 False Positive 
54 24 False P09itive 
55 8 Fal.se Positive 
56 6 False Positive 
57 21 Faue Positive 
58 3 False Positive 
59 25 FaJ.se Positive 
60 4 Fa.l.so Positive 
61 4 Fal.se Positive 
62 23 Fal.sa Positive 
63 5 Fa.l.ae Positive 
64 10 F-alse Positive 
65 27 False Positive 
66 3 Fa.lse Positive 
67 15 False Positive 
68 u F-alse Positive 
69 31 False Positive 
70 22 False Positive 
71 23 Faloo Poaitive 
72 30 F&l9e Positive 
? 3 10 False Positive 
74 15 Fal"e Positive 
75 26 False Positive 
?6 1 Fal9e Positive 
?7 7 F11.l"c Positive 
78 25 False Positive 
79 12 False Positive 
80 9 Falee Posit:ive 
81 27 False Pos itive 
82 21 False Positive 
83 14 False Positive 
u 9 Fal.sa Positive 
8S 31 False Positive 
86 6 Fuse Positive 
87 26 False Positive 
88 28 Fa.l.se Positive 
89 28 False Positive 
90 24 False Positive 
91 1 FaLae Positive 
92 29 False Positive 
93 2 False Poai.e.ive 
94 12 l'aJ.se Positive 
95 32 False Positive 
96 30 False Positive 
97 18 Fal9o Positive 
98 s- False Positive 



• 

• 

99 
100 

l9 
28 

False Poai~ti.ve 

False Positive 

• 
S1ta Name : NortbwG5t Peni nsula 
Sector ro: 1 
Grid Number: NP-2 
Date: 15 Jan 96 

Number of Anomalies : 605 
Length of Grid: 100 Feet 
Width of Grid: 100 Feet 
Grid Area: 10,000 Square Feet 
Clearance Depth: 3. 00 Feet 

~umber o£ Samples : 200 
NumbQ.r o£ Sub-Surface uxo Items Found: 0 
NWII])e.r o£ False Positive I tems Found: 175 
NWII])Q.r of UXO Scrap ItemD Found: 25 
NWII])Q.r o£ Surface OXO ItQID.S Found: 0 
Sample Plan Numb..: : 3 4 

EJrpeoted Number of Sub-Surface UXO Itema: 0 
:Bltpeoted Number of Non-uxo ItQJilS : 605 

Co:st Error: 
Risk Error : 

1.0000 
0.532!1 

'Rial< Error ia the probability o£ concluding that the grid is 
inau££1oiontl.y contaminated when it i.s sufficiently conta=inatcd. 

Coat Error is tho probability of concluding that the grid is sufficiently 
con tam; n•t.od when it ia blaufficiently contaminated . 

. -



GRIDSTATS SAMPLING SEQUENCE 

• 

Site Name: Northwest Peninsula 
Sector ID: 1 
Grid Number: NP-2 
Date: 15 Jan 96 

Samp1e Number Sub- Grid Location 

1 6 
2 11 
3 12 
4 25 
5 l4 
6 18 
7 32 
8 25 
9 20 
10 31 
11 23 
12 18 
13 29 
1 4 5 
15 30 
16 1 

• 17 12 
18 7 
19 8 
20 10 
21 16 
22 21 
23 3 
24 6 
25 8 
26 28 
27 6 
28 10 
29 25 
30 20 
31 10 
32 28 
33 18 
34 10 
35 25 
36 13 
37 29 
38 20 
39 7 
40 4 • 41 1 
42 3. 
43 31 

Des=iption of i:telll 

False Positive 
False Positive 
False Positive 
False Positive 
UXO Sorap 
Fa1se Positive 
Fa1se Positive 
Fa1se Positive 
False Positiva 
False Positive 
uxo Scrap 
Fa1se Positive 
False Positive 
False Positive 
False Positive 
UXO Scrap 
False Positive 
False Positive 
uxo s=ap 
False Positive 
Fa1se Positive 
Fa1se Positive 
False Positive 
False Positive 
UXO Scrap 
False Poei.tivo 
False Positive 
False Positive 
Fa1se Positive 
UXO Scrap 
False Positive 
False Positive 
Fa1se Posi.tive 
False Positive 
False Positive 
UXO Scrap 
False Positive 
Fa1se Positive 
Fa1se Positive 
Fa1se Positive 
False Positi'lle 
UXO S=ap 
False Positive 



44 12 Falao Positive 
45 s False Positive 
46 32 Fa lao Positive 
47 20 UXO Scrap 
48 ' False Positivo 
49 8 Falso Pos>.tive 
so 32 False Poaiti'C>e 
51 4 False Positive 
52 u Fa~•• Positive 
53 19 UXO Scrap 
54 t False Pos>.tive 
55 25 Fa1se PosJ. ti •o 
56 21 Fal.se PoaitiTe 
57 14 F'&lae PositiTO 
58 32 axo S=ap 
59 9 Fal.se Positive 
60 25 Fuse Positi"e 
61 8 False Poaiti""' 
62 1 False Positive 
63 14 Fal.oe Positive 
64 • f'uae Posit>.ve 
65 25 False Positive 
66 11 False Poaitivo 
67 18 False Positive 
68 25 UXO Scrap 
69 15 False Positive 
10 29 f'alae Posi t ive 
71 ' False Positive 
72 21 Fal.oo Positive 
73 24 Faloe Positive 
74 15 UXO Scrap 
75 21 Falae Pos i t ive 
76 26 Fa.l.se Positive 
71 20 False Posi t.i•e 
78 26 f'alae Poaitive 
79 2 False Positive 
80 29 False Positive 
81 20 Fuse Positive 
82 24 Fa1ae Positivco 
83 23 False PositiYe 
84 7 False Positive 
85 12 False Positi-
86 27 OXO Scrap 
87 4 False Po•iti,.. 
88 I Fa.lao Ponti•• 
89 4 False Positive 
90 10 Fa1ae Positive 
91 14 Fal.Jie Positive 
92 31 axo Scrap 
93 7 False Positive 
94 10 False Poaitive 
95 s Fa1ae Positive 
96 12 False Positi•e 
97 r•- Falao Poeiti•• 
98 29 Fuee Positive 



i9 20 om s~p 
100 6 Puao Poeitive 
101 12 r..u.a P~tive 
102 27 OXO Scrap • 103 32 ruao Poe.1 ti. vo 
104 1 Pel~tc Positive 
105 1 Falao Positive 
106 23 Paleo Poait.ive 
107 lB OX.O Scrap 
108 12 False Positive 
109 9 J'alae llositive 
110 11 Faleo Poaitivo 
111 9 ralae lloaitive 
112 23 I'Alae PoaitJ:va 
113 4 Paleo Poeiti"t"e 
114 3 Fa he Positive 
115 32 ruao i'oa1ti...., 
116 10 ru,ao Podtive 
117 2i oxo Scrap 
111 • J'.U.o PoaJ.ti"" 
119 17 Palao Poaiti-
120 10 Puae PoaitiYe 
121 19 Palao PoeitiVB 
122 17 J'alae Positive 
123 16 ralae Poai.ti•• 
124 30 l'aloo PoeitiV'e 
125 17 Falao Positive 
126 4 Falso Positive • 127 6 l!'alao lloaitive 
128 • .... ~ .. Poaiti"e 
129 30 J'aleo Positive 
130 3 Faloo Poeitivo 
131 28 Falao i'ositivo 
132 26 J'alao Poaitivo 
133 19 Fa1ao Poa.it:i?a 
134 6 Fa lao Po.aitive 
135 27 Falae Poaitive 
136 4 l'alAoo Pos.l.tivo 
137 16 OXO Scrap 
131 24 F•lae Po.si~Te 
139 • F&1ao Poa:iti.Ye 
140 21 Paleo Poe.iti.'70 
141 1 Fuao Positi,. 
142 3 raJ. eo P08.itive 
143 4 Faloo Positive 
144 3 I' else Positiv·o 
145 1.3 Fa lao l'oaitive 
146 22 Pallo Poaitivo 
147 22 ra_lao Positive 
UB 29 !'alae Positive 
1411 8 ralae Poa.itive 

• uo 21 FU•e Poa.i t.i ..o 
151 9 axo Scrap 
152 9- Palae Positive 
153 7 J'uae Positive 



. . 154 31 False Positive 
155 28 False Poaitive 
156 2 Fa.lse Positive 
157 23 Falao Positive 
158 6 False Positive 
15!1 20 OXO Scrap 
160 20 FaJ.se Positive 
161 20 False Positive 
152 1 7 False Positive 
163 5 F41Se Pos:o.tive 
164 5 False Positive 
165 22 Fdse Positive 
166 7 False Posit.ivo 
167 10 uxo Scra p 
168 1 0 False Positive 
16!1 2 I' also Positive 
1 70 14 FaJ.se Positi.vo 
171 2 4 False PoeiUve 
172 22 raJ.se Positive 
173 26 l'alae Positivo 
174 11 False Positive 
175 21 False Positive 
176 16 UXO Scrap 
177 17 J'als11 Positi.vo 
178 31 False Positive 
17!1 15 False Positive 
1 80 2 4 FA leO Positive 
181 22 UXO Scrap 
182 26 False Pos:o.tivo 
1 83 1 7 l!'aloo Positive 
184 28 Falae Positive 
185 10 False Positive 
186 8 l'aleo Positive 
187 26 FAlso Positivo 
188 13 False Positive 
18!1 4 False Positive 
190 4 FaJ.so PoaitiTO 
1!11 30 FaJ.se Positive 
1!12 15 False Pos:o.tive 
193 12 False Poaitive 
194 21 False Positi,. 
195 5 False Poaitivo 
196 32 l'alae Positive 
1!17 14 False Positive 
198 16 False Poe:o.tiva 
1!19 23 I' a lao Positive 
200 7 I' alee Po,.itive 



GRID RESULTS 

•
Si.te Namo : Northwest P<tni.nsu.la 
Sector ID: l 
Grid Number: NP-3 
Date : 16 Jan 96 

Numl::lo.r of Anomalies: 143 
Lenqth oE Grid: SO Feet 
Width oE Gri.d: SO Feet 
Grid Aroa : 2,500 Square Foot 
C~ea.ranco Dopth: 3. 00 Feat 

NUIII):)er of SIUIIP~ea: 62 
Nu:mbar of Sub-Surface tJXO Items Found: 
Nu:mber oE False Positive Items Found: 
Nu:mber oE O'XO Scrap Items Found: 27 
Nu:mbe;r of Surtace O'XO Items Found: 0 
Sample Plan NUIIU>er : 22 

2 
33 

Expect ed Nu:mbar of Sub-Sur1'ace OXO Items : 5 
E>opectad NomMr of Non-OXO :rt""'s : 138 

Cost Error : 1 .0000 
Risk Error: 0 . 6783 

Risk E;rro;r is the probability of concluding that the grid is 
i .nsufficiantly contaminatad when it ia aufEiciently contaminated. 

Cost Erro;r i :J the p;robability of eonclud.i.nq that the qri.d is suffioJ.antly 
cont&a>inated when it is insufficiently conta.DU.~tad . 

• 



GRIDSTATS SAMPLING SEQUENCE 

Site Name: Northwest Peninsula 
Sector ID: 1 
Grid Number: NP-3 
Date: 16 Jan 96 

Sample Number Sub-Grid Location 

1 29 
2 3 
3 3 
4 24 
5 4 
6 4 
7 27 
8 16 
9 27 
10 27 
11 31 
12 19 
13 30 
14 20 
15 32 
16 32 
17 24 
18 15 
19 28 
20 13 
21 18 
22 25 
23 17 
2 4 10 
25 15 
26 21 
27 18 
29 24 
29 1 
30 12 
31 5 
32 13 
33 13 
34 11 
35 17 
36 5 
37 5 
38 27 
39 26 
40 27 
41 21 
42 1'1"""" 
43 14 

Description o£ Item 

uxo Scrap 
uxo Scrap 
oxo Scrap 
Falsa Positive 
False Positive 
uxo Scrap 
UXO Sc.rap 
OXO Sc.rap 
Fa1se Positive 
UXO Scrap 
Fal.se Positive 
False Positive 
uxo Scrap 
UXO Scrap 
UXO Scrap 
False Positive 
False Positive 
UXO Scrap 
False Positive 
False Positive 
UXO Scrap 
False Positive 
False Positive 
False Positive 
uxo 
False Positive 
False Positive 
UXO Scrap 
False Positive 
False Positive 
uxo Sc.rap 
uxo Sc.rap 
uxo Scrap 
uxo Scrap 
False Positive 
UXO Scrap 
False Positive 
False Positive 
Fa1sa Positive 
False Positive 
UXO Scrap 
UXO Scrap 
False Positive 



44 6 uxo 
45 15 uxo Scrap 
4 6 24 Fal•• Poaitive 
4'7 24 UXO Scrap • 48 4 UXO Scrap 
49 29 Fahe Po4itive 
so 22 F&l2e Poaitivo 
51 8 False Positive 
52 23 UXO Scrap 
53 9 UXO Scrap 
54 3 False Podtive 
55 4 UXO Scrap 
56 1 False Po4itive 
57 21 False Poaitivo 
58 6 UXO Scrap 
59 1 Faloe Pooitivo 
60 16 Faloe Poaitive 
61 30 I' &leo PoaitiTo 
62 4 Fa lao Pooitivo 

• 

• 



GRID RESOLTS 

Site Name: Northwest Peninsula 
sector ID: A 
Grid NUQber: NP-4 
Date: 16Jan 96 

NUm.ber of Allo:aalies: 109 
Length ot Grid: so Feet 
Width ot Grid : so Peet 
Grid Areal 2,soo square Feet 
Clearance Depth: 3.00 Feet 

NWII.ber ot Samples: 47 
NWII.ber ot Sub-Surface UXO Items Found: 
NWII.ber ot Palse Positive Items Found: 
NWII.ber ot oxo scrap Items Pound: 10 
!!Wilber ot Surface 0%0 Items Found: 2 
Sample PlAn NWIIJ)er: 86 

1 
36 

EIC'pected NWII.ber of sub- Surface oxo It ellis: 2 
Erpectod Numbor of Non-UIO Items: 1 07 

cost Error: 1.oooo 
Risk Error: o.S354 

NOTE: 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated vhon it is sufficiently contaminated. 

cost Error is the probability of oonoludinq that the grid is sufficiently 
contuinated vhsll it is insufficiently oontlllllinated. 



<IRID8TJ\T8 SAMPLING SEQO&NCE 

. Site Namea Nortbvaat Panioaula 
Sector ID: "' Grid ltuabart lf'P-4 
Date: UJ&n U 

9a;;pl o 'Jtthtr l ub-crl4 Lpsatiop popcri pti on of Ite~ 

1 11 Fa~se Positive 
2 u Fa~aa Posiuva 
3 20 False Posit.ive 

' 27 m:o scrap 
s u Palee Posit.ive 

' 20 Palsa Positive 
7 u 010 Sc:rep • u Puae Posit.ive , J False Positive 
10 11 Pa~se Positive 
1.1 10 010 Scrap 
12 u False Positive 
13 32 False Positive 
14 2S Palae Positi'lre 
15 u FalSe Positive 
16 l.t False Positive 
17 G False Positive 
18 17 J'alee Positive • 1t 24 oxo scrap 
20 14 FalSe Positive 
21 30 False Positive 
22 14 J'alae Positive 
2S 28 J'alae Positive 
24 ' oxo scrap 
25 12 False Positive 
21 17 Palae Positive 
27 23 False Positive 
28 8 0:10 Scrap 
2t u PalSa Positive 
30 21 False Positive 
31 I 0%0 
32 u Fuse Positive 
33 11 ruse Positive 
34 7 Pa~sa Positive 
35 20 010 scrap 
36 11 Pal.,.. Positive 
37 3 010 Sc:rap 
38 ' uxo scrap , , l'alae Positive 
40 :n Palsa Positive 
41 8 010 Scrap 
42 27 ralae Positive 
4l u False Positive 
H )1 Pa~se Positive 

• 45 s J'alaa Positive .. l Palse Posit ive 
47 . 21.. False Positive 



GRID RESULTS 

Site Name: Northwest Peninsula 
Sector ID: l 
Grid Number: NP- 5 
Date: 17 Jan 96 

Number of Anomalies: 209 
Length of Grid: 100 Feet 
Width of Grid: 100 Feet 
Grid Axea: 10,000 Square Feet 
Clearance Depth: 3.00 Feet 

Number o£ Samples: 80 
Number of Sub-Surface UXO Items Found: 
Number of False Positive Items Found: 
Number of UXO Scrap Items Found: 44 
Number of Surface UXO Items Found: 0 
Sample Plan Number: 38 

0 
36 

E>:pected Number of Sub-Surface UXO Items: 0 
Expected Number of Non-UXO Items: 209 

Cost Error: 1.0000 
Risk Error: 0 . 0000 

-~OTE: 

Risk Error is the probability of concluding that the grid is 
insufficiently cont~nated when it is sufficiently cont~nated. 

Cost Error is the probability of concluding that the grid is sufficiently 
cont~nated when it is insufficiently contaminated . 



GRIDSTATS SAMPLING SEQUENCE 

.Site Name: Northwest Peninsul.a 
Sector ID: l 
Grid Nu=ber: NP-5 
Date: 17 Jan 96 

Saurele N\llllber Sub-Grid Location 

l 19 
2 30 
3 13 
4 11 
s 14 
6 30 
7 22 
B 30 
9 4 
10 21 
ll 28 
12 6 
13 18 
1 4 28 
15 29 

• 1.6 11 
17 11 
18 27 
19 27 
20 7 
21 26 
22 12 
23 17 
2 4 32 
25 23 
26 25 
27 23 
28 28 
29 6 
30 10 
31 3 
32 1 8 
33 24 
3 4 14 
35 15 
36 13 
37 15 
38 3 
39 4 

• 40 26 
41 23 
42 7-
43 15 

Description of Item 

uxo Scrap 
uxo scrap 
uxo Scrap 
False Positive 
UXO Scrap 
False. Po~itiva 
Falsa Positiva 
False Positive 
UXO Scrap 
False Poaitiva 
UXO Scrap 
False Positive 
UXO Scrap 
UXO Scrap 
False Positive 
l"al"e Positive 
UXO Scrap 
UXO Scrap 
False Positive 
uxo Scrap 
UXO Scrap 
uxo Scrap 
False Positive 
uxo Scrap 
uxo Scrap 
uxo Scrap 
False Positive 
False Positive 
UXO Scrap 
False Positiva 
UXO Scrap 
UXO Scrap 
UXO Scrap 
False Positive 
UXO Scrap 
False Positive 
False Positive 
False Positive 
uxo Scrap 
UXO Scrap 
OXO Scrap 
uxo Scrap 
uxo Scrap 



44 28 UXO Scrap 
45 26 UXO Scrap 
46 29 Fal:ua Positive 
47 1 False Po.,itive 
48 23 I1XO Scrap 
49 2 UXO Scrap 
50 13 I1XO Scrap 
51 20 False Positive 
52 26 Faloe Poo:a.ti•o 
ss 8 False Positive 
5 4 22 uxo Scrap 
55 20 Fa lse Positive 
56 18 oxo Scrap 
57 1!1 False Positive 
58 25 OXO Scrap 
59 7 False Positive 
60 s False Positive 
61 16 Falae Pos itive 
62 s Fa l ao Positi.,. 
63 17 False Pos>.ti.vo 
u 18 uxo Scrap 
65 31 UXO Scrap 
66 3 Falao Positi•o 
67 15 UXO Scrap 
68 20 uxo Scrap 
69 26 uxo Scrap 
70 10 uxo Scrap 
71 27 Faloe Positi ve 
12 1 uxo Scrap 
73 6 Falae Positive 
74 21 UXO Scrap 
75 11 UXO Scrap 
76 29 Fa l se Positive 
77 27 UXO Scrap 
78 7 False Positive 
79 22 False Positive 
80 1 Faloo Positive 

. -



GRID RESULTS 

~ Site Name : Northwest Peninsula 
Sector IP: 1 

~ 

Grid Number: NP-6 
Pate: 17 Jan 96 -IS'~,../ q ~ 

Number of A!lomalias: 265 
Length of Grid: so Feat 
Width of Grid: SO Feet 
Grid Area: 2,500 Square Feat 
Clearance Depth: 3 . 00 Feet 

Number of Samples: 90 
Number of Sub-Surface UXO Items Found: 
Number of False Positive Items Found: 
Number of UXO s=ap Items Found: 32 
Numbor of Surface UXO Items Found: 0 
Sample Plan Number: 57 

0 
58 

Expected Number of Sub-Surface UXO It~; 0 
Expected Number of Non-UXO Items: 265 

Cost Error: 
Risk Error: 

t!OTE: 

1.0000 
0.0000 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that tha grid is sufficiently 
contaminated when it is insufficiently contaminated. 

~ 



GRIOS'l'ATS $.1\MPLING SEQUENCE 

Site N~e: Northwest Peninsula 
~octor IO : l 
Grid Number: NP-6 
Data : 1 7 Jan 96 

Sample Number Sub-Grid Location 

1 25 
2 30 
3 20 
4 8 - 5 1 
6 30 
1 22 
8 28 
9 17 
10 18 
11 29 
12 30 
13 12 
l4 20 
15 21 
16 23 
17 29 
18 18 
19 27 
20 14 
21 25 
22 24 
23 14 
24 14 
25 10 
26 29 
27 23 
28 2"1 
29 6 
30 29 
31 3 
32 32 
33 21 
34 20 
35 2 
36 18 
3"1 2"1 
39 23 
39 ll 
40 10 
41 30 
42 ~5-
43 21 

Desc r i ption of Item 

uxo so.rap 
uxo Scrap 
uxo Scrap 
uxo Scrap 
uxo Scrap 
False Positive 
UXO Scrap 
UXO Sor•p 
Faloe Positive 
False Pooitive 
UXO Scrap 
UXO Scrap 
UXO ScrliP 
False Positive 
False Positive 
False Positive 
False Positive 
U:XO ScrllP 
False Positive 
UXO Scrap 
False Positive 
False Positive 
U:XO Scrap 
False Positive 
uxo so.rap 
UXO Scrap 
False Positive 
Flllse Positive 
False Positive 
uxo Scrap 
False Positive 
False Positive 
False Positive 
False Po!litive 
UXO Scrap 
False Positive 
UXO Scrap 
UX.O Scrap 
False Po!litive 
False Positive 
False Positive 
False Positive 
U:XO So.rap 



44 13 False Positive 
45 8 False Positive 
46 27 False Positive 

• 47 4 Fal.ae Po!li. ti ve 
48 4 I1XO Scrap 
49 6 FalS4 Poaitivo 
50 16 ralso Positive 
51 15 False Pod.tive 
52 23 Fal.so PositiTe 
53 18 Paleo Poaiti.ve 
5 4 5 t1XO Sc:rap 
55 27 OXO Scrap 
56 12 False Poaiti.ve 
!17 7 l'al.se Poait.ive 
58 13 t1XO Scrap 
5~ 12 Fal.so Positi..,. 
60 24 Fal.ae Poaitive 
61 3 l'a1ae Poai.ti.Ye 
62 16 Pal.ae Poaiti.,.. 
63 12 Pal.ae Poaiti.vo 
64 14 tJXO Scrap 
u g Palao Poaiti.ve 
156 18 Fal. ae Poai ti vo 
67 4 t1XO Scrap 
68 1!1 False Poaitive 
651 32 t1XO Scrap 
70 1!1 Falae PoaitiTe 

• 71 2 l'alse Positive 
72 5 False Poaitive 
73 29 Falae Poaitive 
74 3 U'XO Scrap 
75 24 False Poaitive 
76 a t1XO Sc:rap 
77 12 Fa1ae Pos itive 
78 10 False Poaitive 
71 25 Fa1•• Po.uu .. 
80 12 l'alaa PoaJ.tive 
81 14 l'aho PoaitiTO 
82 16 ralae Poaiti.ve 
83 22 Fal.ae Poai.tive 
84 3 t1XO Scrap 
85 13 False Positive 
86 21 Falao Poaitive 
87 5 t1XO Scrap 
88 22 UXO Scrap 
89 32 False Pos itive 
90 19 Falae Positive 

• 



GR:lO RES11LTS 

Site Name : Northwest Pennaula 
~ector ID: NP-l 
Grid Number: NP-7 
Dato : 06 Fab 96 

NumbGr o£ Anomalio:l : 92 
Length o£ Grid: 50 Feet 
Wioth of Grid: 50 Feet 
Gr id Area: 2 ,500 Squ&re Feet 
Clc&rance Depth: 3. 00 Feet 

Number o f Samples: 30 
Numbor of Sub-Surface UXO Itelll!J Found : 
Number of False Positive Itams Found: 
Number of UXO Scrap Items Found: 16 
Number of Surface UXO Items Found: 0 
Sample Plan Number : 21 

0 
14 

Expected Number of Sub-Surface OXO Items : 0 
Expect~ N\ullber of Non-OXO Items: 92 

Coat Error: 
Ri.sk Error: 

.IO'l'E : 

1.0000 
0.0000 

Ri.ek Error is the probability of concluding that the grid is 
insufficiently contAminated when it is sufficiently cont~n~ted. 

Cost Error i s the probability of concludinQ that the grid is sufficiently 
contaminated when it is insufficientl y cont..,.inated . 



•

Si te N..,..: Northwoat 
sector IO: NP-1 
~ri4 Number: NP-7 
Oato: 06 ~eb 96 

S !t:!DplO N Ulll.ber SUb- Grid Location 

1 11 
2 1'7 
3 12 
4 30 
s 28 
6 25 
7 10 
8 29 
9 4 
10 s 
11 2 
12 21 
13 12 
14 9 
15 19 
16 14 

• 17 17 
18 7 
19 8 
20 16 
21 7 
22 10 
23 26 
2. 25 
25 21 
26 6 
27 30 
28 26 
29 31 
30 12 

• 

Descri ption o£ It-

UXO Scrap 
J'aJ.ao Positive 
OXO Scrap 
t1XO Scrap 
tJXO Scrap 
uxo Scrap 
uxo Scrap 
uxo Scrap 
ralae Positivo 
False Po.siti"e 
False posj, ti ve 
OXO Senp 
l'alao Positive 
uxo Scrap 
uxo Scrap 
UXO Scrap 
UXO Scrap 
Falae Positive 
t1XO Scnp 
Falao Po•itive 
Faleo Positive 
t1XO Sc::rap 
Fal:se Po:u.tive 
Fahe Positive 
Palao Posi tive 
Fa lao Positive 
!i'AhO Positive 
False Po:sitivo 
UXO Scrap 
UXO Scrap 



Sit. Naco : Nort.hw ... t Penin4\ll.a 
1ec tor ID: 1 
Grid Numbez : NP-8 
Date : 06 Feb 96 

Nu=bor o~ Anomalies : 74 
Length of Grid: 50 Feet 
Width of Grid: 50 Feet: 
Grid Area : 2,500 squazo Feet 
Clearance Depth: 3 . 00 Feet 

NUmber of Samples: 25 

GRID RESULTS 

NUIIIbez of Sub-Suri'aco OXO Items Found: 0 
NUIIIbor o~ False Poaitivo Items Found: 12 
Nu=bor o~ OXO Sczap It-o Found: 13 
NUIIIbor o~ Suri'ace OXO Ite.au~ E'outld: 0 
Sample Plan N~: 57 

~cteci NUI!Iboz o~ Sub-Surface OXO Item!~ : 0 
!.pected Numbe% of Non-UXO Items : 74 

Coat Error : 1 . 0000 
Riak Error : 0.0000 

Riek Error is tho probability of concluding that the qrid ia 
insuffi ciently contaminated when it ia sufficiently eont~nateci. 

Cost Error ia the probabUity o~ eoncl.u<iino that the qrid is auf~iciently 
conta=inateci when it is i nauttieiont.ly co nt•mi nated. 



GRrDSTATS SAMPLING SEQUENCE 

•
S i te N&Ule: Nortbweat Peninsula 
~ector IO: 1 
.>rid Number: NP-9 
Date: 06 Feb 96 

Sample Number Sub-Grid Location 

1 25 
. 2 30 

3 20 
4 8 
5 ., 
6 30 ., 22 
8 28 
9 11 
10 18 
11 29 
12 30 
13 12 
1 4 20 
15 21 
16 23 

• 17 29 
18 18 
19 2? 
20 14 
21 25 
22 2 4 
23 14 
24 14 
25 10 

• 

Oas=iption of Item 

oxo Scrap 
False Positive 
Faha Positive 
False Positive 
False Posit ive 
oxo Scrap 
UXO Scrap 
OXO Sorap 
Fals e Posit i ve 
OXO Scrap 
Fa1oe Positive 
ll'XO Scrap 
uxo Scrap 
False Positive 
t1XO Scrap 
UXO Scrap 
False Positive 
False Positive 
Fa1ao Positive 
t1XO Scrap 
OXO Scrap 
False Positive 
OXO Scrap 
UXO Scrap 
False Positive 



GRID RESULTS 

Site Nama: Northwest Peninsula 
Sector ID: 1 
Grid Number: NP- 9 
Data: ~7 Jan 96 

NUJ!lber of Anomalie3: 202 
Length of Grid: 100 Feet 
Width of Grid: 50 Feet 
Grid Area: 5,000 Square Feet 
Clearance Depth: 3.00 Feet 

NUJ!lber of Samples: 65 
NUJ!Iber of Sub-Surface oxo Items Found: 
NUJ!Ibe>: of False Positive Items Found: 
NUIDber of OXO Scrap Items Found: 44 
Number of Surface oxo ItQJDS Found: 0 
Sample Plan Number: 88 

0 
21 

Expected NUJ!lber of Sub-SUJ:face oxo Items: 0 
E.ll;peoted. Numl)er of Non-OXO Items: 202 

Cost Error: 
Risk Error: 

NOTE: 

1 . 0000 
0.0000 

Risk Error is tho probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated . 



GRIDSTATS SAMPLING SEQUENCE 

• 
Site Nuao : Nord\-at Poruna\lla 
Sector m : 1 
Grid N•~: NP• 9 
Date: 17 Jan 96 

Sa::p1e N''P">*r &ul>-G£14 Location 

1 • 
2 2 
3 17 

• • 
5 9 
6 29 
7 13 
8 10 
I) 27 
10 25 
11 19 
12 I) 

13 10 
14 2'7 
15 5 
16 19 • 17 14 
18 30 
19 21 
20 27 
21 1'7 
22 21 
23 30 
24 2 
25 17 
26 4 
27 12 
21 23 
29 26 
30 u 
31 25 
32 26 
33 12 
34 20 
35 21 
36 2 
37 11 
38 31 
39 28 

• 40 30 
41 14 
42 17_ 
43 8 

o.a=iption o£ l:tAD 

UXO Scrap 
Fuao Positi•o 
mtO Scrap 
OXO Scrap 
mtO Scrap 
UXO Scrap 
oxo Scrap 
mtO Scrap 
oxo Scrap 
mtO Scrap 
U'XO Scrap 
uxo Scrap 
!'also Positive 
UXO Scrap 
UXO Scrap 
Fa1oe Positive 
UXO Scrap 
Falea Positive 
uxo Scrap 
UXO Scrap 
UXO Scrap 
oxo Scrap 
oxo Scrap 
OXO Scrap 
OXO Scrap 
OXO Scrap 
UXO Scrap 
Fa1eo PoeitiYo 
OXO Scrap 
oxo Scrap 
OXO Scrap 
OXO Scroap 
OXO Scrap 
oxo Scrap 
Falao Poaiti-
OXO Scrap 
OXO Scrap 
Fal:so Po:s i tivo 
UXO Scrap 
OXO Scrap 
tJXO Scrap 
UXO S=ap 
Fa1•o Po•itivo 



44 21 l'll1so Positi.ve 
45 6 F~lae Positive 
46 30 UXO Scr•p 
47 17 UXO Scrap 

•• 2 UXO Sc:r•p 
49 10 l'alae Positive 
50 u UXO Scrap 
51 26 P•l•e Poaitl.ve 
52 7 F&l.ae Positive 
53 26 P•1•• Poaieivo 
54 6 l'o1aQ Pooitivo 
55 23 Falae Positive 
56 13 Faloo Positive 
57 10 1'~1•• Positive 
58 7 UXO Scrap 
59 8 uxo Scr•p 
60 27 !'alae Positive 
61 18 F•lae Positive 
&2 7 r&l.ae Poaiti,.. 
63 13 UXO Scrap 
64 28 UXO Scrap 
65 3 oxo Scrap 



GRXD RESULTS 

•~it4 Name: Northwest Peninsula 
ector m: 2 

~rid Number: NP-10 
Date: 06 Feb 96 

Number of Anomalies: 165 
Length of Grid: 100 Feet 
WJ.dth of Grid: 100 Feet 
Grid Area: 10, 000 Square F-t 
Clearance Depth: 3 . 00 Feet 

Nl'"""kar of Sample s: 54 t ' Sl<:iP.S 
Numbor of Sub-Sw:face UXO Itams li'OW'Id: 
Number of Fa lse Positive Itams Pound: 
Number of OXO Scrap Item4 FoW'Id: 37 
NumbGJ; of Sw:face UXO t tams Found: 0 
Sample Pl an Number : 17 

0 
17 

~ectad Number of Sub-Su:d:ace OXO It-•: 0 
Expected N\lZObel: of Non-OXO Items: 165 

Cost Error: 1.0000 
Risk Error: 0.0886 

Risk Error is the probability of concluding that the grid is 
ina~:ficiently con~nated when it is sufficiently contaminated. 

Coat Error is the probabilit;y of concluding that the qri<l is sufficiently 
c:ontam.inated when it is insufficiently contaminated . 

• 



GRIDSTATS SAMPLING SEQUENCE 

Site N~: No~thw•st Panin•ula 
'actor ID : 2 
vrid N~. NP-10 
Data: 06 F.b 96 

Sot::pl.e Nu:.ber Sub-Grid Location 

1 2 
2 2 
3 2 
4 10 
5 7 
6 fi 
7 20 
8 26 
9 u 
10 22 
11 • 12 32 
13 14 
14 19 
15 7 
16 8 
17 g 
18 14 
19 7 
20 27 
21 10 
22 31 
23 7 
24 9 
25 25 
26 1 
27 u 
28 14 
29 23 
30 12 
31 5 
32 23 
33 24 
34 21 
35 9 
36 9 
37 22 
31 9 
39 32 
40 12 
41 3 
42 12 
43 2? 

O..cr>.pb.on of Ita= 

UXD Scrap 
UXD Scrap 
tJXO Scrap 
UXO scrap 
Fal.•e Positivo 
Fal.se Positive 
tJXO Scrap 
tJXO Scrap 
OXO Scrap 
mco Scrap 
OlCO Scral> 
False Positive 
OXO Scrap 
False Positive 
uxo scrap 
uxo scrap 
Fal•a Positi"a 
uxo Sc.~;ap 

UXO Scrap 
UXO Scrap 
False Positive 
UXO Scrap 
UXO Scrap 
uxo Scrap 
UXO Scrap 
UXO Scrap 
UXO Scrap 
mco Scrap 
CIXO Scrap 
tJXD Scrap 
axo Scrap 
tJXD Scrap 
tJXO S=ap 
rala• Positive 
Falae Positive 
tJXO Sc:r&p 
CXO Se--ap 
tJXO Scr&p 
CXO Scrap 
axo Scrap 
UXO Scrap 
tJXO Scrap 
Folae Positive 



44 27 UXO Scrap 
45 2 False Positive 
46 9 False Poaitive 
47 7 False Positive 

• -4 8 28 False Posl. t ivo 
49 22 1JXO Sorap 
so 3 oxo Scrap 
Sl 2 False Positive 
52 4 False Pos i tive 
53 l4 Fa.l:so Positive 
54 21 Fa.l.so Positive 

• 

• 



Site Name: 
Sector IO: 

Northwest Penin3ula 
2 

irid Number: NP-11 
Date: 07 Fob 96 

Numbor o~ Anomalies: 54 
Length of Grid: 50 Feet 
Width o£ Grid: 50 Fget 
Grid Area: 2,500 Square Feet 
Clea.ranca Depth: 3 . 00 F"et 

Numb"r of Samples: 17 

GRID RESULTS 

Number of Sub-S=faco UXO Itezos Found: 0 
~umb&r o£ F3lse Poa~tive Items Found: 16 
Number of UXO Scrap Items Found: 1 
Numbe.r of Surface UJCO Items Found: 1 
Sampl.e Plan Number: 66 

Erpacted Number of Sub-Surface UXO ItQmS: 0 
ErpBcted Number of Non-UXO Itruu: 54 

Cost Error: 
1\.isk Error: 

JTE: 

1 .0000 
0.0900 

1\.isk Error ia the pro~ability of concluding that the grid is 
insufficiently contaminated when it is sufficiently cont~natod. 

C.ost Error i.!9 the probability O·f concluding that tho 9rid ia auf'~iciently 
contaminated when it is insufficiently contamin.atec:l. 



• 

Site N~~o~~~e: Northwe• t 
Sector ID: 2 
~id Number : NP-11 

Data: 06 Feb 96 

GRIDSTATS SAMPLING SEQUENCE 

Pe.ninsu~a 

Sample Number Sub~Grid Location Description or Item 

1 29 Fa~:se l?oaitive 
2 25 False Po:siti-.e 
3 20 False Poaitive 
4 9 False Positive 
s 31 False Pos itive 
6 8 False Positive 
7 13 Falee Positive 
8 27 Fa~se Positive 
9 30 False Positive 
10 4 False Poaitive 
11 3 Faue Positive 
12 22 Fal:se Positive 
13 5 False Positive 
1 4 17 UXO Scrap 

15 7 False Pooiti.,.e 
16 28 Fal.so Poaitiva 

• 17 1 False Poei t:iva 

• 



Sito Name: Northwest Poninsula 
Sector ID: 2 
Grid Number: NP-12 
Date: 06 F<>b 96 

Number o£ Anomalies: 146 
Length of Grid: 100 Feet 
Width of Grid: 100 Feet 
Gr id Area: 10,000 Square Feet 
Clearance Depth: 3.00 F-t 

Number of Samples: 29 

GRID RESULTS 

Number of Sub-SUr.face OXO Items Found : S 
Number of False Positive Items Found: 13 
Number of UXO Scrap I tems Found: 11 
Number of Surface OXO Items Found: l 
Sample Plan Number: 7 

E:o;pootod Number of Sub-Surface uxo rtezu : 25 
EJ<pectod NU!IIber of Non-OXO Itcm.9: 121 

Cost Error: 0.1808 
Risk Error: 0.0000 

~OTE: 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Coat Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



·' 

•

Site N&IOO: Northwaat 
Sector :m: 2 
Gdd llwober: NP-12 
Dato: 06 E"eb 9& 

GRIDSTATS SAMPLING SEQUENCE 

Samp1G Numbar Sub-Gzid Location Das=iption of It.,.. 

1 
2 
3 
4 
s 
6 
7 
8 
g 

10 
11 
12 
13 
u 
15 
16 

• 17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
211 

• 

27 
28 
5 
32 
18 
18 
13 
26 
12 
9 
19 
22 
32 
1.3 
6 
3 
1 
15 
1 
21 
30 
3 
25 
17 
25 
12 
14 
16 
1.2 

oxo Scrap 
OXO Scrap 
UXO Sorap 
oxo Scrap 
Falao Positivo 
oxo scrap 
Falaa Poaitbre 
Falae Po•itive 
uxo 
Falao Poeitivo 
Faleo Positive 
oxo 
oxo Scrap 
oxo s~ap 
1lXO Scrap 
Falao Poaitiva 
Faleo Pooitivo 
Falso Pooitivo 
Pale• Pooiti.,.., 
1lXO Sonp 
Falaa Poaitiva 
1lXO 
Falae Poai ti vo 
Fa lao Pod tivo 
Falae Poaitive 
1lXO Scrap 
oxo scrap 
llXO 
llXO 



GI\ID RESULTS 

Sito Name: Northwest Peninsula 
Sector iD: 2 
Grid Number: NP-13 
Dato: 06 Feb 96 

Number ot: Anomalies: 53 
Length ot: Grid: SO Feet 
Width of: Grid: 100 Feet 
Grid Area: 5,000 Square Feet 
Clearance Depth: 3.00 Feet 

Number of Samples: 20 
Numl>er of Sub- Suzface OXO Items Found: 
Numbar of False Positive Items Found: 
NU!nboz: of UXO Scrap Item" Found: 0 
Number of Surface UXO lt-3 Found: 0 
SaJIIPlO Plan Numl>ar: 6 

0 
20 

Expeotad Number of Sub- Surface UXO Items: 0 
Expected. Numb<u: of Non-UXO ItG:~>&: 53 

Cost Error: 
Risk Error : 

.JOTE: 

l..OOOO 
0.0000 

Risk Error is the probability of concluding that the grid. is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is tho probability of concluding that the grid is sufficiently 
contaminated. when it is insufficiently contaminated. . 



• GRIDSTATS SAMPLING SEQUENCE 

. Site Namo: Northwest Peninsula 
Sector ID : 2 
Grid Number: NP-13 
Data: 06 l!'ab 96 

Sample Numbor Sub-Grid Location Description o~ Ito= 

1 10 False Positive 
2 14 False Poeitive 
3 1 F&lae Positive 

• 1 False Positi•e 
5 32 F&lsa Positive 
6 30 !false Positi•e 
7 25 False Positi•ca 
8 4 False Poaiti'7a 
g 12 False Pooitive 
10 28 !'alae Poai ti•e 
11 32 F&lse Posi ti•e 
12 20 Falae Positive 
13 18 False Positive 
14 21 False Posi tive 
15 24 False Positi•e 
16 14 False Poaiti•e 

• 17 32 False Posi tive 
18 6 False Positive 
19 32 False Positi'7e 
20 24 Fa1se Poaiti•e 

• 



Site Name: Northwest Po.ninsula 
Sector ID: 2 
Grid Number: NP- 1 4 
Date: 06 Feb 96 

Number of Anomalies: 89 
Length of Grid: SO Foot 
Width of Grid: 100 Feet 
Grid Area: 5,000 Square Feet 
Clearance Depth: 3.00 Feet 

Number of Samples: 31 

GRID RESULTS 

Number of Sub-Surfa ce UXO Ite.u Jround: 0 
N~r of ~also Positiva Xtama Found: 16 
Number of UXO Scrap It-s Found: 15 
Numl:>or of Surface oxo Items Found: 0 
Sample Plan Number: 32 

Expected Numbar of Sub- Surface UXO Item.o: 0 
Expected Number of Non-UXO ltGma: 89 

Cost E.rro:z:: 
Risk Error: 

.(()Tt; 

1.0000 
0.0000 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that tho grid is sufficiently 
c:ontami.nated whon it is insufficiently contaJilinatod. 



•

Site Na=o: Northwoat 
Sector to: 2 
Gzid Nu=bor: NP-14 
Date: 06 Fcob 96 

Poni-nlul_a 

Sample Numbar Sub-Grid Loc.a tion 

1 21 
2 29 
3 25 
4 10 
s 19 
6 30 
7 20 
8 23 
9 23 
10 20 
11 31 
12 26 
13 19 
14 5 
15 12 
16 14 

• 17 30 
18 31 
19 21 
20 32 
21 5 
22 12 
23 u 
24 12 
25 18 
26 13 
27 30 
28 31 
29 31 
30 11 
31 32 

• 

Dhcdption of :rt-

OltO Soup 
False Pooitive 
OltO sca:ap 
Falee Po•iti..., 
OltOSarap 
UXO Scrap 
uxo Scrap 
oxo Scrap 
oxo Scrap 
oxo scrap 
OltO Scrap 
UXO Sczop 
oxo scrap 
oxo serap 
oxo Scrap 
!"aloe Positive 
False Positive 
Fa lee Podtive 
False Poaitivo 
Fa.1scs Positive 
Fa lao Poaitiv-a 
False Podtive 
UXO Saz:ap 
Fa.1•• Poaitivcs 
Palae Positive 
OXO Sczap 
False Positi.ve 
False. Poeitiva 
E'al.so Positive 
F&l.le PoaitiYe 
O"a.1se Positive 



.· GIUO RESULTS 

Site Name: Northweat Peninsula 
Sector ID: 2 
Grid Number : NP-15 
Date: 06 Feb 96 

Numbe.r or Anomalies: 79 
Length of Grid: 100 Feet 
Width of Grid: 100 Feet 
Grid Area: 10,000 Square Feet 
Cl.earanco Depth: 3 . 00 Feet 

Number or SIUIIPles: 22 
Number of Sub-Surface U'XO Items Found: 
Number of Fa..lae Positive ttema Found: 
Number of 0X0 ScrllP I~ Found: 9 
Number of Surface U'XO Itams Found: 0 
Sa.~~~ple Plan Numbei: 80 

5 
a 

Elcpected Number of Sub-Surface UXO Items: 18 
Expected Number of Non- U'XO Item:~ : 61 

Co:~t Error: 
Risk Er:ror : 

..;on;: 

0 . 1947 
0.0000 

Risk Error is the probability of concluding that the grid is 
insufficiently contalllinated when i t is sufficiently contulinated. 

Cos t Error is the probabil.ity of concludinq that the c;p:id is sufficiently 
contaminated when it ia insufficiently contaminated. 



.· 

Sito N~o: Northwest 

• 
Sootor lll: 2 
Grio Number : NP-15 
Oato : 06 Pob 96 

G1UDSTATS SIIMPLDIG SE~iO: 

Poniruoula 

8 !!J!!]>lO Numb CO% Sub-Grid Location Ooooription of It""' 

1 31 UXO Scrap 
2 6 I1XO Scrap 
3 19 Falao Poai tivo .. 19 tlltO Scrap 
5 18 OXO Sarap 
6 10 tlltO 
7 12 F&l•e Po:titive 
8 22 uxo sarap 
9 30 UXO Scrap 
10 1? tlltO 
11 4 tlltO Sarap 
12 12 ralso Positive 
13 7 False Po8iti"Y"e 
l4 2 4 Fa1oa Poaitiva 
15 1 uxo 
16 9 !"ala a Pooiti'lite 

• 17 25 uxo 
18 13 UXO Scrap 
19 7 OXO Scrap 
20 7 ll"aloo Poeitive 
21 3 Falaa Positivo 

22 4 uxo 

• 



.· G!UD RESULTS 

Si te Name: Northwest. Penin:sula 
e t or ID: 2 

~>.rid Nu.mbar : NP-16 
D•te : 12 Feb 96 

Nu.mbor of Anolllalies: 140 
Lonqth of Grid: 100 Feet 
Width or Grid: 100 Feet 
Grid Area: 10,000 Square Faer. 
Clearance Depth: 3. 00 Feot 

Number of Samples: 28 
Number o£ Sub-Surface OXO Xtema Found: 5 
NumbO% of False Positi ve Items Found : 17 
Number of uxo Scrap Itellla Found: 6 
Nu.mber of Surface UXO Items Found: 0 
Sample Plan Number: 3 4 

2xpected NWIIber of Sub-Surface OXO Items : 25 
Expected NWIIber o.£ Non-OXO Items: 115 

Cost Error : 
Risk Error: 

.riOTE: 

0.1808 
0.0000 

Risk Error is the probability of concluding that the grid i s 
insufficiently contaminated when it is sufficiently contaminated. 

Coat Error is the probability o£ concluding that the qrid ia s uffic i ently 
contAminated when it is i nsufficiently contaminated. 



.. GRIOSTATS SAMPLING SEQUENCE 

~ito Name : Northwest Ponineul.a 
W 11ctor m: 2 

~rid Number: NP-16 
Date: 12 Feb 96 

sample Numl)Qr Sub-Grid Location 

1 6 
2 11 
3 12 
4 25 
5 14 
6 18 
7 25 
8 20 
9 31 
10 23 
11 18 
12 29 
13 5 
14 30 
15 1 
16 1.2 

• 17 7 
18 8 
19 10 
20 16 
21 21 
22 6 
23 8 
24 28 
25 6 
26 10 
27 25 
29 20 

• 

Description of Item 

False Positive 
Palee Positive 
FaJ.se Positive 
OXO Scrap 
False Positive 
Faloe Posi.tive 
oxo 
Faleo Positive 
False Positive 
uxo Scrap 
OXO Scrap 
UXO Scrap 
FaJ.ae Positive 
Falso Positive 
FalsG Posi.tive 
F&l.ae Positive 
OXO Scrap 
False Positive 
False Positive 
False Positi.ve 
oxo 
False Positive 
oxo 
False Positive 
11XO 
False Positive 
oxo scrap 
oxo 



GRm RESULTS 

Site N..,.e : No,rthwest Peninsula 
tcto.r ID : 2 
~id Number: NP-17 

Date: 12 Feb 96 

Number of Anomalies: 128 
Lenqth of Grid: 100 Foot 
Width of Grid: 100 Feec 
Grid Area: 10,000 Square Feet 
C1oarance Depth: 3 . 00 Feet 

Number of Samplos : 18 
Number of Sub-Surfaco OltO Items Found: 
Number of False Positive I tems Found : 
Numb or of UXO Scrap Items Found: 10 
Number of Surface OXO Items Found: 2 
Sample Plan Number: 42 

5 
3 

Espected Number of Sub-Surface UXO Itams : 36 
Expected Number of Non- UXO Items: 92 

Cost Error: 
Risk Error: 

NOTE : 

0.1677 
0.0000 

Risk Error is the probabili ty of concluding that the grid i s 
insu£ficiently contaminated when it io sufficiently contaminated . 

Cost Error is the probabili ty o£ conoludinq that the grid is su£ficiently 
contaminated when it is insufficiently contaminated. 



GRIDSTATS S~LING SEQUENCE 

... ite Nuo: Nort hwoa·t 
w •ctor IO: 2 

~~d Number : NP-17 
Date: 12 Feb 96 

Peninsula 

Sample Number Sub-Grid Location 

1 13 
2 8 
3 29 
4 27 
5 5 
6 20 
7 7 
8 23 
9 25 
10 21 
11 14 
12 9 
13 24 
l4 5 
15 9 
16 24 

• 17 15 
18 8 

• 

Oc111cription of Item 

False Positive 
oxo 
Fa l se Positive 
OXO Scrap 
False Positive 
uxo SCl:llP 
oxo Scrap 
oxo Scrap 
uxo Scrap 
uxo 
oxo Scr•p 
oxo 
uxo Scrap 
uxo Scr ap 
uxo 
oxo Sru:llp 
uxo Scrap 
uxo 



GIUI) RESOL TS 

SitG Name: No~thwGa~ Ponin~ula 

Sector ID: 2 
~rid Nu=bor : NP-L8 
Data : 12 POb 96 

Number of Anomalie~ : ·51 
Lonqth of Grid: 100 Foot 
~idth of Grid: 100 Foot 
Grid Area : 10 ,000 Square Feet 
Clo&.ranco Depth: 3 . 00 Feet 

NUiobc>r of Samploa: 23 
Numbo.r of Sub-Surface oxo rtems round: 
Number of ralao ?osittvo I~ Found: 
NWIII:Ie.< of UXO Scrap Itoaa Found: 10 
N\>Nmr of Surfaco QXO It..,. FoW'Id: 0 
SaJIIPla Plan Nu.mbc>r : 31 

2 
ll. 

'&spooted Number of Sub-Sw:.Cace uxo Xt"""': 4 
~ootod Number of Non•UXO Items : 47 

Coat Error : 
R.ialt Error: 

1.0000 
o.oooo 

Riel< Error ie the prob~ility of concluding that tho gcid i• 
in.auL.Ciciont1y contaminated when it ia suLfi.ci ant1y cont&J:Iinaeed. 

Cost Error ia tho probability of concluding that the grid i s sufficiently 
contaminated when it ia inauLfioiontly contami.n3ted. 



.. 
.;:ita Nama: Nortbweat 
~ector ID: 2 

;rid Number: NP-18 
Oato : 12 Feb 96 

GlUDSTATS SA.'IPLING SEQUENCE 

Peninsula 

Sa.mp1e Numb~ Sub- Grid Location Deeo~;iption o£ It""' 

1 21 uxo Scrap 
2 25 OXO Sar•p 
3 8 uxo SC%ap 

' 9 Fal.ao Poait.i•o 
5 s UXO Scrap 
6 29 11110 scrap 
7 9 11110 
8 18 UXO Scrop 
9 9 oxo scrap 
10 4 Pal.ae Poai t.1 ve 
11 s False Positive 
12 1 Falae Positive 
13 32 11110 
14 15 I' alae Poaitive 
15 11 False Positive 
16 6 Fa lee Po at ti ve 

• 17 20 UXO Scrap 
18 12 Faloe Positive 
19 6 !'alae Po5it.ivo 
20 11 11110 Scrap 
21 s Faleo Poaiti...., 
22 ' f'al•o Positive 
23 31 UXO Scrap 

• 



Site NNno : Uor-tbwe$t Ponin e u.l.a 
Soctor %0: 2 
Grid Nu=bor: NP-19 
Date: 12 t'ob 96 

N=ber of Anomalies: 103 
Length of Grid: 100 Foot 
Width of Grid: 100 Feet 
Grid Area : 10,000 Squaro Feot 
noazanc:o Oopth: 3. oo Feet 

Number of Samplea: 36 

GRID RESULTS 

Nwobcr of SW>-S~aee OlCO It""'s Found: 0 
Number of Falae Positive Itoaa Found: 33 
Number of oxo Scrap It"""' Found: 3 
Number of Surface oxo Itllllls Found: 1 
Sample l'lan Numbcor: 94 

Bxpoct od Numbor of Sub-Surface OXO Ita=o : 0 
Expected Numbor of Non-OlCO I~a : 103 

Cost Error: 1.0000 
Ri.sk &.l'z:oz:: 0. 3288 

Ri.sk Error i a tho probability of concludi1>4 that. the qrid is 
;.n~,tciently eontaJ!Unatod when it is sufficiently contamina.:ed. 

Cost E;rror ia the p r obability of eoncludin9 that tho qrid ia ouffieiont:ly 
eonta=inated when it is i ,naufficiontly contaminated. 



•

Site Name: Northwest 
ector IO: 2 

Grid Number: N~-19 
Date: 12 Feb 96 

GRIDSTATS S~LING SEQUENCE 

~eninsula 

Sampl.e Number Sub-Grid Location oasc:riet.ion of Item 

1 6 False Positive 
2 1 False PoaitiV<> 
3 11 False Pooitiva 
4 23 Fa.lse Positive 
5 25 False Positive 
6 s Falso Poait.ive 
i 32 Faloe Positive 
8 30 False Positive 
9 13 False Positi.ve 
10 31 !'alse ~ositive 
1l 24 f'alse fositive 
12 18 False Posi.tive 
13 24 False Positive 
14 22 False Positive 
15 26 False Pooitive 
16 19 False Positive 

• 17 16 False Poaitive 
18 l False Positive 
19 2 False Positi.,.e 
20 26 UXO Serap 
21 15 UXO S=ap 
22 29 Fal."e Positive 
23 24 False Positive 
24 12 Fa laG Positive 
25 31 Falaa Positive 
26 16 Falsa Positive 

27 1 False Poait.ive 
28 9 False Positive. 
29 27 Fa.l21:e Positive 

30 7 False Positive 

31 30 Fa lee Positive 

32 30 False Positi'Ve 

33 16 False Positive 

34 9 UXO Scrap 

35 19 Fal:Je Positive 
36 16 False Positive 

• 



GRID RESULTS 

Site Name: Northwest Peninsula 
sector ID: 2 
Grid Number: NP-20 
Date: 08 Feb 116 

Number of Anomalies: 131 
Length of Grid: 100 Feet 
'llidth of Grid: 100 Feet 
Grid Area: 10,000 Square Feet 
Clearance Deptb: 3.00 Feet 

Number Of Slllllples: 44 
Nlllllller ot Sub- surtace oxo Items Found: 
Number Of False Positive Items Founda 
Number ot oxo scrap Items Found: ' Number ot Surface OXO Items Found: l. 
sample Plan Number: H 

0 
35 

El[peeted Nwo.ber ot Sub- sur!aee 17%0 Items: o 
Expected Number ot Non-l7XO Items: 131 

Cost &rror: 1.oooo 
Risk Error: 0.0808 

NOTE: 

Riek Error ie the probability of ooncludinq that the grid is 
ineuffioiently contaminated when it is sufficiently contaminated. 

cost Error is the probability of concluding that tho qrid is eutficiently 
contaminated vben it ia insufficiently contaminated. 



GRIDSTATS SAMPLING SEQOENCE 

• 
Site Name: Northwest PeDiDsula 
sector IDs z 
Grid Numbers NP-zo 
Date: 01 Pell U 

sapple rruphtr IUh-qri4 Lgcatlop 

1 30 
2 7 
3 4 

• 22 
$ 10 

' 24 
7 24 

• u 
9 )1 

l.O l.1 
1l. ZJ 
12 2S 
13 24 
14 22 
l.S 22 
16 1) 

l.7 • l.l l.2 • u 9 
20 14 
21 10 
22 u 
23 24 
24 20 
25 22 
26 27 
27 17 
211 l.O 
2t 27 
30 zz 
ll. l 
32 1S 
33 u 
34 20 
J5 u 
3C ' 37 10 
38 12 
39 21 
40 20 
4l. • 
42 • 43 JZ 
u 2t 

• 

Qttgription of ltcp 

hbe Positive 
False Positive 
Fuse Positive 
Pal.se Poeitive 
Pabe Positive 
Palla Positive 
False Positive 
Pals a Positive 
Falee Positive 
no scrap 
J'alsa Positive 
1110 scrap 
False Positive 
Falae Positive 
False Positive 
OltO Scrap 
Palaa Positive 
Palsa Positive 
false Positive 
False Positive 
:ralse llositivu 
Palaa Positive 
OltO scrap 
False l'ositive 
False Positive 
J'alse Positive 
010 scrap 
Palsa Positive 
Pa.laa Positive 
Palsa Positive 
False Positive 
ozo scrap 
oxo scrap 
Fa~sa Positive 
False Positive 
Pals& Positive 
Palaa Poaitive 
Pa~sa Positive 
:ralse Positive 
U'XO scrap 
U'XO scrap 
Fa.lse Poaitive 
Palaa Poaitive 
Pa.lsa Positive 



GRID 'RESULTS 

Site Namo : Northwest Peninsu~a 
·ector IO : 2 
~rid Number : NP-21 
Date: 13 Feb 96 

Number of! Anomalies : 61 
Lonqth of! Grid: 100 Feet 
Width of! Grid: 1 00 Feet 
Grid Area: 10,000 Square Feet 
Clearance Depth: 3.00 Feet 

Number of! Samples: 21 
Number o£ Sub-Surface OXO Items Found: 
Number of False Positive Items Found : 
Number of! UXO Scrap Items Found: 10 
Number of! Surface OXO Items Found : 4 
Sample Plan Number: 13 

0 
ll 

Expected Number of Sub-Surface uxo Items: 0 
Expected Number of Non-OXO Items : 61 

Cost Error : 1. 0000 
Risk Error : 0.0000 

•iOTE: 

Risk Error is the probability of concluclinq that the grid is 
insuf!ficien~y conta=inated when it is suff!icient1y contaminated. 

Cost Error is the probability of conclu~9 that the grid is sufficientl y 
contaminated when it is insufficiently cont~nated. 



GRrDSTATS SAMPLING SEQOENCE 

~ite Name: No~wo~t Peninsula 
.,-ector ro: 2 

.;rid Number : NP-21 
Date : 13 Feb 96 

Sample Number Sub- Grid Location 

1 1 4 
2 21 
3 29 
4 23 
5 5 
6 5 
7 4 
8 9 
9 2 
10 2 
11 17 
12 31 
13 30 
1 4 27 
15 32 
16 16 

• 17 2 
18 21 
19 17 
20 20 
21 8 

• 

Dee~cription of It-

QXO Scrap 
mco Scrap 
False Positive 
False Positive 
Falee Positive 
False Positive 
False Poaitive 
ll'&lae Positive 
UltO Scrap 
UXO Scrap 
UXO Scrap 
Fal.se Positive 
False Positive 
11XO Scrap 
UXO Scrap 
11XO Scrap 
Fal~e Posi.tiva 
False Positive 
UXO Scrap 
uxo Scrap 
False Positive 



Sito Namo : Nort~vest PoAina~a 
Sector ID: 2 
Grid IIWIII><or : NP-22 
on .. : 13 ll'~ 96 

Number of MoNlio": 91 
LanQth of Grid: 100 Feot 
Width ot Grid: 100 Foot 
Grid ~oa: 10, 000 Square Foot 
Cloaranc:o Depth : 3. 00 Fut 

NUIII))u of Suop1oa: 35 
NWIII><or of 9\lb-S=face OXO It.~ Found: 
N\OIIIbu of PaJ.oo Poa;.u.,. Itc:u Found: 
NU!IIber of OltO Serap Itoaa Found: 3 
lflllllll<lr of S=tac:a O'ltO IteDB row.d : 2 
Sampl.o Pl.an 11\JIII>ex: 53 

0 
32 

Ellpootod N\OIIIb4U' of Sub-Surface oxo 1 t oas : 0 
E"'POCtod Numbor of Non-UXO It.,.._ : U 

Coat error: 1 . 0000 
R1ok ~or: 0.0000 

•• 0'1'&: 

R1ak lrror •• tho probabi1•t.y of ooneludinQ that the grid ia 
ineutfioiently contamj,natod w~en i t. ia aufficiontly con~natod. 

Coet lrror ia tho probability of concludinQ that the grid io autficiontly 
eontaainated vhon it i o inautficiontly contaainatod. 



GRIDSTATS SAMPLING SEQUENCE 

~ita Name : Northwest 
~ector Ill: 2 

Grid Nt!J:IbQr : NP-22 
Data: 13 Fill> 96 

Ponineula 

Sample Numl>or Sub-Grid Location 

1 15 
2 30 
3 26 
4 10 
s 26 
6 27 
7 27 
8 1 
9 22 
10 4 
11 18 
12 20 
13 21 
u 17 
15 27 
16 28 

• 17 3 
18 23 
1.9 17 
20 8 
21 21 
22 12 
23 13 
24 15 
25 12 
26 16 
27 3 
28 15 
29 1 
30 15 
3l. 29 
32 16 
33 2 
3 4 14 
3S 21 

• 

Do~criEtion of Item 

False Positive 
Palee Podtivo 
hlao Poaitiva 
Paleo Poaiti•e 
Paleo Poaiti9& 
Paleo Poaiti,... 
uxo Scrap 
Falae Poaieivo 
Paleo Poaitiva 
Faleo Poaitiva 
False Positive 
Paleo Poaitivo 
UliO scxap 
False Positive 
False Po•itive 
Fa leo Positive 
Fa lao Positive 
Fa lao Poaitlve 
Falae toeitivo 
Pa1se Positive 
Paleo Poaitlvo 
False Poaitive 
Fa lee Positive 
Faloo Positive 
Faloo Podtivo 
l'alae Podtive 
Fa lao Poai.tiva 
t7XO Scrap 
Fa he Poai tive 
False v-oa.iti.ve 
Paleo Poaitivo 
False Poaitive 
Fa lao Positive 
Fa lao Poaieivo 
Fa leo Pooitivo 



GRID RESULTS 

Site Name : Northwest Peninsula 
>ector ro: 2 
Grid Number: NP- 23 
Date: 19 Feb 96 

Number of Anomalies : 52 
Length of Grid: SO Feet 
Width of Grid: 50 Feet 
Grid Area: 2,500 Square Feet 
Clearance Depth: 3 .00 Feet 

Number of Samples: 18 
Number of Sub-Surface UXO Items Found: 0 
Number of False ~ositive Items Found: 8 
Number of UXO Scrap Items Found: 10 
Number of Surface UXO Items Found: 0 
Sample Plan Number: 30 

Expected Number of Sub-Surface UXO Items: 0 
Expected Number of Non- UXO Items: 52 

Cost Error: 1.0000 
Risk Error: 0.0000 

NOTE: 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated . 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated . 



GRIDSV.TS SJ\HPLING SEQUENCE 

S:Lte Name: Northwest PCln:Lnsu.la 

•
'.lector ID : 2 
Gri d Number : NP-23 
Date: 19 Feb 96 

Sub-Grid Location 

• 

• 

1 
2 
3 
4 
s 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

10 
9 
22 
17 
12 
21 
4 
26 
11 
30 
16 
s 
30 
211 
18 
l3 
28 
32 

Doocxiption of ~tem 

P;a1se Positive 
Fuse PoaJ.tive 
trXO Scrap 
oxo Sc rap 
False Pooiti'O'e 
Ol!:O Scrap 
False Poei t i'O'e 
Ol!:O Scrap 
Ol!:O Scrap 
Fa.lee Poaiti'O'o 
oxo scrap 
uxo scrap 
Fa1ee Positive 
OXO Scrap 
OXO Scrap 
Ol!:D Scrap 
False Po•itive 
Fal•o Po•itive 



Site Name: Northwest Pen insula 
Sector ID: 1 
Jrid Number: NP-24 
Date: 19 Feb 96 

Number of Anomalies: 86 
Length of Grid: 50 Feet 
Width Of Grid: 50 Feet 
Grid Area: 2,500 Square Feet 
Clearance Depth: 3.00 Feet 

Number of Samples: 28 

GRID RESULTS 

Number of Sub-Surface UXO Items Found: 0 
Number of .False Positive Items Found: 12 
Number of UXO Scrap Items Found: 16 
Number of Surface UXO Items Found: 0 
Sample Plan Number: 62 

Expected Number of Sub-Surface uxo Items: 0 
Expected Number of Non-UXO Items: 86 

Cost Error: 
Risk Error: 

JOTE: 

1.0000 
0.0000 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficie.ntly 
contaminated when it is insufficiently contaminated. 



GRIDSTATS SAMPLING SEQUENCE 

• 
Site Name: Northweot Poninoul<l 
Sector m: 1 
;rid Number: NP-24 
Dato : 19 Feb 96 

Sample Number Sub-Grid Location 

1 20 
2 14 
3 12 
4 29 
5 30 
6 13 
7 29 
9 10 
9 24 
10 26 
11 8 
12 12 
13 29 
14 8 
15 13 
16 25 

• 17 28 
18 13 
19 15 
20 23 
21 2 
22 22 
23 24 
2 4 11 
25 10 
26 25 
27 17 
28 10 

• 

Description of Item 

UXO Scrap 
False Positive 
F&~se Positive 
Fa.lao Positive 
Falec Positive 
11XO Scrap 
UXO Scrap 
uxo Scrap 
False Positive 
UXO Scrap 
UXO Scrap 
uxo Scrap 
axo scrap 
False Positive 
uxo Scrap 
False Positive 
uxo Scrap 
False Posi t ive 
uxo scrap 
UXO Scrap 
Falso Positive 
Falso Positive 
uxo Scrap 
False Positive 
uxo Scrap 
UXO Scrap 
Falco Positive 
UXO Scr~>p 



Site Name: Northwest Peninsula 
Sect·Or ID: 2 
Grid Number: NP-25 
Date: 20 Feb 96 

Number of Anomalies: 140 
Length of Grid: 100 Feet 
Width of Grid: 50 Feet 
Grid Area: 5,000 Square Feet 
Clearance Depth: 3.00 Feet 

Number of Samples: 45 

GRID RESULTS 

Number of Sub-Surface UXO I tems Found: 0 
Number of False Positive Items Found: 27 
Number of UXO Scrap Items Found: 18 
Number of Surface UXO Items Found: 0 
Sample Plan Number: 90 

El<pected Number of Sub-Surface UXO Items: 0 
Expected Number of Non-UXO Items: 140 

Cost Error: 
Risk Error: 

NOTE: 

1.0000 
0.0000 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated. 



CR108TATS SAMPLING SEQUENCE 

Sito Na.e: Nort.h.,aat Panlnau~& • Sector !D: 2 
Grid Number: NP-25 
Date: 20 J'eb " 

Sa=plo N.-,., Sub-Grid Location Description of tu= 

1 l3 F&lae Poaiti..-e 
2 l3 Palaa Poaitive 
3 , F&lae Poaitive 

• u axo Se:ra.p 
s 31 axo Se.rap 
6 12 axo Scrap 
7 31 axo se.rap 
8 21 OXO Scrap 
g 5 Falae Poaitive 
10 24 axo Scrap 
11 16 axo Sczap 
12 3 oxo Sczap 
13 u axo Scrap 
14 1 uxo Scrap 
15 13 uxo Sczap 
16 5 uxo Scrap 

• 1'1 1'7 Falao Poaitive 
18 15 UXO Scrap 
19 32 Falae Posoitive 
20 9 UXO Scrap 
21 19 uxo Scrap 
22 18 uxo Scrap 
23 12 uxo Scr ap 
2 4 23 Fala• Poaitive 
25 1 UXO Scrap 
26 28 l'alae Poa>.tive 
27 23 l'aha Poaitive 
28 u I' alae Poaitive 
29 1 False POIIl.tiVe 
30 25 I' alae Positive 
31 ' I' alae Poa1.tive 
32 1 Fal- POS:Ltive 
33 u Fa~- Poaitive 
34 2 I' alae Poaitive 
35 14 F&lae PoaiUve 
36 l3 F&lae PoaiUve 
37 17 l'alae Poa>.tive 
38 26 Fa lao Poaitive 
39 15 Falae Po•itivo 
40 11 False Positivo 

• 41 3 Pahe Poaitl.ve 
42 31 Fa he Poeicive 
43 l~- Fa he PoeiUve 



18 
19 

False Positive 
False PositivG> 



• 
Site Mallie: Northwest l?enin'sul.a 
Sector ID: 1 
Grid Number: NP-26 
Date: 20 Feb 96 

Number of Anollllllies: 83 
Length of Grid: SO Feet 
Width of Grid: 50 Feet 
Grid Area: 2,500 Square Feet 
Clearance Depth: 3 . 00 Feet 

Number of Samples: 27 

GRID RESULTS 

Number of Sub-Surface UXO Items Found: 0 
Number of Fal.se Positive Items Found: 11 
Number of UXO Scrap Items Found: 16 
Number of Surface UXO Items Found: 0 
Sample Plan Number: 77 

l!:>q>ected Number of Sub-Surface UXO Items: 0 
E¥pected Number of Non-UXO Items: 83 

Cost l!:rror; 
Rislt Error: 

.HOT!!:: 

1.0000 
0.0000 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it is sufficiently contaminated. 

Cost Error is the probability of concluding that the grid is sufficiently 
contaminated when it is insufficiently contaminated . 

• 



GRIDSTATS SAMPLING SEQUENCE 

Site Name: No~thwost Peninsula 
Sector ID : 1 
Grid Nwmbcr : NP-26 
Date: 20 Feb 96 

S!!!!ple Number Sub-Grid Location 

l 15 
2 2 
3 20 
4 21 
5 10 
6 31 
7 15 
8 14 
9 14 
10 27 
u 27 
12 18 
13 7 
14 23 
15 19 
16 28 
17 5 
18 15 
19 10 
20 16 
21 18 '#-
22 18 
23 l 
2 4 6 
25 18 
26 12 
27 29 

Description of ItQID 

uxo Scrap 
uxo Scrap 
uxo Scrap 
uxo Scrap 
False Positive 
oxo Scrap 
OXO Scrap 
uxo Sc.rap 
False Poaitive 
uxo Scrap 
uxo Scrap 
oxo Scrap 
UXO Scrap 
False PolJitive 
False Positive 
UXO Scrap 
Fal:sa pns i t i vo -False Positive 
Fal se Positive 
False Positive 
UXO Scrap 
False Positive 
oxo Scrap 
uxo Scr ap 
UXO Scr6.p 
False Positive 
Fa.lse Positive 



GRID RESULTS 

• 

Site Name: Nor thwest 
Sector ID: 2 
Grid Numb~r : NP- 27 
Date : 21 Feb 96 

Peninsula 

Number of Anomalie>s: 70 
Length of Grid: 50 Feet 
Width of Grid: 50 Feet 
Grid Area: 2, 500 Square Feet 
Clearance Depth: 3. 00 Feet 

Number of Samples: 25 
Number of Sub- Surface OXO Items Found: 
Number of False Positive Items Found: 
Number of UXO Scrap Itams Found: 19 
Number of Surface UXO It~s Found: 0 
Sample Plan Number: 38 

0 
6 

Expected Number of Sub-Surface UXO Itams: 0 
Expect ed Number of Non- OXO ItQIIts: 70 

Cost Error : 
Risk Error: 

1 . 0000 
0 . 0000 

Risk Error is the probability of concluding that the qrid is 
insufficiently contaminated when i t i s sufficiently contaminated. 

Cost Error is the probability of concluding that the grid .is sufficient.ly 
contaminated when it is insufficiently contaminated . 

• 



GRIDSTATS SAMPLING SEQOENC£ 

Site Name: Northwest Peninsula 
Sector ID: 2 
Grid Number : NP-27 
Date: 21 Feb 96 

Sample Numbor Sub-Grid Location 

l 19 
2 30 
3 13 
4 11 
5 l4 
6 30 
7 22 
9 30 
9 4 
10 21 
11 29 
12 6 
13 18 
1 4 28 
15 29 
16 11 
17 11 
19 27 
19 27 
20 7 
21 26 
22 12 
23 17 
24 32 
25 23 

Description of ItQlll 

uxo Scrap 
uxo Scrap 
uxo Scrap 
uxo Scrap 
uxo Scrap 
uxo Scrap 
uxo Scrap 
uxo Scrap 
uxo Scrap 
Fa.lse Positive 
False Positive 
UXO Scrap 
UXO Scrap 
uxo Scrap 
Fa.lse Positive 
Fal.se Positive 
OXO Scrap 
UXO Scrap 
UXO Scrap 
False Positive 
uxo scrap 
UXO Scrap 
False Positive 
uxo Scrap 
UXO Scrap 



G!UD RESO'LTS . . 

• 
Site Name: t<orthwest Peninsula 
Sector ID: 2 
Gri~ Number: NP-28 
Date: 21 Feb 96 

Number of Anomalies: 97 
Longth of Grid: ·100 Fe•t 
Width of Grid: 50 Feet 
Gri~ Aroa : 5,000 Square Foot 
Cl.earance Depth: 3. 00 Feet 

Nu=ber of Samples: 32 
Number of Sub- Surface oxo Items Found: 0 
Nnmher of Fal.se Poaiti'9G ltem.lf Found: 20 
NUIIII:l9r of OXO Scrap ItQIII.O Found: 12 
Number of Surfaco O'XO It-s Foun~: 0 
SIUilPlO Plan Number: 64 

El<pected NWIIber of Sub-Surface oxo Itema: 0 
E><pectod Number of Non-oxo Itema: 97 

Cost Error : 1 .0000 
Riak Error: 0.0000 

Risk Error is the probability of concluding that the grid is 
insufficiently contaminated when it ia au!!iciently contaminated. 

coat Error is the probability of concluding that the grid. i s sufficiently 
eontuU.nated when it i a insufficiently contamiJUt,e~ . 

• 



GlU:OSTI\TS Sl\MPLING SEQ~NCE 

Site Namo: Northwest Peninsula 
Sector ID : 2 
Grid Number : NP- 28 
Date: 21 Feb 96 

Sample Number Sub-Grid Location 

1 7 
2 5 
3 27 
4 31 
5 28 
6 24 
7 8 
B 23 
9 26 
10 32 
u 4 
12 12 
13 6 
14 5 
15 3 
16 19 
17 1 
18 28 
19 7 
20 24 
21 9 
22 13 
23 27 
2 4 15 
25 1 
26 l 
27 30 
28 3 
29 32 
30 s 
31 29 
32 28 

Description of Item 

t1XO Scrap 
False Positive 
False Posi tive 
UXO Scrap 
False Positive 
False Positive 
False Positive 
UXO Scrap 
False Positive 
UXO Scrap 
False Positive 
Fa.lse Posi tive 
UXO Scrap 
False Positive 
False Positive 
UXO Scrap 
False Positive 
UXO Scrap 
Falsa Positive 
UXO Scrap 
False Positive 
False Positive 
UXO Sc:.rap 
False Positive 
False Positive 
False Positive 
Fal.:se Pooitive 
uxo Scrap 
False Positive 
UXO Scre,p 
UXO Scrap 
Fal.se Positive 
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• APPENDIX F 

ORS DELIVERY DOCUMENTS 
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• 

• 

I certify thatlhe property listed here on has been inspected by me and to the best of my 
knowledge and belief, contains no item of a dangerous natufe. 

William A. Brindle 
Field Operations Manager 
Sr. UXO Site Supervisor 
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APPENDIX G 

ORDNANCE ACCOUNTABILITY, DEMOLITION RECORD. 
EXPLOSIVES ACCOUNTABILITY LOG, AND 

ORDNANCE DATA 
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NOMENCLAi11RE {'~~j .rozP.ICONDthoN ~ 

(Jnf~) UNrT u..h-. l• • .,... • "1L~" ;;. 

".L !.u•/q 1 :,..a Iff t( 1 ' o./ C .#AT 1>'1 K- 'I u~r 

P.t~rA ~ I . 
:5" ,. ''~"" ulol#c.& AJ/A 

b~~~~ ' I { " 1 n "'"' c.-1114/..C u/A 
~¥ht I 
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~ 

... 
I ~t.lf,., C.-"N()LG N}A 

( Jl h' I IJAf£ fttfti IUJD CANJ<. SfliAtt£/J 
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":I. ~If( I ;..o ,..,.. l(c u/A 
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.l>fK.·~~ ./*MC. "*"'() !V/-1 

,.,fiyjc; ( ' I 6" /~t-Dn )Jii.ltzE!J 

~1'1/5t I kl IHOtrrofl. ,._o ,.·us"' 

.:,,;/9( I 5 .. 111'/f.Ofd .)'NEA/lCj 

"~),/J7C I .3 .. /)/ltift> s; ".4l£P 

o~l//eJ~ I ~A II.D:Jb S)JE J]IIF 1J 

o.>."h'l/f( I S ~ ~,(U'O ;/Jc.tdLtJ 
~u~v/r~ I l' '' ///.MD r/<IEAif..Ep 
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I Dcsc:ril)llocl, wllll MIC -btra, M -bet 1114 MOdS IS !lppllcable. 
t Ua M alllllbtr, MK IIIDihc41114 MOdS as applicable. UN1C • ~·. 
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Nf·tf {3/1> ltM6 ~,8 v 
u~·tf /311' cw.6 !M..d I' 
#1'·;:> 

... 

:-'Sf IJif y 

AJ~·o ... R11' y 
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JI/!J /{, fj/,P ~ l1PIJ r 

Ali> I? /$/!> ~ J{)Jt r 
#I' 17 /11/ NJ iiJ). ( 
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Sel...,ogropbic/Sound Level Metu Us«<: Ye_<_ No 
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Cc:iling <t('AA 

S<!stnoam~hie!Sound Level Meter U<e<l: Ye5_ No;(_ Rending.: N/A 
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EODT BLAST RECORD 

Sci~mn&mphicJSoon~ Level Meter U.c~: Ye.•_ N~ Re.,dlnc~: 

• e111p r I 0 

Ceiling c<{Att.. Clo<kl</._, Sun f¢NkY 

Scbmogmphlc/SUtllt~ Level Meter U~ll: Ye.<_ Nu ~ Reo~inv: 

ncnuon: 
/VC)ItT#IUC..ST ('ckMtf/SUI.fi 9 b 

• Set.rnn&l"phiciSound I.J>vel Mccu US<d: Yes_ No 2!;. Reodu•v: 



EODT BLAST RECORD 

1 ~11o, ucouon: I UAIC: 

1 aut<tms Su'f'C"'I".-: --sr,,.,,.,., 1 l.lcen.<G • 

l'~'rrc 111 ' tiiOI.<ICU: 1'111ng : I lfliC 01 11111.<1: 

• I·· ypc "' IJC.IftOIIUOn Mntcnol~ (i.t:. r~tou.'"fde\ «''l't"I"IC IVrr/tlt'd.!Mfto(t(oWl-Ci-ot·~p.) 1 AmouuL Ol t:.1Ch llCIII Used: 
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• Ceilinr. Clavd.<l'lo Sun 
il ryf1C1111HOU11l ur SICtntntllg/ ramp; 1 Mill or OUter Proledlt>n U><:u llt>l): 

Scbtnutmphic/Sound t.c:vcl Melct U><:cJ: Ye.< No Reading$: 

I ~·••, OCtlJOI1: . vme: 

1 swung SUIJ1<IVI5tlr. fS"•g~~awre: I L.tccn.~e ' 

I I ype "' 'tiiMICd: jFtHn; : 11me ot "'~~ 

I Type of l.)CmoiiUOII MALUWS: ij ... ""''" ""ld<t awollli•~ ••wd«<~ .. •««<l 0>"'1"1 I 1\1110UOI Ol I:'Kh IICin U5o«<: 

1 uu.WKZ & uJn:cuon w Nc:~~est tluilulng, KOOIU, Ulilttyunc, do:. Tt~np iiiU Utr ., : 
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I' YJIC!IIItnuum ur ~lenunm&frump: I Mill "' VUICI l'fiiiC<"UII U>etl (IIAI): 

Sebmor.nJtlhk!Sounll t.c:vd Mcu:r Ultd: Ye& No R~::~dln&.e 
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Product Code/PSif 

Ode Code/Lot llll 
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EODT Explosive ~untability Record 
(Maqa:z:ine Data .Cardl • 

Honaenclature Location J.owe,. ,c·~ 
~. /Mr~nJ~ 19fA4 c ""'' hr.. X$/& .. d ,() ~ PR 

NR Pac:ltaoe/case Hll caaaa 

I C.S . 

Date Bill Ladino/Voucber Hll Rcvd. Froa/ 1ssued To Qty. Received Qty. Issued Balance 1niHals 
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Produc t Code/PSH 

Date Code/Lot NR 
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Priru~r . , •••••• , • •• Mk l3 and 11.11 MN!s 
0 
~·ul« .. . 0 0 . 0: .. 0 .. 0 ... l'osc--llk 2~ ~lud 1 
T ht> llhll·l~n•tins:: Cortt~nll Mk I l lod S 11rc 

U)-ctol it; thla; nroJ«, ife, n10tlif1cd to use n len~:th · 
('n~l " l•nc·C' t' JI~\'C, 

Ttu, l•rnJ«"til~ i• idrnt;nl lo t he r.. ln.ch 
flluntiudhu;: l't"OJ'I"(\IIt )1\. 18. ~Ktrlll th"t. t he 
lAUer h.' " :1. douUit rotntins:: ~:\nd. 

S·inch lllumin• ting M~ 4-4 Mod I 
Cu"" u~d in ... ,. .... . . ..... ..... .. ~· /38 
o,·,.•r-:.11 length. inch{'~ 

\1'111' no•• ru at ........ . .... ...... . 10m 
\\'llh oul nose tun .. •••••• • . . .. . . , 1G.41;~ 

Di:.mctcr or b.ut, inchu .•••. . • • • ,., . 4.973 
OistnncC' h Alt' to h.,'lltd. h.cl1"' • .. • • •• , •• . 2.43 
\\'id lh or ll:md, inchu . ... .••• . . . . .. .•• 2.2.5 
Di."neltl"' Al bourr,•lct. iuchu • . .•• ,, ,•t ,nP::I 
,.·,mnr • • . ~E•f'tlHtt:t char~:e is. lJJnck a-o,, · 

dt r: n.:-rc, m;\J:1l<'-Sium 
\\"N1:hl ('I( f•ltin~; , • .• P.:<q H"IIinK t"hnr.cc Fa 2.!) 

OUn(t$, • 

Wdyht of l~•lt'd '"oje-clllc,""~UftctS ••... 51.!. 
f":u I nd:.t< C'\J~ , . • , ••• •••••• , • • • •• ML.;, 
l 'nmt-r .•••• • • ••. ••• .. • ~lk t3 J\ t1d aU MNb 
lo' Ul.t'$. 

s .. ,t-. . .. ... .... . ).t ic 18 Mtwb 2. 3. And 4 
l lk :;o Mods O.,l 
~lk &3 )lod 0 

Tl· l~ ,u·nic:<"tile Is cvrrtnlly l\snm\.11«1 .,,,Hh 

\ 

the IUum' " '' In:: Contents ~1k .a Mod r. 
.. S-ine~ ftlumfnetin9 encl S.inch W ,P. M~ <45 

Mod 0 
Cun<~~ u~ in ., •.•• ..• • •••• . • ..•. •.. 5 .. 12.:$ 
0 \.'t•t·aU lrnl't.h. \Mh.u • 

\\'Hh nose fu~.e • •• •. . • • •• • • • • •• , • • • 1?.97 
Without noa fuu • •. . , . . , .. ... .. , lGA~!i 

Oia.mclfr of·b&$t , inchc$ .. • • •• • •••• • • • 4.968 
D;>Lanco b•M IO b01td, inchu . • • • : , , • • • 1.93 
Wi<!lh of bu d, Inches • • . • •• • 0 • • ••• •••• • 2.0 
Oi,.m•t•r •t boufTelet, lnchu . ••• • ,, , .• • 085 
F'lllln!r .. ... . Expollin~ chorK• It bl.>c~ pow·• ' 

dtr ; t\art, fNIC11Hium. ' 
W<lthl of 611ina •• • oEl<P<lllna c!tarc• It 2.5 ' 

0\JDCU . , 

Wti rhl of t .. dtd proitolllr. f)Oundo • • • • • ~4.5 
C..rtrida• C..t .... . .. . .. • •lk • . Ml< • ~lod 2 
Primer .... ....... ... .. 1.11( 13 &nd all Mods 

.. 
5-INCH PROJECTILES 

F'ure.\ 
1>-............. . ) lk 18 ) fodsZ; :;,AIId •l 

"')n: !\0 nnd Mil ~ltwb 
) lk G3 Mo~ 0 

Thi:~ l,roj,ocl tl( is l t~.:ulcd wHh t he:: IUumfnM
ht' C'..ontrnh .lll( .I )f«f !i. 

11lc- \\',) '. vaojt(t.:i lt Vttl 'h~ bOdy ur t h.: )Jk 
.fG and tltt htcc-itdlaty COrlt~nlJ o( tl.l' \\',f), 

s hell. 

S-ine~ lllumin• ling M\ 48 Mod 0 
Cuna u•cd in • • . , • . •• •• • . • • • ••••• • • • 6 .. /~ 
Over·"ll lcn1th. Inches . . • . •• • • • • •..• •. 2G.O 

Without n~ (ut.t' . , .. .... . . . .. . , • • 12. 2.3 
m • .,.,,., or h;ur. incllu . . . •••...•... . 4.D13· 
Di"mcottr :\llJourrcte:t.lnthc:oJ .••. • .. ••. •1.:»8!. 
Flllinf( • • •• . . £ xprllinr d tArlt ta. black 110W· 

·drr : ltAr('. mas.rn.,iun'l. 
\\'eiJ.::hl "( (tnii1J: •••• ~pcollmr: ch;lfc::t ' ' t:• 

ouncn .. 

. ' 
l • 

' 
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.. 
~"uzes • . .. . .•.. . • ••• Mk 18 Mocb 2, 3, and 4 

Mk SO all ~lods 
. . : Mk 63 Mod 0 

The l'u:e ~fk 18 may be used in all )Jo<l• 
~f this Jll'ttj~til(!: the fu,lC!I Mk sa nnd ;\tk (.3 

S..INCH PROJECTILES 

Art used only in the Mod G projedtl<'. 

Jllurnindinu Contcnu ~lk':t tu'\! used in pru· 

h-ctilt~ ~lods .1- '\: the llluminatins: Coni en.lJ 

)lk .r ~IIXI .fAte uscrl tn tl1e ~lod G proj«tilt. 

P• rl I - Ch• plor I - Soct]on i 

S·fNCH PkOJEqiLes . 
'-· 

I 

• 
5-ineh Spoci•l Co"'"'•" Mk 38 Mod• I, 2, 
• • d) 

Guns usc!<i in ... : ................ ... 5"/~8 
Over·all ICI\J:lh·, inc.h'ta, . • ... .•.. . .... . 20.7 
Oiameter o( b:L4t, lnehe.s .. .. .. , .. . , .. ~ .985 
Dillanct b:'\&tto ~nd, inchu . .... . ..... 2.43 
Width of band, Jnchtl . .. . . . . , . . , . , • .' . . 2.2-S 
Dit metct atl,ourrelet, fnehea., . ... . .. . -4.98~ 
Ffllinc -. . .. . . . .. . .. . . . •.... . . . Expl~ive D 
Weight of filllnt , pounda ..•••••••• . .•. 2.04 
W•l~ht or IOIIde<\ projoetU•. pound•. : •• Ss.t8 
Char.(o/~·•irht rauo: .... ... ..... ; .. 3.6950 
Cartridre Cose ....... ....... . ...... . . Mk 5 
rrimor. ,. , .•.. ... . ..•.•. llk.IS and all ~fods 
Trnc~t . . .. ··, . .. . .. . ............ .. ... )lk 9 
futot . ...... . ~ .&se- Alk 20 and· aU ~lods , . 

-~ 
..:; ' ' 

' ·' :- -·~ ,• ; : 
• _, ,. 

Fi9"'• 21. 5-i•c.ll $p• c.io.l Com.,o• Mt <41 
Uo4J 0 Ollfl f 

' · 

S·inch Speci•l Common Mt 4 2 Mods 0 •nd I 
Cut\.a ustod in . .. !. . . ... . . . . . . . . . . . . . . !"."' /5·\ 
Clftr-all length. lnthu .. .............. 2t.O 

Without win~shiol4 .: , . •. . ... • •. • . la.~OS 
bi•mtttr of ~t. inchc& ..• . .......... 4.2G 
Distance bo_se t.o IJ.'\nd, fnchu . .... . .... 3.75 
Widlh oC banll, lnclh:s ...... . .. . . . .... t.'2.:'J 

JJ• 

.. . .. ... - ..... -.·-··-.····· ....... . -· ·~·· · ··- .. ............. .. 4"-·····-.···-. -.... . 

1 

•I 

) 



U. S. EXPLOSIVE ORDNANCE 

\J,:e of Lhf No.M~ Fu·u: Mk 60 and ~lk 63 is noL 
.,utltorlUtl wiUa rOunds nlt'd in tht .S .. /2l and 
;. .. ;~1 ~-""~ sruu.s. 

1'1H! llhuuin:~llnsr Cnnt~:nU ~r~ 3 ~tre uud wHh 
~an-.:•j\"C'lih-..• ll~s .I throui(h .4: ('II"''JttHIN )lodJ. 
!t "'"-' G MC n.sstl:n~tt<l w-ith Jllurn•natin~ C.:ou
ttnb )IIi 1 )fod l whrra used in lilt !f~·/&1 I.J,"IJl 

• l!llll, Jlluminatin~ot ('.outctttJ ·~I'-: 3 when u~ 
in the :,1 ""/ 31 c;,s~ t\flt. 

S·i-'h lllurninolln9 one! S·inoh W.P. Mll7 
Mod• 1-10 

(;un~ustd in • .. .• . • . • , ••••........ ,6''/25 
O, • ..,, .• !'!.ll Jcns:th, lndu~s 

\Vith UO&.C! Cua_t: ••••••• ••• • • ••••••• tOO 
1\'ithoul nost r .... ... ........... .. . \~.8 

lllrmh•ttr nf Onst, inc.hc:s •• • ••• •••• .. . ..l.9S8 
Uit'l.u ... -c lJ.-ut: tu l,.,nd, incl1tJ. • • •• • • , • •• 1.93 
Wi.h h •• r •-=•ml, ir~ch~s . . • ' \. . •• •• .. • . . •• ~.on 
IHntnC'IN' ,,l hnlfr.•riC'l, lnchcs ••• •• • • •• .oi .U~:> 
~·.um:: .. • F.:<tN!:nih l: C'h:u:e iJ b~ck row· 

tfU! n:u·<', mZ\~o-"'U~S ium. 
Wtl::lol ur (ltliu.: • • .• ~SIIclliuu th;W~'(! is '2.11 

OUM't'S-

(';ul t .. lr.r !*a~ 
l'fiHh ' l ' ' . . . , . ' 
)o'u''"' 

1'"-lJt"(-talc-
(;3.('!; paunda - ~lcxls l-,· 
5-I.S•lt>OUI\d.<- )lcxlsl\-10 

. . .. , )lk 4, M~; Mod 2 
• ~ , , )I~ 13 Mltl All ~~~\l:c. 

)I'" ' ...... . . .... .. )lk 63 Mcxl 0 
Mk l8 ~loda 2, :\, ·I 
Mk r.o and nil ~loJs 

).lOLl;. I. 2* 3, 4 hA\'t" b• nd diam~tcr of 5.10 
fllt'l":$, :nut ~loda $, (i, 1, 8, 9, and 10 h;ve a bAnd 
dh.u\C'\tr u( ~.lt Inches. 

11te lllntttin:tlins:- Con\tnb M'k .t Mod S are 
u~l in thh~ f'lrOjKtlh:. 

Tho f• ·lnch W.l'. proioellle utillz.u lho Mk 21 
!Jodt (\·itJ, 'nc~ndit.r1 c.ohtent.s. 

5-inch Illuminating M~ 30 Mod• 1-8 ~ 
Cuns .... d ln ....... .. .... ... ...... . 6"!3$ 
o~·~r-:tll lon~:th. tnc,h~:a 

Willi no•• ru ..... . .. . .......... ... . 2Q.O 
\\'i\hou\. noM fuU: • ••• • ••••• •• •••••• \&.a 

Ol:untltr ol ~. ll\chH . .. . .. ., ., ., • ••• 96$ 
Dlslnnco bMt to b&nd,lnchu .•• . ...••.• 2.~3 
Width or bAnd, jnche$ • •• •••••••••••• •• 2.2S 

. . 
.. .. 

OP 1~1>4 

' fitll'• 17. ~c4 m ... , •• ,;.9 ""~ 10 uu. ,_, 

l,) iam\"t~r nL bourrtltt. tnchto.J ••••• ~ , • • t9S '; 
Fillius: • . • • • •:~pcllini: d~Jitloec is "'"d. P"" • 

rl~r : fliH't, mn~ut•t;Jm. 
WciKhl or (lllin~ . .. . 1-:\:l~ll lo:: clt.u'v b z:. 

GUn(('$. 

\\'c(tht of lttl'dt.I1"0Jtclitc.-. paunds • • , . :'>1 .~ 
C:nl' ll id~\! C';n$ (' , . • • •••••• , •• • • • , • • • • , , )fl., :. 
r nn1tl' . ....... . ...... :-tk l3 ... d nil )hal\ 
fuu• 

Kose . .. .. . ... ... . .. . Mk 53 Mod 0 
)lk 18 Mod• 2. 3. ~ 
:\tl: GO and all :\lod• 

Tlut Uluminl\llns:- Contenh Mk 4 Morl 5o ~,. 
ua.fd in \hi~ ,uvj~ctilt. .. 
S·inch tlluminotlng Mk 0 Moe! 0 

Cu"s u~d ln ... . .. . .... . .. ....... .. S"/5·1 
l), .. , . • n t.mc1h. inoh••· •• • . ••• . • • •• • .• !G.O 

Without nO>o fun ••• .• , •. , • . • •• . •• 2'2.28 
Diameter oC \we, Inch ... ..... . . ..... 4.973 
Di•mttc:r •t bourrdd, inchu •• • • • •••• .t,.986 
FilHnw • ••••• E:.xpdHna chtu'C'C i~ bl;u:k vow· 

dtr: nAt~. nHl.fUCSit.Un, • 
W•lcM ol fllllnc .... l::"t><llinr chuce io U 

ounc.u .. 
Weicht of loAded ~roiectilt, pound• . • • • • • 10 
C.ruldr • Ca.u . ... ........ . ....... .. Mk 6 

. . .. \ 

.. 

.. 

,, ..... ___ ,.: .. { . . ... ... 

·" • 
• f 
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U.S. EXPLOSIVE ORDNANCE ..._,. '::.:..!:...:=~==:_ ______ .:..:...._~ .. 

' I 

. · ~ 

~;.,h Co"'""'" Ml 10 Mocl, ()....A (Ob•olet•) 
Cun~ u.11td in . . ••. ·. ,. , • •. ••. •. . ,,., .6• /60 
o ,·M'·I\11 1~n:t\h, 1nchu ••• ••• • •• • • ••• "'22:.71'\ 
Ubt'-.,ttr of llu.. lnc:lits .• . . ••••• • ,\ •. , 5.1-4 
11ilhtKtl~ tot.nnd. lnc.ho ••••••• . . _ .1.0 
Width or batut tn<he~ . .. ...... , . , •• •• • !.0 
fll:~mt\tr M bourrtlct, ihchc-s .• , ••• , • • • S.9$..; 
t-' lllln:: . • . •• . , . ... . .. , . . ... .. e,cplo.&"i\·o 0 
\\'el~hl. ttC [IJJl.n:. f'CHII\Cls. , • ••• ••• • •• -· 7.01 
\\'tt tM t'l f lo:lliM~ro!t<"ti~.povnd.l • • •• • • to;t 
Ch• t t / 'Qt:ht rAtlo o..• ••• , •• ,., •••• 6.~1~ 
~~~!!'~ -' ·.··· ... ... ... ...... ).tk 10 ).1od l 
Tt:ll(tt .!" • • 7 .• , ; , , , , ,, , ,., , ,, , , , ,, , , ;\1~ 5 • 
,. .. ute., . ,•, ••• '! . . ~ . Uu~)lk 28Jmci nil Mods 
... ,,,, IUUjC'C'UI~ n1A>' i,c round tvud •hh "~'( 

f'~o~ie ,\1'- ~And )ffltlJ. • 

(tj 
' . 

i I' ' 

~ 

. 
• 

.. ~rnrnz •••• •••• •• •. : . • . • , •••• 1:-.xl'!totiv" 1,) 
Weicht or nurn,, poon.S., •• •••• ••••• • • 6.73 
\\'e:fthl of IMcfcd r'toitdH~. pounds, .... 105 
Ck .. r&e/ wtitM ratio o o• •• o . o ..... . . $..CO~ 
Primer , •• • ••••• • - . .. . . . .. . ~k 15 ~od I 
Tl"'l.(tr • o •• • ••• , • • • • ••• , • • , • • •• • • -, )fk 6 
f 'uns ... .. . .... D•k-)lk J9 Mod1 I') ~ttd l 
Thi,. 1woJ«Uio IJ rutrwl'l for''•ut.m.nrinc•· 
Thl$ J1ro}ccClle milt be turN "ru, ~ ... FuLt• 

) Ur 3 !t.rtd )J6d..,.Jt iJ. to Lc .... m dtd and utv t__, 
"'ltJ1 th.e Uout f'u.rt lflc 10. • 

T11i .. ftroj C"Cllto I• ·~ lcued I:},L. l: T. • i\h 
1\lo't.f'ltr lind TrMtr i\lk & ''od 1 far lMJ:t'l' 
J1fHCUU . • 

~o.;.,.h Co""""" Ml 18 Mod• r .. d 2 
Curu uud In . . .......... . .. o .G. J.U (1,;.' "') .).I.,.J.-. 0,:!.. and 4 ftl.'\t Also l,o bsuc-d 1\.L. L-' T , 

ol'il fJ ..SAtrt.~r And ) fl.. 0 ~od l Trater t oT tu. 
S:tl I" 1\d {cc. ' • I 

Thr-. l'rojcctilo M»)' he (ouruJ lo:utt\1 ~·lth 4.Z..i 
fW>t.llld• t:l( ~t~""'• o. . 

Ch"r:r:.u kftJrth. lnchu ••••• •• •• • •• ••• • t?A 
Ulaluttd• vr l~r~~on, irtchu ••• •• .•• .•.•• • :i.W 
l)i•tJUI« ~·('to Lt..,nd, inchu •• • • •• •• , • , 1.0$ 
\\'idlh or JMti.\J, lndrcs:, • • • ••,, o • • •,, . 2,00 
Obm•t~r at bourrc:ltt., fndtci ••• • • . - .. S..91:l ·6.; •• h c.......,"'~ 14 Mocl• r-s 

C""-" u.tad itt • .' • • • ••• •••••• • •• ••• • • • Y/Til • 
· On·,..an lc:'l.:th, lnchu .r· ·· :or •••• • ••••• 27.0 

Ul"rneltr ot l.la!~• ln.chea , .•••• ., ...... G.tSj 
UbtAncc lAw to Wnd, II'!Cha •••. •• •• ••• 1.0 
\\'WIIh of lHlncl.lNh•• • •• • •• •• .' ••• • ••• •• ~ 
Oi• 11•du llit Lou mitt. IMhu . .•• ••• 0 0 .~m 

•• 

-- . . . 
/ 

~· 

fUiin: •.. • o o, . . ... ... ... o •• • • • &p(osi,.. 0 
w~fa:ht or nm.t:. J»utid.i . ••••• • •• •••••• ~.12 
\\'tls:ht of lo.ldtd ~roj«tilt, po~o~nda ••• • • 11)) 
CIII"F('/wtlrht rauo ••• . ••• •• ••• ••. ~.•A.~~ 
rnm~r ... . . .. ~ ........ 0 •••• )Jk 1!; )lod 1 
Tn«r• o•• •• : • •• •.••• • o' • •••• • •• - ~ • • )}1r 6 
J.'cr&CS •• • ·' ••• • u.,.._llk 1' )tod.s 0 AAd l -

·. .. 
.. .. . . 

J 

.. 



\ 

• 

• 

.~ ...... ~-

}-/ ..,... -· 
o "\tt'fO totfH•A"Y"t 

"t.C1'(1 r.tW~ 
.... '-'• lJ Uot10 I 

. "' ... ,. .. 
,f. 0 0 f/lo 

\ 
~; 

'· 

... , .. ·-·-
l"f' 1• ' • I"V.I '•• - Y • -----···· ..... , H .. 
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•• ( 
O't"J7A.U. ~""'" • . ... • ~ "'•t: ,.,. .. ~,. ""f:G"If • . :.oat . 
;u,~ Of' ••t.o . t .o• 

!S.O" ROOKET l.<PICfflt Of '"NJ . f").J ' 
~uo10 or :J.t.l , , .... 
·~ ·"" · •1<:0t , 

!S.O" ;,ll)•f711 I.C'Iatl! . n.•• MOTOR rn•., ou;••uu •• '·"'. ~~ ... : :: 
"'"' .. ., ' Jr\ J.. .,... ,.., t-0 ~ .. ,.., .. ~ t:: (WMtts.hu, "" ''r"•·• .. !'of-•• ,._, • 

t ilt • • • • • • • ._, .. ..... ,lll:t •:' ... ,., ...... " .. ' .... . " .... , ... "' . • l.t-u n. u ID tr"' t ,.. ,, ~-~· ... u . .. ...... -, ....... ..... """'''"' ............. ,_,. ~ ,:o. n • ""'' "" ._ ' .. , 
. , t Jl t " """ -·~ ref 15!'111. .. ...,.,_..... ........ .._ ... 1.-u • ,.. .. , ,., • ...,... ,,_. •m .. tt~- W.-.4 ••I• ....... 

t•• ..,..,, ..... _ ..,. tr~tU'W'! c.l!ol'l'-tt ••Vt ft t • t -...-..u ..,.._.._, .... •' ,., .. 
""'~ u c,_.. ,.,., ... ul• • ._, "''"' u h • _ ,\,..,, •••tc-.. "'" s:t "*'" ~.,, 
· • ' ,..,., " .... ' -• dot_... ... u .... ,... ,.., .. •••••n .. . _.... ,,m4 •• .,..,, .... 
• u.._. .-.n ' ' .,.., t• ~·• tAr \ tu ,.,, rrn u,, h.f.t ~,.,. tt ,._ .. Ur-\N", -
••••t t.,;- •"'•tt4 '""'';t4 ~JAl"t•r ..,.., , 11' ' lfW' ••••M•\ ,..,,,,....._, •.n t il• •••• "' •lot• 
llf-f '""l- tllf . ... , f'lllt.•• ;-1u ~rt 1t tJdhr l e tfl• :" '- 6 P't4 0 11'\11'1 A f'U 
u•\ •• tf •• "" •••~ tol •~ •u• • • "'' i?. a .... 9 ' ' tl'l~ ltiUI,, C11' rr'tl\•c• 
Ut~ '"fiUfl .,_. ~flh4 tlf •v0,... •t \l'l t lUI t I'• , '~ ~ .... '"'U U l f'l 141"'\\t,, \ , 

ll f~('CT ...,.ttl:, · 1\r t:o lllllht .. ,,'If'"' r ~~ 9 t-m•l t h "' ....... , ... . 
, ,,.,, t~h •l lt• l.U•rctl \ , .,. ~" htlt '"" ' ' l~ttt th• 
r t t r •M h t.t rrwt4 IJi t -.u\c ,.,,. , . tvo. • t M , "'l'''"'" ua· · 

r • 'lf ... l~t • tiA i t , .-.a 1 Cf41\f"1 . ,,,.,......, , ....... t ill . ... \r$1 M :Ci. I • C , ,,.. ., 
• •••• tr • .tt•• ' " '•• co-r . tA..,.l • ttol .,.,1•• • t"-• •us '' Cllt .. , ,,. •r "' "_,.•••• 
.... ··~ ,. .. ,. ' ' '" ' • ,.,. , ... ~ .... , ..... 41.C •• """ , .. t' u '"""''"' . .... ...... . 
... .. , • - ........ ,, ......,.., ""'._.,,, ,..,. , • •••• , ..,. ...... •-.a .. '"""(~ , . ,...,. ·-· 
..._, ,_ ""''-'"' •••--no ......,. ..,.. ,-.••U.a4 ~~•• '" •• • ,-.._~, • t ""'"• It 
Ul._t .... ...,. II ••• ...,_ ... Uob., l!l-f . . .. .... , ... :f' • $-.c.-:; \.1111 I.M:t 0 U~t II'• 
..... ,. ,_,.. ,...,, "~· . , uw ,..._,., "' ....... , .. ' · 

• .,.~ ,, ...- ·••~tt ........ .r• .... 1 ... L ... , . , .... u, •r . 
H • ,_. t l-ttl ....... t•• U -c ......... n.- , ,,._,, • n\ • u~tLt• U• • l ... U t 
...... rfl 'H ,. .............. , ..,.. 11!11 ... .......... .. cl'"-""• h ........... • 
... _.,..... .-.tt ,.,,~ ._._ "" '"''• \.1\t • •·••• "'' uu " " •• ,.t"'!"r~ .ul,; •• "" -.tUI..,I' ••'ll ., _ _. ,, U1:t • ..-, II• • ..,..,.,11\ le lflflt11 -.:ftl __ ,_.., ~,. • I•Citlf' .. t 
,.,~·hi\ ""' .... ,. •••. 

t..t• ,,, t U • tlllfl4 4k ''"' tr t ~fltH •11 U1• <ll"t~a• '"' 
I t Uru ~··" 1"• Ur.e vt • MH-tf • UI\ , .,., -\~ •M •r• l'lt\llltiH 'llfl•fl t tl • ~~,_1 f• 
• ""'"" hf, flit t\lt t • r-t IU \-' '",~tit., "'""zt•te_, , . hUiliU .,HJ!Ifi U11• rtl'l l • • f o 
.,,.,, tll'l l\lr• • N '••• ·~'"""'"'" • •• " ' • •• ,,. . •• ,.., ... -...,... , 'If ,,. .. ftl'l , ........ ,, , 
ll'l'll fl'l I• t ll ... -"4 Al'l .... ,,. tl\t M f lih ~ ftt , .... .. , .... l1'1"c fl'<SI!IC lofr- l!tllol , , .,,, ..... ,1 
te ttl• -ut", t ll.t- ••Ut i" t • •llh-.ri wU h it' • U •!I I • tllh " " U:r • 'J \11" tw~• t•• tU" vt•• 

......... " , ....... .. 't' s ..... '· ..... _,. "'" "r' "'• ... '"'"':~ '"' ........ , ..... ,, 
• • • I I 14 .. \ II• _,,.t ,,,. "'"" t"' I ll-• 4\l"tr• I • ._.. .. ., "1t. t , 

• ( 

Dw ,,..., ... , , 1M ..... h ........ , • • , ... , 4l-••¥ ..... 
,..,,_. •n• • ".., ..... ~ -U M •• ta.t ' "-"' •• • l'-'- . ... , ~-, • t ,_._.. - •w ·-· 
'-' l.!t• .,.,...,--. _,..1,..- ttr_u t.a Ut t-111 tt ~, ""''· r_. fii\II IMt~t. t tj'll ..... • \c•\ ' '"'l-•1 ,..,,.,. """''""4-H u t....,.• 'V'-te ta. ... ., UWt . ... , • .,.... - r.... ,._.., .....,. """'" - • t•U 
,., ............ ·~ ··~ .--.&.. 

ru ~u..-. h • cru• aL --u.,.. ~ \ • Ut •U'• 
.-.'-'"'"" ft 1\t , Ow (f'"<l-.1• II , ,_,., U l4 Wt ~ "'"" .__. ..,.,_ ..... t • ............ "1 •r 
....... ,. ._.. Hf'tl ~;•• , _, '"" -ua. ._,.,, , ... ..._.n . ... , '-' '--~"" ' ' • ••••'- -. •• ,,.,,.,. •-t•\111•• v--. •1' • ._ ... ...... ,.. 

"'' ·~· if ,.,. ' ... ~ -· ..... "' ,,... •• ~. fll:t • l • n•• f ltr•t • 1-. ' "•' uu ' ' 'l ru, • .,.._ •• • • ht• •• • MtJI d.&p.• . ,._,. uu , ... ~., 1••• •'14 h , , .__ • • t"' pt•• •· f~>~ • ''"' __ , •• ..,.,, • • ' '"'" "''' •""" • •••r• r• ,,... ,,_, ... u!'; 
.l.f f'••t tolf· t~•l 'llfl 19C f• l" ••t *"" "" It~ :· .. I loot~MII"l" 1 t ... lilt lfllfllt'l,,lll """"" 
n • if 1 "'Jif .Wfluft •UI •u••r-•••• •t~• "• • .... t , ' ' , , .. n.,. '' '"" ,. .. • " ' ' ' ' 
u f t it h • ,.,,. l • et •11~"'" •Hh t""' '.'"' t""'"""· 

f h4 •to "- t llt t 8 ""'"' ' •-tt•r ( ClT .. -, ,.._tUU•I l• IIIII 

'"'''"' , , tflt "-" 
t ,.., 0 (1110r'-' ttw•t . tfl• ,.,. .. ,.,., .,,._,, tAl t \!If Ul,. t ,.,., ,... ,. 

••••tt• tlfu ..._ U • , . _...,. ., • •• , ..... . .... , •• u •.• ,...,,,., - '--·· 

~~ur 
t.. .,, ._.... "'" '1 \ ,_,. ,... e . t.ll.l • _,.,., •\11 ,_,, ... ., 
.l.fJ n . ,, ,.,.,,..,_.,. ~r•u • l _ , t .. w .. , n 

,. ;;:" 11 ..,._ ••lt-U.J. u ,..,..._. ..... vu• • .1111 n . ru _. :.-- .. , ,.,., u . .. u .... 
1 ~· ,. • .._ •-u.- t.A• ._, : •t 'M>4 f N•· _.._.._. ~ • tt1 • • «-"'' -1'4 '-' .,_. 

:. II 1• • ta IAic..t...<o.t • - S • I N tAll •t ,:.;' .. _,... f .. • .... • f-.1• • 1 ,_'"" l'IW •lloh 
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GRENADES 

G,..,,.,.,, 
n.: . ....... ~m to( hrunl l!.lt'll='•h.•/11 ll:lA 114'1'11 l'flll• 

rith"'l '" .... , •• ,,,, luruch'l: \f'('hnif:.litt"11-· ft)o (,.(. 

lu\\' :O: llu• "' "H~tlt 11111l'l l 1M' ~ml\11 and liJfhl : It~ 
f •• n~·· 1~ •h1•r-t. lhf'rr j, lin sc-t.-hacl( o r cr«,, 
( ,u,•o• u( "tl:.!lltliC'.olnC'C In the thrhwinu- ftiW!Uli~n; 

u .. t Ht••t•t"Nt:t•lfl ruu<t I)(! ru~e:Nl a.n•l J:\ (t' enuuth 
''' 1 ... ' •" .. " .. 1 "II 1ht" t• .. lii"~ nf ln'ltiJ~. 

ll••nro·, ''""l"h' lh"' m:\ny l:"CtiC'al jiii(IH'IJtC"·. 
.mh-l.u,\.. :tttll·l""fM•ImC'I, !'C'f"(aiinK, ~\('.-luan•·l 

·•,-.•tlrt•f""1' Ah• $'1'1Wrnll) u( tht" .:o.ntn •• l" l1atw•, "'i"IA•, 
rm ol fii7J' H•·tu\n, ' 

f•• gmeni•Hon Mi II, MiliA I: •ho fvl6 MlG;I 
Ovcr-~11 lt.n,-th . lnc:h~a .. , ... .. , .. ,, ... ..l .f• 
I h:\mtttr, inche~~: . • • • . . • , • . . • • . . . . 2 :!:1 • 
('o\loor , •• .• , , , , , , , , , , , , , , , , , , , Oii\ 'Q drl\lo • 
Wt~is:ht J•mntb . . , ....... . . o o o. • • ..J·,.tO 

0 

Fillms: o o o o., o,,,., Flaked !\nd,«r;t.nUtArT~T 
\\'~icht M Ollint • • olJnces •• o........ . l .'lr· 

:-····-···· .......... ,., 
,,,; ' 
PRIMER 

~ STRIKER 

'. 

CH.ARGE 
• 

: • 
~ 

LEVER 
~ 

f 

ATOR 

CHARGE (FLAKE & ,. 
GRANULAT£0 TNT) 

., ·. 

li,.,.. !U.· , fmvtu _,.;Jo.- Gt•ttetl• Ul II wlllt..h te U»f 1~ p/fl'te 
• • ( A t ,;qAt I• .' " Fne UIO~Jolu••d wiiA . ,.. -~~~.~ lftodeloj 

·,, 
lOt 

I 

'·. 



,.,,. ~ rtnvt"'.E:NTATlON HAND CRB~AO£ 

fhis grenade is used to supplement Dmall arms fire against 
t he enemy In c looe combat (riguro D-3) , The grenade pro
duces casualt i es by high veloci ty projection• of fragments. 

TNTCHA .. QC 

eoov 

Pigure D-3, MK2 frag~entatlon hand grenade. 
a. Body. Cast Iron. 

b. Pillar. TNT (!laked or granular). 

c . ru:z.e . 1121l4Al, 1121141\2. 

d. Weight. 21 ounces. 
o. Capabllltleo. The average soldier can throw the gre
nade 39 met ers. The grenade has a burating radlua or 10 
meters. 
t. Color. Olive drab body with a aingle yellow band 
lndicate5 a high e xploolva til lar . 

\ 'JAANH!IG 1r Un fUll I~ t UOS( 00 NOT TMV fO TU11tf£N tr fHt:O COUtO :"ET OU · 
fU[; QRANtJlAn TNf It~ I H ( ('!AtN'AOC. 
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HIGH• lXHOSIYl IHClHOIARY 

MV-0 2238 

!l-3. Ball lnunded to permit vb' le oburv&tlon 
eelory and the 

eoru.. 

3-4. Troeor Cartridge 
By me&DB o£ a trail of ftllD!e ancj sm._oke, the traeer 
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U. S. EXPLOSIV.E 'ORDNANCE. . . .. ' ·::. OP 16M . ·- . . 

~Rl!th Or l~Ctl~~~:·inthts ..... ;.,,.·. 1.10'7 Dinmcltr or bnn , tnch .. ..... . .. .... . 0.742 · 
Jlinmcltr or i~tr <AYil)}o4•,d,IU ... :.10.~1. DiaiAnoe bose to ~~~d. lneh: .. .. : ... ; .0.315 
To elirnlnote the Ullndfn~ n;.'i!, chnrocl~rj$llc Width or band. Inch .•• , • ••••• • •• ••• • • 0.154 

of slnnd.ud :!0-mm \raccn: fii"'C'd ~·t ~ti:hUJ.: S'iJe· Diameter 1\t. buun~ltl, lnch .. : . .. .... . 0:784 
d;~l Jhl·k ·· l ~:~>ltion trocer• h.., ~n do\'tto~d , " WtiRht or loAdtd projeellle, pouod., .• 0.2656 
whlcl. does not li~ht up until about 100 >'• nb ~· . $Ai rU·idJ:c Clio~ . ............ .' .. Ml<o S • nd 4 • 
rron1 the ~un muult. Rounrlo nrt dcsl~:~~ntcd . r rimor .. ... ....... .... ............ ~lk 31 
"!I.E.. T.-DJ ." O•·eo··•ll humin~ lln1< or lhlo • · T'i'<<t ............... , ..... .. : .. l ntecral 
tr11cc i; lour a.econds: durfnr lhr ''d r~rk'• l~tfCid " 
thoro is o fainl ·• tr • .-lldnfl' In li•• pro)..olilc'a 2C1·mm A/C A .P.-T. M9S (Now SOfie>) 
pn\h. , . Over·alltcns:th, lnchu . 

T!1e ~lk 4 and )lk 1 round• ate ldtnllcal U• '\. With cop & wlndahield • •• .• ;, •. •.• .• S.21 
<•Ill ror lht dlm•nrJono.or lht trocor U\it.r. " 1\'ilhou\ (llp &wlnd.hltld .. . .. ....... Z.40 
which i.J .slltblly cnA\t r lu dll\mt'ltt nnd lerls:th Oll\nlt\t r o( \)~st. lneh. ~ .... • . .. .. , 0.7G 
in lh<' )U: J th11n fn the Ml< 7. ,,il son•ewl1:\t Dit\~nc-e ~to ~,nd, lnth . . .. .. . : . .. . 0 ... 10 
rtdur.s lha lra .. r nllin~t or iho ~~~ 7.. Width o!.bllnd, ln•ll . . . . ... ....... .. . 0.203 

Tho ) lk 1 n>und I• ol .. luutd B.!. & T: .. 'lth Dian>•l•r•l bouoTtltl, hKh •• .•••• • •••• 0.78 
nn into1 ftller In the II. E. covlt •· .oi•d n dumm)' ll'<l~hl or londtd N"Oieellle, pound .••..•• 0.20 
nO$t" ttluR. T11e: t..AurC.:w'ilr ~o~tAina tht &l.'\tld· CArtrid.te Case .. ......... .. . ....... M~lAl 
•rd 'mttr mix.tu•<t. l'rln'~'· , ..... ; . . .. .. •. ... , • . .. .. . )136A1 

Tl\(' liurs\tr chn'l:'t of the 20-mrn b mo~ Tra~tr . .. , .• . . . , . .. , ......... ..• .JnttcrAI 
sen_siti,·t th"n the. uaunl , rojedilo bur.slc:r ,,~ l~itr Ia red in color and bUI'nl for a 
clonr, •• Accordin~l)•, l'ftaltr c>utlon •hould I>< peo1od or ful 2.2~ o«en~s, equlvalonl• lo • 
oh•c•·•·•-d In hnndllns:. ' rnn"o M n ul 1.400 yardt. Thle round. is au~r· 

The ll>~ter •l•no•nl In the~ llf'Oiettllts It aedln~r th~ r:..T: ~~~. round of tho Old Soriu . 
lo.,•ttd in twn incrtn\euta. Fitit lnertn~tnt Ia lhe 
trn,...r cum,.,Jitlon; wlofth it t•.-..s•d 111 tho 20'mm A/ lnoendlor'y M96 (Now Serio• ) 
nftc( compn\'lrn~nl Ur h~·drA"Iit ~n-:C"Ssllr~ : lh<! O\·~r-Ari lf";-th. fl"'c.hu . . 
ucuud ;nc~Ytntnl U \hi!! "abarlr*'" nd.dure, With no~t!cav .. .. . ..... . ..... .. ... 3.24G 
•whlrh IJ rm:nrd. ln on toJ• of the trnct!r con\· • Without noJC e.1p . .... ,· ..... ....... . 2..30 
1101-il1o-n ;lnd iJ mora atnsitlve than tl1o lAtter. Dlkmcttr ot IJA.Sf, lnch . , . ... . , .. .. .. .. 0.70 
1\'hon lh< llrtl)octll< It fir<d, the hent from or~tan .. ""~ to b.'U\d,lnclo ............ o.s~ 
ULC $H'l'-Pt11l'nt chiU'J:e iJtTtilea tht t l ftr (e t: which, i Wh1th of \lnud, lnclh . ,· ..... t . · •• : • .. . • 0.2:03 
in lun1, ctts ofT Ute lrac:~r COI11)10lition, 1 pinmtttr at bournlet,,incb ...... : .. .. . 0.78 · 

ldtnllftaHon-nuorldnJ a_nd palnll.n~: Fllllnc .· ...... .. .. ; . :. " l.ncondl•ry 1111".1ure. 
Wclr ht or RUinr . pound .. .. : • .... : ., • ;0.020 

• 'I'YI'£ • • • COI • .O& , ~ ;! \Vol~ht o(l~d~~t~re~~~!~, ~·~-~d/:1• • .o.%7 ..• • , 
li.E.-T. rr•t'lll • •. . LlcM f tQ)' • I Cartrlds:o .C:UC; .. ~4··· r .. , ...... ; .~12\Al . 

' l l"' "' (Pe tl' l•) ' DI ... · .,. ·1 · 1·. I'· .. 1'J':"!··~~·~ ... . ·""·~· ~:.~ "I"GAr ·• .~- ·· D. OI"' ' .._: . u D ,: 1 ,,• •i\ ·•
1 

tlmtl" ,~ • 'i.'l,l,~l•t.~.\'.:(':•--.:•} • •f.:P'Ol t • 
ll:I.. & '1' • •• • ••••• ·r.1 • Dark~m~r~:r..,, <vlth ·, •• •• Tllolnctndial')· mi>ttOti! ni!i wt!> the n01ecop 'i. 

, . · . · _;.~):J~;1A.·in<J•?:•Uo1V. f>A~d .. ;: ahd tho pt-ojectl!a bO;clrfiNo: f~u Jo ·required: :/ • 

1:lm ··• · ··q.: · ·· ···. thono.so,,;llh thetar:et...~t. t • .r ··:. 
20 A p T Mk 9 • : ..-···z~ '. . . ... . . rJnee u.. runcUonlni'la 'lnll!altd by ,lm'poel of '·. / · 

_ Ovu~u ft natlt, lru:hn . · .. · · • ·· . . .,:: · t • .~ • • · 

• : . \\;llh,tal) ~ lflndshltld ., • : ; .. . : .... !1.0~1. • 2.0·mm A/ C H.E.-1. ¥~7.tf'lt>' Sarles) 
• \\ Ulioul "'"I> A wln~ltld ....... • .. 2.440 Ovor·Jill leni no: lnchea •:.; ·:; -~. ; :.' 
.,, ... : · "' · . .... ~j::._lt' v' L I II I • u • Wllh rio•• (u~ . ...-,.·.v..:: ..... ..... ... 8:2.8 . . ,.. _. Ulltlft-.• n a r" 1 n t 01\ raC'tra. a n• , : ~ ,u 

lad~ brlc h• ..., t..n4 .. m ~ r:-i"ct-4 ~rewnd tM proJft"' · \\ llho!t.lt nost f ijz.l .. l • . • • •: • •• •. • • • • -~·"'' 
til• "''J""•Y htt•"n Htt 'bl!"'"rdct a."d Qlu •t• ttrc l>a_nd. DJntnc\n of ~e. lhdl .. .. ••• . • ~. t: . .. 0.7& 

f - • • / · : ! . ·.-...~ # • • ;. • • • • ·· :.-:··::!:·: : ....... ·~ ... JJ .. :· .. . . · _ .... · 
68 , . ~ .... ;. .. . , .... ·-· ·-:· ·... ,. ··-:.· 
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·-. . ;:r. ~ • 

. . . . '-· ~ ... . ' ~ . . 
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~ '2o.-. PROJiCTilt:S 
• . '• 

Dl•t•••• b>se 14.1wld..IJ>ch ....... , , ... 0.39 aeries. ~tli.E.-1. Mk 1 round Is to bt cluslfied 
\\'i~th a r u•n<l, Inch ..... .. ...... ..... 0.203 
lliAmtter Gt bourreltt, lnch ..... : • ..... 0.78 
f'itlin~ . , .. .. , ..... Ttll'l·tond lftccMior)' ~llx 
\\'oi.ht ol fiiiii\J:. pound .... .. .. , . .... ll.OI7 
\\'tight ol I<>M..S rroJcctilo. pound .. , ... 0.29 
CArtrid~t c.,.. .... . , ....... ...... . )l~lo\1. 
l'rinttr . ... , .. o •• • , •••• o • • • , 1 ••• • ~13GA l 
l-~u,t'S ... 0. , .. .... . : ..... .. o •• Nost--)li~ 

· ThlA rc-und Ja aut~i"Scdin" \ho 1t.E.-t. Mk 1 
rnuntl or lht Of<! SeJitL 

:jo. .una.tr\'i ~t..Je 1>.)' Nav1.ladlvitld AJ coon a.s tc• 
p!,.,eeme t nUowan('ft or Jtock;, of lht :U07 round 
are \'Hl · ; · 

20.mm c s.u M' I (Old s.;, .. , . 
O•·er·•~••Eill, lnchci: . :, :. 1 ........ . 3'.:!1 
n~,m< ol bou. ln<b ......... .. " •• 0.770 
DiAtnn l>••• lo lmnd, ln.h ... .. ..... , .0.50 
Width r b.1nd, ln<lo .......... · ...... :o-203 
Din.n1c:t t n1 bour1otet, I nth •• .. . , ,•, . . . 0.1S-1 

lO-mm A/C P,.c:-H<e M9'1 (Now Sorlu) \\'citht r Jon~cd Joroje<tllc, pouh~ • .' ... . 0.28 
Fillln~ ~, -·, • . .'., , ...... ... .. .. ... , , .l-Ion< 

• 0\~tr-aJllcmclh, lncbu - " C=-r:trid t lllt ••• • • •. ,, ..• • • . • I •• • .l121Al 
\\' ' 1 • • 3 .,1 Primer ... ••.. ; .. . .•. .. •. ... . .. .. . . )J3G 

1\ 1 no$t rap . .. · · · • · · · • · · • • • • · • • · ' • ·- Thit round i1 lo lM' au~raf'ded by tht prae-
\\'lth•ut·no ... up. • • · • • • · • •: • · · • ' · · •2.30 tie• round )I'' or lho new u"Ublit~•ll~· natcho<l 

Dl•motor or~. inch., .. ....... . .... 0.76 arl'ica. ·Tho R•ll Ml< i rourults to t.e cl.,.ln.d 
llblfn<o bftu to bond, fn<h ." •• ·:. •• • • •0·3' unsorvlc.~ule h)' 1(1\·.U ncllrltles ot aoon u , .. 
Wtdth t•C lmnd: inch. · • ·' • · ·· · •' · • • · · ·0~203 (ll.nccmeOl nllowanrC!I or 1-t«k:S of tht )f''l 
Uil\mtft r 11t bourt1)1ct, inth .._ . .• ... ... - .0.78 round nre •"«t:i\·t'd. 
~'lllln~ . .. ., ........ .. .............. . Nont ) , . 
\\'ri~hl or IM<I..S p.roJ<'<tile. povnd ...... 0.29 20-mm A/C A.P.-T. M75 .(Ole! Sorios) 
Co l\rltlcc Cosc: , • ' ., •.•.•••. , •. • ••• M21Al 0 • 11 1 lh • 1 • • • •· ,

13 
\'Ot•R tn" , InC It, .. ,., ... ", ..... ~.= 

rrln1c-r .. .. , • .... •.. ...... • . .•• •. ,., 6Al D' t 1 ..... 1 1 • OTIO 
Thl• no~~ndr .. uporJ.«IIn~ lho Dnll llk' l round ••m• cr 0 ...,....., I>< 

1
" .... "" .. " • • 

or th~ Old Serlo._ Diatnnco b•u lo uond, Inch . _. . ,,·. , •.. , 0.5 
Wl~th or t.,,nd, Inch .... : .. ,, .. . : ... :0.203 

·ZO·mm A/C H.E.-1. M~ I !Ole!, Sari•• I : ~iom~ter !:_!>ournlc~, In~!'"" .... .. :0;78-1 
, Fi11fns: .. , ... .-....... : ............. . Non< 

O•·cr·~ll lcn;th, Indo .. _ ...... .-... .... 3.22 W<lghl or lo•dod projtttUe~nd . .. .. 0.370 
UinmN~r or llMt, inch . .. .. . ......... 0.'770 Cort•irtue Q\se ... .. .. . ........ :-:--;-. .. )J2JA1 
O i Jt!Ut«' IN\Sf' to blnd, intla .. ....... . .... 0.50 rrlincr oo ooooooooo oo o!. ooo ... o ooooooo ooM3G 

\\'hllh uf b."\ net, inch . .... o o ••••• • • • • 0 • • 0.2.03 Ttllctr- • ... 0 •• • :. "'.· . 0 0 ~. • •• ;_, •• : • • tftttara-1 
OiAmclcr •I l»mrtl<t, Inch ••• ,. · • •• : • • 0.1~ Thttr•ccr Ia .-ed In color 111d bums tor ·obout 
F'IUint •.•• • • .•• • • Tclrylan4ln<endl•ry Mllc' lour second•, o.i'anci or about 
\\'clc~t of· lillln~r,round .. : . ....... ... O.cr.!6 · 31000 )'&J1(o. , • • ,;:· r . 

Cortrirl11• Colt .......... , : .... •. ; , .ll2lA1 • )las· foOuncl ·.r \\'1·i~lot or Jo.,dcd proJ<cllle, poJnd .•• : .0.~0 • Tills round IIID ;§~~~~~[~~~~· ~;·· 
Prlrnor ••• •• •• , ••••••••• :';;.~: :..,1':\:~(1·.!1~5 ,:.;~eerie&. Th,t A.1'..,1L'. 
Puu• ... . .. : .... . : .. :: . :;j:';No. W'llk 1, ~· un.trvl«oWc 

• This round Ia ID bo"ul'in>tded by'li~ell.E-1. ; ;'plocom•nt 
M!l7 round 9r !Jio ne~. ~~!~.~~ • >i>a!~~ ~:;:1!"'.~ . 

0 ' • ', 0 .:!-.11 •,f'':.,.r (\, ol',.ft:f. , o 1', • ~~ I , -;• o 

~· ..... , ..... ·-;'~~--!··" (',: , , .. M ,. ··! ·•· . 
0 • • • . ., ... ~ • ,.,... . '~-,{\ .. • • • 

• • • 

0

: • • ;., .t"'·.~· .-t tJ"'t. ~. 'tt't .• •.: . .. ,._'{ .. ,7,•. 0 : .· 

J~. 0 "' .... ,.,. ;•;1 .. ~- ~·"'' ' ·1-l~ '''· ·~-
0 • ( ....... .J • : - :; .... . , .... · - "!; • ~ 

• oo {.' •\:"':' •• ,'( ~ -: ·. o''"' ~, ... : : , : 0 !>-. ... •. ,0... ... ., .,., ;_ .• -~ • 
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ROuorf\tw "'" !e 

wit1!l1T" T0\1ncb 1>ft' ~t\1~•• Vct«itr x~•mu•f" 1\.a~,~ £.p\tulv• 
CaU.ber mlAut.e f?• m Typo 1'o1ol \fo'e·a~t. 11'1 Type Esp)r.,Ji .. .,, tb 

Ll~ M~::uu 
(I) .... I~ S22 !JJli If£ Jl 1'Nf ... . s I~ 8'1S ·~ KE ••• CC)Q>& l).l 
4.J to. r.-20 ~ 6/>1>0 )Q; 21 TNT 7J 

Ill """ ls-2:S (!9! )/100 
~xis::s !dozua 

K£ , .. T>ITI"UATOL o.9l 
13> 12-IS 1111 o;IQI) H.& ~.2 A).{ATOL !148 
181 2-3 ll~ 1\000 HE !»7 hl-MTOL 1"1,03 
!110 l l,l.Jd ,,100 H£ ...... TNT 7'U' 
:110 I ~'\• P"oteuoaUftJC on~ TNT 

ll...J( At~iliEU 
!C£ .... ""' 11':11 II ,ZOO HB 21 CO!.G'D SM 
~~~ l-2 I.M1 1<..000 lU: QU T:-IT 1$4 
1i'S I )/100 n.""' IU: "' COMPil II .(I 

8 ••• 0.5 l.S:.O 161100 H£ 311 Th"T lU; .,~ 

"'Ar'n ArtiJl<.a 
ll2 .... ... , 2.054 ~.zoo H.& "-' AMATOL a.t 
13.1 6-1 S.OC:< 311Jl» HB 13~ TNT lo.2 
Ui:l • 1.,150 l1;10o RE 9<18 TI-:T 12.7 
18) I 2.&00 "'PI» lUI ns.n 
311 . ., 1,)00 161Jl» C.o<T'(\4 PHI\•rU II'f 2205 TNT 3.U 

US %uk .. .., t.fOO 111Jl» II.F.AT Z\,4 TNT 115 
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OESIGNA'riON : Culebra-1 

Ell/Cl>. 
COLEBRA ISLAND, PUERTO RICO 

PROJECT NO: 319S803G- 0500-3100 

U.S.G .S. QUAD: CUlebra STATE/COUI'fTY 
PR/CUlebra 

HORIZONTAL DATUM - NAD-83 POSITION: Culebrita Island 

The horizontal coordinates were established by GPS observations usinq 
monuments desiqnated as "L284" and •control". 

(METER) 
(FEET) 

NORTH 
254490.4850 
834940.8661 

EAST 
326777.4550 
1072102.3670 

Monument CULEBRA-1, established by R. LOpez de AZUa & Associates, Land 
Surveyors, P.O. Box 41033, Minillas Sta ., San Juan, Puerto Rico 00940-1033, 
Tel. (009) 268-6097, during the months of NovelDber, 1995 through February, 
1996. 

Begin at the island of Culebrita, located at approximately 1.2 kilometers 
from the island of Culebra, and from the northeastern peninsula of Culebrita 
~locate a small rock rormation or key north of CUlebrita Island, 100 meters 
~orth of the northern shore. The station is located on the southwest of this 

rook formation and on the highest point. The station is a 3 l/2" dome 
aluminull! cap, set tlush in conorete over natural rocks and stamped "CULEBRA-
1 ... 

• 



DESIGNATION : Culebra-2 

EE/CA 
COLEBRA ISLAND, POERTO RICO 

PROJECT NO: 3195803G- 0500-3100 

u.s.G.s. QUAD: cu1ebra STATE/COUNTY 
PR/Culebra 

HORIZONTAL DATUM - NAD-83 POSITION: Cayo Botella 

The horizontal coordinates were established by GPS observations using 
monUIIIents daciqnated as "L284 11 and "Control" . 

(METER) 
(FEET) 

NORTH 
254811 .4750 
835993 . 9808 

EAST 
326138.9870 
1070007.6600 

Monlllllent CULEBRA- 2, established by R. Lcipez de Azua & Associates, Land 
surveyors, P.O . Box 41033, Minillas Sta., San Juan, Puerto Rico 00940-1033, 
Tel . (809) 268-6097, during the months of November, 1995 through February, 
1996. 

Begin at the island of Culebrita, located at approxima.tely 1. 2 kilometers 
f rom the island of CUlebra , and from the northeastern peninsula of Culebrita 
locate a small key named "Cayo aotella" 420 111eters approximately northwest ot 
CUlebrita Island northwester n shore. Approach Botella key fror.1 the 
southeastern shore and hike on a rock trail on a northerly direction tor 
approxi111ately .s kilometers. The station is located on t he natural ground and 
on the hiqhest point. The s tation is a 3 1/2" dol!le alumi num cap, set flush 
in concrete monument on the 9round and staaped "CULEBRA-2". 
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• 
DESIGNATION: Culebra-3 

:EE/C'A 
CULEBRA ISLAND, PDBRTO RICO 

PROJECT NO: 3195803G- 0500-3l00 

U.S. G.S. QUAD: Cu~ebra STATE/COUNTY: 
PR/Culebra 

HORIZONTAL DATUM - NAD-83 POSITION: Cayo del Aqua 

The horizontal coordinates were established by GPS observations using 
monuments designated as "L284" and "Control". 

(METER) 
(FEET) 

NORTH 
253239.6980 
830837.2424 

EAST 
314785.2160 
1032757.8290 

Monument COLEBRA-3, established by R. LOpez de Azua & Associates, Land 
surveyors, P.O. Box 41033, Minillas Sta., san Juan, Puerto Rico 00940-1033, 
Tel. (909) 268-6097, during the months ot November, 1995 through February, 
1996. 

Begin at the island of CUlebra, and go past the island "Cayo Luis Pella" 
l.ocated at 1. s kilometers approximately west of culcbra . 11 Cayo del. Agua" 
island is located approximately o.a kilometers west from the northwest 

•

peninsula ot the island. Round tho island and land on the south shore. Go 
north-northwest for approximately . 5 kilometers on a trail until you reach 
the top of a hill. The Gta'tion i s located opproximately 25 meters northwest 
from a target located on the hill. The station is a 3 1/211 dome aluminum cap, 
set flush in concrete on natural ground and stamped "CULEBRA-311 • 

• vewahon: , ,, 
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DESIGNATION: Culebra-4 

EE/CA 
COLEBRA ISLAND, PO&RTO RICO 

PROJECT NO: 319~803G-OS00-3100 

U.S.G . S. QUAD: Culebra STATE/COUNTY 
PR/Culebra 

HORIZONTAL DATUM - NAD-83 POSITION : Cayo Lobo 

The horizontal coordinates ware established by G.PS obsarvations using 
monUIIIents de~ignated a.s "L284" and "Control". 

(METER) 
(FEET) 

NORTH 
254569.0750 
835198.7068 

EAST 
311578.5670 
1022237.3480 

Monument CULEBRA-4, established by R. LOpez de Azua & Associates, Land 
survoyors, P.o. Box 41033, Minillas sea., san Juan, Puerto Rico 00940- 1033, 
Tel. (809) 268-6097, during the months of November, 1995 through February, 
1996. 

Begin at the island of Cu~ebra, eayo Lobo island is located approximately s 
k ilometers from Tamarindo Grande Point on the western shore of Culebra 
isl and. Go around the southern shore and land on this shore. Go on shore and 
hike for approximately 300 llleters until reaching a rocky area within the 
brush. The station is located approximately -.oo eaters south from an 
observation point shack and 175 10et=s south<>&st from a helicopter landi ng 
pad. The station is a 3 1/2" dome aluminum cap, set !lush in concrete on 
natural ground and stamped "CULEBRA-4". 

VSAC E ~ E 5£ -R.LI>A • CULE8AA 
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• 
DESIGNATION: Culebra-5 

'S£/CA 
CUL&DRA ISLAND, POERTO RI CO 

PROJECT NO: 3195803G•OS00-3100 

O.S.G.S . QUAD: CU~ebra STATE/COUNTY 
PR/CUlebra 

HORIZONTAL DATUM - NAD-83 POSITION: North West PeninsuJ.a 

The horizontal coordinates were established by GPS observations using 
monuments designated as 11 L284" and "Control". 

(m:TER) 
(FEET) 

NORTH 
253685.1340 
832298.6437 

EAST 
322748.5980 
1058884.3590 

Monument COLEBRA-5, established by R. Lopez de Azlia & Associates, Land 
Surveyors, P.O. Box 41033, Minillas Sta., San Juan, Puerto Rico 00940-1033, 
Tel. (809) 268-6097, during the uontbs of Novelllber, 1995 through February, 
1996. 

Begin at the island of culebra from downtown travel north-northeast on the 
main road for approximately 2 kilometers until reaching the Natural Resources 
Department building entrance. continue northeasterly on a trail for 

•

approximately for .· 5 kilometers where thel:'e ia a galvanized cattle gate with 
limb frame flagged. Follow a very rocky trail for approx. 1 . 6 kilometers and 
east ot a pond. The station is located approx. 33 meters east of t .he poncl. 
The station is a 3 1/2" dome a l uminum cap, set flush in concrete on natural 
sandy ground and stamped "COLEBRA- 5" . 

• 
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DESIGtlATION: Culebra-7 

BE/OA 
COLEBRA ISLAND, PUERTO RICO 

PROJECT NOr 3195803G-OS00-3100 

U.S.G.S. QUAD: CUlebra STATE/COUNTY: 
PR/Culebra 

HORIZONTAL DATUM - NA0-83 POSITION: North West Peninsu~a 

The horizontal coordinates were established by GPS observations using 
11:onuments designated as 11 L284" and "Control" . 

(METER) 
(FEET) 

NORTH 
257191 . 9810 
8~3803.6962 

EAST 
3l5401.6020 
1034790.0890 

Monument CULEB.RA-7, established by R. Lopez de Azua & Associates, Land 
surveyors, P.o. Box 41033, Minillas Sta., san Juan, PUerto Rico 00940-1033, 
Tel. (809) 268-6097, during the months of November, 1995 through February, 
1996. 

Begin at the island of CUlebra, from downtown travel north-northwest on the 
main road for app.roxi~tely 7 kilometers reaching the end of the road at 
Flamenco Peninsula. Here you Will encounter a fence, walk west for 10 ~~:eters 
where you will find a concrete slab which resembles a helicopter landing pad. 
The station is located on tho canter of this "hQlo pad" and 25 meters 
approximately from a gate and 85 meters approximately from a concrete/metal 
bunker structure. The station is a 3 1/2" dome aluminum cap, set flush in 
concrete slab and stAJnped "CULEBRA- 7". 

0 
CoNcA£1E & METAL 
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---- C:\CULESRA\ASCil\CORNER.ASC 

• 839560.3606 1041003 . 5843 10 . 000 HVC CONTROL 
834302.5039 1072114.4865 10.000 1R IC-2 
834287.5747 1072844.4.135 10.000 !R IC-3 
838043.3358 1041268. 4772 10.000 IR 5 
638070.6023 1041789.3252 10.000 lR SE-7 

) 834941.034 J.072103.4220 10.000 HVC CUL-l 
)1 834941. 0340 1072103.4222 10 .000 HVC 
>2 . 830837.2433 1032757.8317 10.000 HVC 
)4 832298.0104 1058885.2002 10.000 HVC 
)5 829321. 3136 1055802.5794 10.000 HVC 
>6 833170.0720 107238J..9610 10.000 IR SW-6 
>7 833236.0270 1072308 .3910 10.000 IR SW-6A 
>8 833701.1510 1071970.6580 10.000 IR SW- 5 
)9 833792.3530 1071943.2900 10.000 IR SW-5A 
to 833761 . 1270 1071258.8230 10.000 IR NW-4 
tl 833779.5270 1071294.8180 10.000 IR NW-4A 
l4 838955.3566 1041313.9141 10.000 HVC L284 
)00 839670.1262 1039838.1626 10.000 lR 1000 
)01 839864 .1810 1039627.0333 10.000 IR 1001 
)02 839474.6502 1039618 .7304 2 .856 P'1' 1002 .. 
)04 839383.9704 1038779.0835 10.000 IR 1004 
>05 840213. 7178 1037896.6052 10.000 IR 1005 
)08 840331.0426 1037855.5375 10 .000 PR 1006 

I 835996.3945 1070006.6870 10.000 HVC 
836041. 4059 10697 41 .9879 10.000 HVC 
836030. 311'4 1069711.2616 23.777 PT 

!14 836072.1443 1069808.9005 23.330 PT 
!15 836040.4548 1069810.6771 23.290 PT 
116 835976.9109 1069910.9756 18 . 044 PT 
ll7 835970.2978 1069810.6488 23.010 P'l' 
118 835198.7070 1022237.3495 10.000 HVC 
119 836030.1110 1022793.9726 10.000 HVC 
•20 835514.6548 1022204.6189 44.989 PT 
121 835598.9444 1022154.4703 67.584 PT 
•22 835653.6553 1022239.1316 70.523 PT 
•23 835566.0673 1022290.9470 41.337 PT 
•24 835292.9715 1022388 .9788 15. 658 PT 
125 835374.5963 1022331.1977 22.309 PT 
•28 835031.3274 1022490.0460 8.9199 PT 
•29 835115 .5066 1022435.4421 8.6458 PT 
>30 835167.1594 1022517.9518 10.143 PT 
•31 835084 . 6085 1022573.3498 10.627 PT 
·32 83591!'>. 3171 1022677. 5072 59.698 PT 
·33 638007.6479 1022710 .7826 80.978 PT 
•34 835976.6220 1022805.7305 84.860 PT 
35 835884 . 6595 1022772 .1398 64.9!2 PT 
36 834284. 4438 1072044 . 7835 7.1779 PT SW-1C2 
37 834367.4730 1072099.7212 2.6051 PT NVI-IC2 
38 834171.5401 1072828.9086 17.718 • PT SW-3 

t 834143 . 2844 1072733.5073 28 . 236 PT NW-3 
839590.5063 1039611.7357 16.978 PT NP-2 
639535.0408 1039690.9294 0.3052 PT NP-2 

42 839036 .9024 1039714.7314 2.8560 PT NP-3 
4::3 639029 .1376 1039665.8689 2 . 8560 PT NP-3 
44 839679 .9164 1039559.8154 22 . 758 PT SE-4 
45 839642 .7124 1039526.3875 6 .0000 'PT SW-4A .. ., n .. l\c,nc 1'\C.n? ' ".,0~ ... 0 .,."-"" .. ,.. ,..,..,.. ........ --



,9 
;o 
51 
32 

840402.9257 
840368.8698 
840362.4753 
840288.7770 

1038089 . 6678 
1038053 .5576 
1037786.1280 
1037719.9315 

10.000 
10 . 000 
10 .000 
10.000 

PT SE 
PT SW 
PT SE- 5 
PT SE-5 

• 

• 
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------- C:\CULEBRA\ASCII\NEWSITE.ASC 

• 838043.2258 10'11268.4772 100.000 IR SE 7 
838070.6023 10oU789.3252 100.000 lR 5 

) 837690.9888 1041905.8301 100.000 PK 10 
837724.9268 1041738.8884 100.000 IR NE1 

> 837831 .5898 1041779.6324 100.000 IR S£1 
} 837180. 4688 10 41479.4888 100.000 rn SEa 

837240.1075 1041419.5036 100.000 IR NE6 
) 638765. 8910 1011321.2390 100.000 m SEFB4. 
> 838885.6910 1041321.2390 100.000 IR NEFB4 
• 838140.1600 1041250.7351 100.000 IR NE-7 
>04 839383. 9700 1038779.0835 100.000 PK 
>05 840213.7176 10378118.8052 100.000 PK 
>13 838030.3H4 1089711.2616 100.000 rn 
Jl4 836072.1443 1069808.9005 100.000 IR 
l53 840775.9424 1037472.1035 100.000 IR NENP-5 
)54 841037.1783 1037300.0387 100.000 rR SENPS 
)55 M0892.8425 1037405.7577 100.000 GP 
)56 840727.1327 1037482.9023 100.000 IR SE7 
l57 841029.1027 1037250.07 43 100.000 IR NEB 
l58 841183.4128 1037388.0615 100.000 IR SE10 
159 641262.7643 1037376.9452 100.000 IR NElO 
l60 841280.8528 1036983. 4990 100.000 IR SW 11 
l61 842665.7133 1036146.3810 100.000 CL 

I 841293.4561 1037031 .7908 100.000 IR SEll 
841381.8932 1038901. 9823 100.000 CL 
841496.2688 1036515.7604 100.000 CL 

>85 841858.4622 1038383.9884 100.000 IR NE12 
>68 841780.0722 1036402.9860 100.000 IR SE12 
•67 642647.0988 1036158.4420 100.000 IR NE13 
•88 842565.0745 1036212.5389 100.000 IR SE13 
•59 642735.9397 1038191.5334 100.000 IR SW14 
·70 84283!1.4337 1036183 . 4219 100.000 IR NWl4 
71 843342.2241 103!1617.5800 100.000 lR SWl5 
72 843240.5196 1035730.3196 100.000 HVC EARlN 
73 843520.3276 1035834 . 4716 100.000 PK CONTROL 
74 843385.1880 103!1908. 1988 100.000 SE 15 
75 843211. 1380 1036500.2372 100.000 IR SW16 
76 843275.5852 1036!176. 2638 100-000 IR SE16 
77 843869.0027 1038231.8421 100.000 rn SE17 
78 84.3842.7695 103613-4.2754 100.000 IR SW17 
79 844568.2141 103!5824. 6111 100.000 IR SW18 
80 844642.7415 1035891 .0531 100.000 IR SE18 
81 843677.2628 1035075.9226 100.000 lR S£19 
82 8437~.21&8 1035122.0755 100.000 IR N£19 
63 832650.0027 1080831.2721 100.000 IR 
64 832298.8443 1058885.8723 100.000 lR 
85 832620.5279 1060735.5413 100.000 IR SWCB2 
86 832544.0229 1080521. 1538 100.000 IR SECB3 
67 832526.1.097 1060422.7622 100_000 IR CB3 

I 832572.5686 1060384. 4780 100.000 IR SECB4 
832559 • 5109 1060266.5859 . 100.000 IR SWCB4 
832848.8170 1060479. 4251 100.000 IR SWCB1 

31 832885.8392 1000!577 .1476 100.000 IR SECB1 
93 842723.3951 1038146.2577 100.000 . PK CONTROL 
94 842820.7929 1038288.0327 100.000 IR SE14 
95 842882.29-18 1036281.3853 100.000 IR S\<114 
~ .. ,..,,.,"'""' 4'\, ...... ........ "'"" .... . ....... . ... ... ... ...... -- __ ,.. 



)01 . 844232.8460 1035805 .9015 100.000 IR N£22 
)02 844280.2739 1035918.0955 100.000 IR NW20 
003 844327. 4311 1035990.2581 100.000 I R NE20 
:>04 843548.0467 1036241.5560 100.000 IR NW21 
005 843601.0878 1036326.6598 100.000 IR NE2l 
?07 832644.9117 1060352.3353 100.000 PK CONTROL • )08 832803.9885 1060200.7600 100.000 CLF 
)09 832683.9277 1059833.7992 100.000 IR CBS 
HO 832729.3361 1059854..5845 100 .000 IR CBNW5 
)13 839571.9788 1038342. 8571 100.000 IR NW23 
)14 839597 .4752 1038385 . 8128 100.000 IR NE23 

• 

• 



------- C:\CULBBRA\ASCII\047-1.ASC 

• 284 838955 . 35860 10<1313. 91<110 100.000 IR 
053 840775.94240 1037 472 .10385 100.000 IR 
054 841037.17834 1037300 .03874 100.000 IR 
080 841280.85288 1036983.49948 100.000 IR 
081 842886.71337 1038148 .38174 100.000 IR 
071 843342.22414 1035817.!58027 100.000 IR 
072 843240.151963 1035730.31965 100.000 IR 
081 843877 .28287 1035075.92284 100.000 IR 
082 843785.21669 1035122.07551 100.000 IR 
083 8S28S0.00270 1060631.27218 100.000 lR 
084 832298.64430 1058885.67234 100.000 IR 
092 84S60S.61732 1035279.71223 100 .000 IR 
015 843738.55123 1034783.5886!5 100.000 IR 
023 843738.55123 1034783.56865 100.000 lR 
040 837251.20983 1042132 . 40951 100.000 IR 
'50 840259. 1359!) 103766-4.27277 100.000 IR 

•• 

• 



-------- C:\CULEBRA\ASCII\NP-l . ASC 

9 839224.856 1041188.374 100.000 IR SWFB-9 
284 838955.3566 1041313.9141 100.000 HVC L284 
2015 843738.5512 1034783.5686 100.000 HVC 
2016 843779.833 1034550.6855 100.000 IR 
2017 843880.782414 1034554.04252 106.055 IR NWNP29 
2018 843735 . 678956 1034712.33651 100.062 GP 
2019 843735.230751 1034714.45875 100.243 GP 
2020 843804. 351474 1034780.74601 98.6315 CLF 
2021 843521.465078 1034946.74682 170 . 648 BC CO~CB 
2022 843567 . 707495 1034908.02007 154.220 BC METALB 
2025 839374.751766 1040808.82091 100 . 000 GP 
2026 839386. 806538 1040808.19253 100.000 GP 
2027 839371.234836 1040902.96154 100.000 CL 
2028 839357 . 352505 1040998.41812 100.000 CL 
~029 839335 . 288467 1041082 . 71069 100 . 000 CL 
2030 839309.593555 1041110.71609 100.000 CL 
2031 839249.288534 1041158.99257 100.000 CL 
2032 839160.162298 1041223.13257 100.000 CL 
~033 839120.080057 1041241.28965 100.000 CL 
2034 839097 . 895534 1041248.59784 100.000 CL 
~035 839067.851527 1041256.63113 100.000 CL 
2036 839033.345111 1041275 . 40795 100.000 CL 
~037 838989.849589 1041307.69178 100.000 CL 
~038 838428.091808 1039367 . 02537 100.000 BC TANK 
~039 839379.76506 1041309.34956 100.000 BC TANK 
~040 839317.172 1039185.978 100.000 IR NENP25 
!041 839320.238 1039235.655 100.000 IR SENP25 
~042 839117.750462 1039090.97643 148.887748826 
!043 839229.774908 1039681.44888 24.5478659485 
~044 839202.114638 1039724 . 74078 15.0744937269 
!050 840259.1359 1037664.2727 100.000 IR 2050 
!051 841037.1783 1037300.0387 100.000 IR NP 8 
:053 841130.346799 1037056.44166 100.000 CL 
~054 

:055 
:056 
.057 

841128.892962 1037054.66196 100.000 CL 
840891.345137 1037401.79062 100 . 000 GP 
840269 . 122578 1037632.24172 95.6308143078 
840275.397809 1037582.3629 88 . 77 l 0500879 

BC TANK 
IR NWNP26 
IR SWNP26 

IR NENP27 
IR NWNP27 



.. 
- ------ C:\CULEBRA\ASCtt\NP-2.ASC 

• 058 
059 
060 
081 
:>82 
:>63 
:>64 
:>85 
)66 
:>67 
)88 
)69 
:>70 
)71 

• 

• 

836907. 112153 
836936 . 339569 
836948.108982 
836945.53611 
837061.96219 
837204.287163 
837226.819672 
637222.823705 
837234 . 920189 
837237.52134 
837230.281832 
837247 .776537 
837 324. 57111 
837413.486705 

1041425 .58146 
1041462.4994.2 
1041475.3754 

1042010.72984 
1042158.55543 

1042336.97709 
1042366.94395 
1042410.8262 
1042386.8486 

1042362.20217 
1042212.54177 
1042160.44005 

1042123.84279 
1042107.35394 

220.783 IR 10 
206. 407 BC wtANK 

207.063646225 BC WTANK 
100.000 CLF 
100.000 CLF 
100.000 BC 
100.000 BC 

100.000 BC 
100.000 CL 
100.000 CL 

100.000 CL 
100.000 CL 

100.000 CL 
100.000 CL 



- ------ C: \ CULEBRA\ ASCli\STA2040 .ASC 

40 637251.29096 1042132.4095 100 .000 IR 2040 
41 837123 .465 1041339 . 691 100.000 IR 2041 
58 837080.174744 1041365.12326 220.783239666 IR SE10 
59 637095 .431436 1041427.26124 206.407927309 TANK 
SO 837106.530358 1041423.05543 207.063646225 TANK 
Sl 836982 . 092671 1041943.27124 100 . 000 CLF 
62 837061 .131765 1042114.03363 100.000 CLF 
33 637158.285018 1042320.55707 100.000 BC SW 
54 837173.073397 1042354.87991 100.000 BC NW 
65 837159.221637 1042398.69128 100.000 CL ROAD 
56 837176.540416 1042376.16544 100.000 CL ROAD 
67 837164.778649 1042352.79073 100.000 CL ROAD 
66 637212.360781 1042205.52004 100.000 CL ROAD 
69 637241.461977 1042158.8838 100.000 CL ROAD 
70 837324.642755 1042141.05899 100.000 CL ROAD 
71 837414.960101 1042145.60236 100.000 CL ROAD 



0 0 • 

------- C:,CULEBRA\ASCII,OS4- l.ASC 

t 838955.35660 1041313 . 91410 100 0000 IR 
002 837785.32741 1041512.95454 100. 000 IR SWFB2 
003 838237059789 1041444o35352 100o000 IR SEFB3 
004 838642.05759 1041380.11138 100.000 IR SEFB4 
J05 838070 . 60233 1041789.32520 100.000 IR 
)06 838575.73513 1040616.52993 100.000 IR NBFB8 
288 641373.70300 1038449.72900 100.000 IR NENP28 
)28 841332055480 1036423.08330 100.000 IR SENP26 
)33 838334.42170 1041418.47708 100.000 IR NBFB3 
)86 638581084516 1040619.21963 100.000 IR NWFB8 
222 637874.61611 1041455.07451 100.000 IR NWFB2 

, o 

• 

• 



NAD-85 

284 255714 .104119 317393.1158026 100.000 HVC 
1053 256269.019781 316222.1296355 100.000 !R 
1054 256348.644654 316169.6841461 100.000 IR 
1060 256422.916742 316073.2027805 100.000 IR 
1061 256845 . 023124 315816 . 6583904 100.000 IR 
1071 257051.224019 315717 .8299007 100.000 IR 
1072 257020.224423 316691.2328105 100.000 IR 
1081 257153.34.3967 315491:772203 100.000 IR 
1082· 257180.152406 315505.8396259 100.000 IR 
1063 253792.228406 323342.0164371 100.000 IR 
1064 253665 .134152 322748.9984259 100.000 IR 
1092 257 131.567381 315553.887394.2 100.000 · I R 
2015 257172.024758 315402 .6625266 100 .000 I R 
2023 257172 . 024758 315402. 6825286 100.000 IR 
2040 255194 . 679084 317642.5937026 100.000 IR 
2050 256111.49686 3 16280.7029004. 100.000 IR 

1 255898.509707 317298 . 5270904 100.000 HVC CONTROL 
2 254.295 .9 1178 326781 . 1490462 100.000 IR IC-2 
3 254291 . 36135 327003 . 6312408 100 .000 IR IC- 3 
5 255436.119623 317379.2666078 100.000 IR 5 
7 255444. .4.304.69 317538 . 0213957 100.000 IR SE-7 

10 254.490.536143 326777.7765798 100.000 HVC CUL-l. 
101 254490.536143 326777.7766408 100.000 HVC 
102 253239.698236 314785.2166713 100.000 HVC 
104 263684.940939 322746.8545174 100.000 HVC 
105 252777 . 64194 321809.2696184 100.000 HVC 
106 253950.745846 326862.6754368 1oo·.ooo IR SW- 6 
107 253970.64897 326840.251256 100.000 IR SW-6A 
lOB 254112.619049 326737.3094221 100.000 IR SW- 5 
109 254140A17474 326728.9862486 100.000 IR SW-5A 
110 254130.89977 326520.3422898 100.000 IR NW-4 
111 254138.508102 326531.3135877 100.000 IR NW-4A 
284 255714 .104U9 317393 . 1168Q26 100.000 HVC L284 

1000 255901. 486268 316881.7361227 100.000 IR 1000 
1001 255930. 154228 316878.9535065 100.000 IR 1001 
1002 255872.354645 316876. 4227775 100.000 PT 1002 
1004 255844.745866 316820.4978905 100.000 IR 1004 
1005 256097.653319 316351 . 5179667 100.000 IR 1005 
1006 256133.41405 316339 .0005067 100.000 PK 1006 
lOU 254812.210867 326138.6904737 100.000 HVC 
1012 254825.930169 326058.0100266 100.000 HVC 
1013 254622.548559 326048.6446317 100.000 PT 
1014 254835.299252 326078.4050279 100.000 PT 
1015 254825. 640273' 326078.9465367 100.000 PT 
1016 254808.272054 326109.5175806 100.000 PT 
1017 254804.256377 326078 . 9379106 100.000 PT 
1018 254569.075031 311578.5672835 100.000 HVC 
1019 254822.487477 311748 . 2263437 100.000 HVC 
1020 254685.376113 311568.5909767 100.000 PT 
1021 254691.067634 311553.3056528 100.000 PT 
1022 254707.74355 311579 .U04687 100.000 PT 
1023 254681.048674 311594.9038342 100.000 PT 
1024 254597.806906 311624.783377 100 .000 PT 
1025 254622.686197 311607 .1722721 100.000 PT 
1026 254518.057627 311655.5893307 100.000 PT 
1029 254543.715498 311658 .9460287 100 .000 PT 

"'""" 4'\C..-C.C:O AC:.O"'==I'\"'l ,,;~A"" 1\0AO?dA I I'll'\ (\(\(\ I>T 
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10111 254835.299252 328078.4050279 100.000 P'r 
1015 254825.840273 328078 . 9465367 100.000 PT 
1018 254808 . 272054 326109.5175806 100.000 PT 
1017 254804.256377 326078.9379108 100.000 PT 
1018 254569.075031 311578. 5672835 100.000 HVC 
1019 254822. 467 477 311746 . 2263437 100.000 HVC 
1020 254685.376113 311588.5909767 100.000 PT 
1021 254691.087834 311553.3056526 100.000 PT 
1022 254707.74355 311579.1104667 100 .000 PT 
1023 254881.048674 3ll.594. 9038342 100.000 PT 
1024 254597.806906 311624.783377 100.000 PT 
1025 254622.686197 311607.1722721 100.000 PT 
1028 254!H8. 057627 311655.5893307 J.OO.OOO PT 
1029 254543.715496 31l6S8.9460287 100.000 PT 
1030 254559. 459303 311884.0949746 100.000 PT 

"""311.880':98031138" 1007000 PT 
'1032 254787.498228 311712.7276188 100.000 PT 
~033 254815.64071 311722.669961 100.000 PT 
. 1034 254808.183997 311751.8101588 100.000 PT 

: 1035 254778.153771 311741.5716929 100.000 PT 
.• lOSS 254290.406989 326759.9035293 100.000 PT SW-IC2 

1037 254315.714401 328778.8485738 100.000 PT NW-IC2 
1038 254255.993933 328996.9053378 100.000 PT SW-3 
1039 254247 .381579 326969.8269634 100.000 PT NW-3 
1040 255907 .898744 316874.2907887 100.000 PT NP-2 
1041 255690.792216 318898.4290767 100.000 PT NP-2 
1042 255739.58893 316905.8839408 100.000 PT NP-3 
1043 255738.592813 318890.790821 100.000 PT NP-3 
1044 255934.950388 318858.4654496 100 .000 PT SE-4 
1045 255923.810588 318848.2788053 100.000 PT sw-4A 
1047 256213.947462 316480.1727191 100.000 PT SE 
1046 256224.108081 318489.8585799 100.000 PT SE 
1049 256155.324063 318410.3635649 100.000 PT SE 
1050 256144 .943804 318399.3571539 100.000 PT SW 
1051 256142.994758 316317.8444486 100.000 PT SE-5 
1052 256120.53147 318297.6877153 100.000 P'r SE-5 

7 255438 .088095 317379.2866078 100.000 IR SE 7 
5 255444.430469 317538.0213957 100.000 IR 5 

10 255328.717688 317573.5321603 100.000 PK 10 
11 255339.088388 317522.8476187 100.000 IR NE1 
12 255310.81913 317635.0670244 100.000 lR SB1 
13 255187.021223 317443.5769781 100.000 IR SE6 
14 255191 . 295148 317425.2995466 100 .000 IR NEB 
15 255856.293928 317395.3484366 100 .000 IR SEFB4 
16 255888.773989 317395 .3484366 100.000 IR NEFB4 
77 255485.831898 317373.8588049 100.000 lR NE-7 

1004 255844.745744 318620.4978905 100.000 PK 
1005 258097.853319 316351. 5179687 100.000 PK 
1013 254822.548559 326048.8446317 100.000 IR 
1014 254635.299252 328078.4050279 100.000 IR 
1053 258269.019781 318222.1295898 100.000 IR NENP-5 
1054 256348 . 844842 318189.6641339 100.000 IR SENP8 
1055 258304.851002 318201.9073495 100.000 GP 
1056 256254 . 142554 318225. 4210706 100.000 IR S£7 
1057 258346. 163194 316154.4549543 100.000 IR NE8 
1056 256387 . 120995 318196.513537 100.000 IR SElO 
1059 256417 .403392 318193.1252819 100.000 IR Nl!lO 
1060 256422.916717 316073 . 2026403 100.000 IR SW 11 
1061 256845.023103 315618. 65816'49 100.000 CL 
1062 256426.757987 316087.9220104 100.000 IR SEll 
1083 258453.7139!!4 318046.3502045 100.000 CL 
1084 258488.575036 315930.6356299 100.000 CL 
1065 256598 . 972475 315690.4647384 100 .ooo- lR NE12 
10 66 258586 .983144 315896. 2625337 100 .000 IR SE12 . ,.. ""_ _,.. ....... ........ ""' .,.. ... ,..,... .......... ""'. • or • ...,..,...., . ..... --- -- ··-. -



.I.V::>l <:::>OL'I:t . ::/::14/::>u 316317.6444488 100.000 PT SE- 5 
1052 256120.53147 316297 . 6677153 100.000 P'f SE-5 

7 255436.086095 317379 .2666078 100.000 IR SE 7 
5 255444. 430469 317538.0213957 100.000 IR 5 

10 255328.717888 317573.5321603 100.000 PK 10 
ll 255339.068366 317522.8478187 100.000 IR NEl • 12 255310.61913 317535.0670244 100.000 IR SE1 
13 255167.021223 317443.5769761 100.000 IR SB6 
14 255191.295148 317425.2995466 100.000 IR NEB 
15 255656.293928 317395.3484366 100 .000 IR SEFB4 
16 255886.773989 317395.3484388 100.000 IR NEFB4 
77 255485.631898 317373.8588049 100.000 IR NE-7 

1004 255844.745744 318620. 4978905 100.000 PK 
1005 256097.853319 316351 .5179667 100.000 PK 
1013 254822.548559 328048. 8446317 100.000 IR 
1014 254835.299252 326078.4050279 100.000 IR 
1053 256269.019781 316222.1295898 100.000 IR NENP-5 
1054 256348.644842 316189.6841339 100.000 IR SENP8 
1055 258304.651002 31620 l. 9073495 100.000 GP 
1058 256254.142554 316225.4210706 100 .000 IR SE7 
1057 256346.163194 318154.4549543 100.000 IR NEB 
1056 258387.120995 318196.513537 100.000 IR SElO 
1059 256417.403392 316193.1252819 100.000 IR NElO 
1060 256422.918717 316073.2028403 100.000 IR SW 11 
1081 258845.023103 315818.6581849 100.000 CL 
1062 258426.757967 318087.9220104 100.000 IR SEll 
1063 256453.713954 318048.3502045 100.000 CL 
1064 258488.575036 315930.6356299 100.000 CL 
1065 256598.972475 315890.4647384 100.000 IR NE12 
1088 256568.983144 315896.2625337 100.000 lR SB12 
10~7 256639.349392 315821.1151626 100.000 IR NE13 
1066 256814. 348335 315838.2135319 100.000 IR SE13 • 1069 256866. 4213152 315831.8110427 100.000 IR SW14 
1070 256898.753984 315829.3386525 100.000 IR NW14 
1071 257051.224007 315717 . 6298184 100.000 IR SW15 
1072 257020.224414 315891.2327953 100.000 HVC EARIN 
1073 257105.510082 315722.9783684 100.000 PK CONTROL 
1074 257064..31943 315745.4498743 100.000 SE 15 
1075 257011.268274 315925.9041491 100.000 IR SW16 
1076 257030.906334 315949.0771031 100.000 IR SE18 
1077 257211.786446 315844 .097159 100.000 lR SE17 
1078 257203.79055 315814.3587694 100.000 IR SW17 
1079 257424.906508 315719.972902 100.000 IR SW18 
1080 257447.622503 315740.2244641 100.000 IR SE18 
1081 257153.343948 315491.7721908 100.000 IR SE19 
1082 257180.152379 315505.8396228 100.000 lR NE19 
1083 253792. 228406 323342 .0184188 100.000 lR 
1084 253685. 1341.52 322748.9984187 100.000 IR 
1085 253783.244469 323312.6396126 100.000 IR SWCB2 
1088 253759.925899 323247.4941719 100.000 IR SECB3 
1087 253754.465744 323217.5043523 100 .000 IR CB3 
1088 253788.626446 323199.7392926 100.000 IR SECB4 
1089 253764. 646451 323189 .5908242 100.000 IR SWCB4 
1090 253852.217525 323234.7752387 100.000 IR SWCBl 
1091 253858.015503 323264.5611163 100.000 IR SECB1 
1093 258882.804551 315818.0109817 100.000 PK CONTROL 
1094 258892.291459 315861.2240881 100.000 IR SE14 
1095 256904.9U264 315853.0958484 100.000 lR SW14 • 1096 255796.255503 317354. 8128816 100.000 lR SB9 
2000 257313.727819 315682.2815024 100.000 IR SE22 
2001 257322 . 686105 315853.3100826 100.000 IR NE22 
2002 257331.046146 3157 47. 857 4029 100.000 lR NW20 
2003 257351.515701 315770.4.822065 100.000 IR NE20 
2004 257113.956661 315647.0576569 100.000 IR m-121. 
2005 257130.12576 315672 . 99765tA 1()0 • 1\1\1\ l"'O ...,t:'?1 



lOt$4 ~b<!t$t$b.l<l'llb2 <!~~'( <\6 . 8984137 100.000 lH 
1065 253763.244469 323312.6396126 100.000 IR SWCB2 
1086 253759.925699 323247. <:94J.7l9 100.000 IR SECB3 
1067 253754.4657'14 323217.5043523 100.000 IR CB3 
1088 253768.626446 323199.7392926 100.000 IR S£CB4 
1089 253764.648151 323169.5908242 100.000 IR SWCB4 

. 90 253852.217525 323234.7752387 100.000 IR SWCBl 
91 253858.015503 323264.5611163 100.000 IR SECB1 

1093 256862.604551 315818.0109817 100 .000 PK CONTROL 
1094 256892.291459 315881.2240881 100.000 IR SEH 
1095 256904. 941.284 315853.0958484 100.000 IR SW14 
1096 255796.255503 317354.8126816 100.000 IR SB9 
2000 257313.727619 315682.28 15024 100.000 IR SE22 
2001 257322.886105 315653.3100826 100.000 lR NE22 
2002 257331.046146 315747.8674029 100.000 IR NW20 
2003 257351.515701 315770. 4622085 100.000 I R NE20 
2004 257113.958881 315847.0576589 100.000 IR NW21 
2005 257130.12576 315872.9976518 100.000 I R NE2J. 
2007 253790. 878866 323196.0381902 100.000 PK CONTROL 
2008 253839.163372 323149 . 8379464 100.000 CLF 
2009 253802.568787 323037.9880708 100.000 IR CBS 
2010 253816.409275 323044.323443 100.000 I R CBNWS 
2013 255902.050911 316487 .6358179 100.000 IR NW23 
2014 255909 . 82226 316500 .6287414 100.000 IR NE23 

9 255796.2477 317354 .8511036 100.000 IR SWFB-9 
284 255714 .104119 317393.1158026 100.000 HVC L284 

2015 257172 .024749 315402.6625133 100 .000 HVC 
2016 257184 .607487 315331.8798025 100.000 IR . 
2017 257215.37691 315332.7028181 100.000 IR NWNP29 
2018 257171.149287 315360.9509258 100 .000 GP 
2019 257171.012874 315381 .5977737 100.000 GP 
2020 257192.080712 315401.8021831 100.000 CLF 

. 21 257105.858766 315452.3993282 100.000 BC CONCB 
22 257119.951483 315440. 5953759 100.000 BC METALB 

2025 255841 .936021 317239.1630874 100.000 GP 
2026 255645. 549363 317238. 9715598 100.000 GP 
2027 255840.863998 317267.8572118 100.000 CL 
2028 255836.832716 317296.9524356 100.000 CL 
2029 255829.907584 317322.6448623 100.000 CL 
2030 255822.075759 317331.1809253 100.000 CL 
2031 255803.688656 317345.8956259 100.000 CL 
2032 255776.52902 317365 . 445537 100.000 Ct. 
2033 255764 .311929 317370.979826 100.000 OL 
2034 255757.550073 317373.2073666 100.000 CL 
2035 255748.392641 317375.6559185 100.000 CL 
2036 255737.875065 317381.3791046 100. 000 CL 
2037 255724.556843 317391.2192357 100.000 CL 
2038 255553.393489 316799. 7029309 100.000 BC TANK 
2039 255843.464076 317391.7245281 100.000 BC TANK 
2040 255824.385673 318744 .5195822 100.000 IR NENP25 
2041 255825 . 320192 316759 .6611621 100.000 IR SENP25 
2042 255763.601867 316715.5630457 100.000 BC TANK 
2043 255797 .746986 316895.5393475 100.000 IR NWNP26 
2044 255789.316119 316908.7348059 100.000 IR SWNP26 
2050 2561.11. 496844 316280.7028791 100.000 IR 2050 
2051 256346.644642 316169.6841339 100.000 I R NP 8 
2053 256377.042457 316095.4356076 100.000 CL 
2054 256376.599327 316094.8931539 100.000 CL 

t r 256304.194605 316200 . 8981811 100.000 GP 
6 256114.54079 316270 .9398169 100.000 IR NENP27 
7 256116. 453423 316255.7367221 100.000 ll! NWNP27 

2058 255089.797963 317427.152082 100.000 IR 10 
2059 255098.706497 317444.5007109 100.000 BC WTAtiK 
2060 255102.293821 317442.3293053 100.000 BC WTANK 
2061 255101.510218 317605.505665 100 000 r.r.F 



- --·--·-...... tJA-IV~"t. .()U~J.\I.:J.O .LUV .. VVV u~ ::.wr ti-ll 
284 255714 .104 119 317393.1158026 100. 000 HVC L284 

20 '1.5 25711'2. 0'2'\7 48 315402 . 6625133 100 . 000 HVC 
2016 257184.607467 315331.8796025 100 .000 IR 
2017 257215.37691 315332.7028181 100.000 IR NWNP29 
2018 257171. 149287 315380. 9509258 100.000 GP 
2019 257171.012674 315381 .5977737 100.000 GP • 2020 257 192.080712 315401.8021831 100.000 CLF 
2021 257105.856766 315452.3993282 100.000 BC CONCB 
2022 257119.951483 316440.5953759 100 . 000 BC HETALB 
2025 255841.936021 317239.1630874 100.000 GP 
2026 255845.549363 317238.9715598 100.000 GP 
2027 . 255840.863998 317267.8572118 100.000 CL 
2028 255836.632716 317296.9524356 100.000 OL 
Z029 255829.907584 317322.6448623 100.000 CL 
2030 255822.075759 317331.1809253 100.000 CL 
2031 256803.688656 31'7.345.8956259 100 .000 CL 
2032 255776.52902 317365.445537 100.000 CL 
2033 255764.311929 317370.979626 100.000 CL 
2034 255757.550073 317373.2073668 100.000 CL 
Z035 255748.392641 317375.6559185 100.000 CL 
2036 255737.875065 317381. 3791046 100.000 CL 
2037 255724 .558843 317391.2192357 100.000 CL 
2038 255553.393489 316799.7029309 100.000 BO TANK 
2039 255843.464076 317391.7245281 100.000 BC TANK 
2040 255824.385673 316744. 5195822 100.000 rn N'SNP25 
~041 255825.320192 316759.6611621 100 .000 IR SENP25 
W42 255763.801867 316715 .5630457 100.000 BC TANK 
~043 255797.746986 316895.5393475 100 .000 IR NWNP25 
~044 255789.316119 316908.7346059 100.000 IR SWNP26 
!050 256111.496844 316280.7028791 100.000 IR 2050 
~051 256348.644642 316169.6841339 100.000 IR NP 8 • ~053 256377.042457 318095.4.356076 100.000 CL 
W54 256376.599327 316094 .8931539 100.000 CL 
~055 256304. 194805 316200.6981811 100.000 GP 
!056 256114 . 54079 316270.9398169 100.000 IR NENP27 
!057 256116.453423 316255.7367221 100.000 IR NWNP27 
!058 255089.797963 317427.162082 100.000 IR 10 
!059 25!5098.706497 317444.5007109 100.000 BC WTANK 
!060 255102.293621 317442.3293053 100.000 BC WTANX 
:061 255101.510216 317605.505665 100 .000 CLF 
!062 255136.996348 317650. 5629949 100.000 CLF 
!063 255180. 377087· 317704.9460257 100.000 BC 
:064 255187 .18'1049 317714. 0799428 100.000 BC 
:065 255186.027036 317727 . 4552794 100 .000 BC 
.066 255189.714052 317720 . 1468923 100.000 CL 
;067 255190.506884 317712. 6346454 100.000 CL 
:o66 255188.300278 317667.0180643 100 .000 CL 
:069 255193. 632675 317651.1374262 100.000 CL 
.070 255217.039707 317639.9825611 100.000 CL 
:07 1 255244.141235 317634 .9567496 100.000 CL 

• 
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85/241!996 19:46 7266536 RL.DA-PIJERTO RICO 

SYSTEM PAFUU!ETERS 

Netvork status a reduced coaputed adjust ed 
Dat\llll a NA0-83 
Coordinate Syatem c 1983 St~to Plane Lambert 
Zone unit • P.R. and V.I . 
Linear unito "' lteter 

NP- 2 4 Quadrant 

1 
2 
3 
4 

0001 
0002 
0003 
0004 

255841.1575 
255844.3705 
255856.11.50 
;!55859.3270 

316539.3155 
316554. 2 729 
316536.10 40 
316551.0610 

SOUTH WEST CORNER 
SOUTH EAST CORNER 
NOR!rlt lfEST CORNER 
NORTH EAST CORNER 
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APPENDIX I 

INTERVIEWS 



I • 
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MEETING Mth.'UtES 

Suhjcet: Interview~/ Sr. Ju4n Hotta - w9rkcd 4$ ~ efvilion contr~ctor to 
the MVy. 

Atto:'\dees: :-'..ark Bagel ... ES£ Gaine~v1lle 
Alphonso O'neil - USACS ·Antilles 
Sr. Juan ~4tt4 - O~tt;t - Culobr4 

Date : 13 feb t6 
Time: HJ.$ 

Sr. Matta ~as born on Culebra and spent most o! his life here. ~~en he was 
younqcr ho wos hired At a civilian construction C¢ntr&ctox by the U.S> Navy to 
help build structures and holp with upkeep of te~~ets. HE bas been t o ~ny of 
the cays and was involved with plocinq m4ny ot tho tarqets 4nd construction o f 
the bun.kers and observotiot'l po:stG. 

PI.»f.:e:NcO 8aAC8 
Targct3 were placed neor the ~ach. On t oroet wot opproxi=ately 500 teet tr~ 
whozo tho t •nk pro aently exia~a. Many ~ar9~~a were pain~ed on the 9round with 
lyo:c o.nd. woter ::lixture. A c:oving t-arget wa& installed across tl\et!dge above 
fla:e~eo Beac~ all the ~ay to the usr,ws Fence. Ke constructed the foundation 
tor the cable .sy.sc- which pulled the t.trqet. the al.~nuc tOt'fet "'OS p\ol_lled 
tcOfl! the axea ot the w.!lter tank$ to ._ ta:Jk location then up and down a. valley to 
t -he p-resent loct~.tioo of the OSF&WS hnce. This area wa.s used u.nsuceu!ully for 
bombln9. Tho bo=bin9 area waa then moved eo a tar9et o~ ~he other aide ot the 
USf,W3 femt:·o Pehind a hill not viaable tror.t. t.he road. 

the Ob&ecvatlon Po~t that wat Do~d in 194S/t6 wos painted silver with olua1n~ 
pdnt by him be!ote he ltad left to spend a few years in N"ew Yotk. The airctatt 
pilot miatook the silver tot o to..cget 4nd killed 8 people .&.O.d injured one. The 
end of the northwest pen1n$Ulo was ~$ed to~ • $hlp to~qet. Tarqet$ wer~ P3Lnted 
on the oround a.nd the :side ot the hilb with white l_)"''t.e a-nd water mixture. He 
would have to qo out several titt.es a &y to xcpaint the lines when the t&tg·ets 
were mo~t a~tivcly U$Cd. 

V~O aske4 him aDout a thiek eet&t plate loca ted neat theend ot the peninsula by 
tho hellpad. He eold it w.e.4 an obs~CV4t1on pO$~ to ob3ecve che bombinq o! cayo 
Lobo ~nd Ccsyo Del Aqu.a. It w~s bullt wlth chi.c" metal cover &nd $1lpports aqd.nst 
projectiles fr~ the ships which were often beinQ fired concurrently with the 
bo=bin~ o! the cayot. St. Xatta al~o ~on~trweted tho hclip$4 . 

Th~ ~nd of ~~ Peni~sula had !our painted targets on the ground. These w~re used 
for naval qunfire. 

CAYO D£ WI$ PZNA 
~here wa~ never any bo~inq activltic& on CAyo do Lu,!~ P•no. The t~ buildinq~ 
wero observation po5tl and hold qor.oratort tor a, huqe apceker 5Y3tem tQ w4rn 
peeple fros che erea.THis was en ob$etvat1on po$t tor the bo=bing of Ceyo tobo 
and Cayo O.l Aq~a 

axo LOBO 
Sr. ~~tt4 inst4ll~d the bunker~. The buaker~ wer~ ob5ervAtion poses tor C•~ 
DOl Agua. 

CJ\'10 A.1.CAM.%A 
8-S2 bo!Dhera would bO::Il) Cayo Aleara::a. 1'hh \ofU the only Ceyo thot 8 .. 52s \<o'er& 
used tor ~~nq. 

cut.E'BJU'X'A a..nd: Cayo Botella 
Li~~thou$c w4s an oboerv•tLon pq$t •nd so were two woodeo houses C~~B observed 
th.o toun<tation tor both on opposite e:"lds o! Cul~brita). The 01.1l.y dde that w•~ 
uaed tor 'tr4tfinq fire wos the west. Only o $hort t~e. He helped place Pa9e 
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taruttl o~ poles in tht ¥4ter betwec~ Cule~rit4 and C~yo Botell4. thi~ ~te~ ~bs 
4 ~jQ: bo~bin9 •re~ . C~yo aot~llo wa$ •lso 4 .oaj or td~et tor bOmbi nq. 

Sc.~~tt~ w\11 ~~et with~$ ne~t Tuesday to sb~~ us additional tarqet ar~11 . ij~ 
will blso eh9¢k with fri*nd$ !or ~dd!tlo~•l information. 
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APPENDIX J 

ACCIDENT REPORTS 



PPE Worn: /1/ot~e. 

Ttmper.lturt: 
Wind Spud: 
Preclpirolion: 

or lncidtnl: 

Site Conditions at Ti""' of Incidonl 

U.h &o .. ta Humidity: 
"H (ogu td 
'+ n KoaWo 

Dinction: - --- Cloud Cover: 

0 Ptrsonol Injury 
(8/Motor Vehicle 

Other: 

0 Personal Dlness 0 Chemicol Exposure 
0 Property Dornoge 0 Neor Miss 

lr chtmlcol exposuro, whot malerlal(s) was(wtre) involved: --.4-.f-.f-1.'.1---------------
What WD.S tht ru~turt or exposure (contact. inhalation, etc.): 

Body Part(s) Altoc:ttd: Ptimary 

WuryiiUn.._, Requi<cd: 0 

ID.iutJIDlnoss Resulted In: 0 

Status at Time or Roport: 

Roo'" TrutmontO Ro<pltalizotlon 

0 Limitation or Dutl<s 0 Fatality 

(atbch documentation. including Physician statement): 

Pa&• I oil Figut< 6 
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Type d Vchide/Equipnlent 

0 Automobile 
0 8U5h Hog 

Name ol !ttm 

Name-

None 

Emplo.r« Slcnotur<: 

MISS REPORT 

Type or CoJiision 

0 Side Swipe 
0 Hudon 

Proper-tyiMatcrillVJtem.s Jnvolvcd 

Front ~at 0 Yu 0 No 
Ootk Stot 0 YC$ 0 No 

S Amount of Damage 

Ph-one Numbu 



• I 

r .. :Je of door J.efT .s icle oj te/ude . 

• 

' 



EODT ACCIDENTIILLNESS/NEAR MISS REPORT 

" ;7'11;~ ~ 'f. M , I'' %•·;,;;_;;.; ).<''(;::' . '.~,,, . ::.;;..· 
' 

. .. 

Name: TIJ""''-~ .E. S-IC.;Jt)e_ SSN: /"/0 50 -£13_S'i__ 

!Job Title: S;Te .So.ft!Ty <t.td IJ€'o../71. I"'L'.L (c~,.. 0.().11.: 1\' J"ru.S"$ I Sex: ;'f I Age:37 

Site Nome:(!..,/ eb'"" Isla.Ad /{)WK1 PR.. I SSO: ..> .. ,~~ e .._ s " boV' e. 
Date or Report: )f J "'" '( b I Date or Incident: e Ja.~ 1 b Timt or ln<idenc I/~ C> 
T:>.sk/Operotion Being Conducted : Ec:/c,q 
PPE Worn: J..~~e I D 

Site Conditions ot Tim< of Incident 

Ttmpernture: ~s· Humidity: 
Wind Speed: ,,.,. ~ Oirtdion; E . Cloud Cover: p, r-t (! ;.., . "'" 
Pu-tipitation: A), , Othtr: 

Type or Incident: ~eNonal liiJury 0 Ptrsonal Din= 0 Chtmico.l Exposure 
Motor Vehicle 0 Property Damage 0 Ntar Miss 

Ir chemi~l expo:surt" what l'l'\llttrial(s) wos(were) involved: -tJ//) 

What w:>.< the notnre or exposure (contact, inhalation, etc.): /V/11 

Other Jndividual(s) Involved: Non~ 
·-·~ '" ,, . 

-~ype or lnjuryffllness {laceraUon, strain, etc.): 

" • 
""'-. 

Cause or .,,. -....... 
"'-.... 

-....... 

""" Body Port(s) A!Ttcted: Primary ""'-. Secondary 

lnjuryi!Uness Roqulred: 0 On Site First Aid Th ''" "' 0 Eme~ency Room TroolmentO Rospltallution 

lnjuryltllness Resulted In: 0 Loss or Work Tim• ~ Limit:>tion or Duties 0 Fat:>lity 

0 Other: (Explain) 

St.~tus at Time of Report: 0 Returned to Work: (J)att \ 0 ~ (Antltlpotod Stay \ 

0 Convalt.sdng: (Anticipated Length or " ) 

0 Other· "" On Site First Atd Treatment Given: ""'-. ......._ 

OCT Site Medle:.l Trtatment (:.tbicb doc.umenbtion, including Physician $tattment): ~ 
II ' 
?.ge I of 2 Figure 6 



• Type c( Vebiclt/Equipm<nl 

0 Automobile 0 Vanfl'ruck 
0 Bush Hog 1!!1 Othtn j!Y!f SUJI 

Name of Item 

Type or Colli.slon 

0 Side Swipe 0 Reor &d 
0 llud on 0 Drooclsidt 

Proputy/Mattn&lllttnu lnvolvtd 

Owner 

lias EODT Home Offiu been notified? 0 y.., 0 No, If Yes, Whcn? 

Front ~ol 
Dack~t 

Yes 0 No 
Yu 0 No 

$ Amount of Damaee 

Dy Whom? 

Employee Commenls: -------------------------------1 

Witn.-

Name Orpnlution Phone Numba' 

Emplo.ree Signature: 

Date: 

Date: 

Figuse 6 

.. 
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• CULEBRA ISLAND NATIONAL WILDLIFE REFUGE 
OECer1 ANALYSIS 

DRAFT REPORT 

EXECUTIVE SUMMARY 

QuantiTech. Inc., was conll1lCtcd by lhe U.S. Arnly Engineer and Suppon 

Center, HuntsVille. (USAESCH) to apply the Ordn311ce and Explosives Cost

Effectiveness Risk TO<ll (OEC~rr) in evaluation or the ordnance and explosives (OE) 

contamination or Culebra Island National Wildlife Refuge In Pueno Rico. QunntiTc:ch was 

to provide an estimate of risk for each sector both In terms of the Individual and the total 

population. OECur measures risk in terms of how often people are exposed to OE when 

participating in commonly performed activities at u site. e.g., hilcing, construction. 

camping. etc:. 

The sector map of Culebra Island National Wildlife Refuge is shown in Figure 

• ES-1 . The cays on which sampling was done arc identified as separate sectors. 

• 

Northwest 
Peninsula B • 

~ Flamenco = -\liP-' J- • Ridge 

~~~ I~ 
Cayo 
del Aqua 

Figure ES-1. Culebra lsland National Wildlife Refuge 



The removal options to be considered in the analysis were provided by USAESCH 

to QuantiTech nod nrc identified in Tuble ES·l . 

Table ES-1. Removal Options for Culebrolsland Notional Wildllte Refuge 

Sector No Surface 1 Foot 4 Fool 10 Foot 
Action Remoyaf Removal Removal Removal 

Isle Culebrita X X X X X 
Cavo Botello X X X X X 

Cavo dCT Aeua X X X X X 
cavo Lobo X X X X X 

Cerro Balcon X X X X X 
Northwest Peninsula· A X X X X X 
Nonhwe$1 Peninsula • B X X X X X 
Flamenco Area · Beach X X X X X 

Flamenco Area· X X X X X 
Camo2round 

Flamenco Area • Rid2e X X X X X 

Two density estimates, high density and low density, were used in the cnlculation 

of risk to completely reflect all da1a collected at the site and to address the sensitivity of risk 

to the ordnance density estimate. Data collected during the Time Cripcnl Removal Action 

performed by MTA (May 1995) at Flamenco Area Campground and sampling dam 

collected during the EE/CA fieldwork performed by ESE, Inc. (November 1995 • 

February 1996) was used to calculate the density e$tlmate$, Delails of the density 

estimating Wlalysis C3n be found in Appendill D. Density Estimates. Tllble ES-2 presents 

the expected annual exposures at Culebrn Island National Wildlife Refuge for the high 

density estimates. An expected exposure, as defined by OECert methodology. is a 

panicipnnt in an activity being in the prolllmity of ordnance, with or without knowledge by 

the p311icipant 10 the pre$encc of the ordnance. Tllblc ES-3 renects the expected annual 
exposUI'C.S for the low density c.stim31C.S. The expected annual exposun:s an: driven by 

popul:uionltourist eslinlllles provided by the Depanment of Narural Resources to the 

EEICA comractor. The number or expected exposure would decrease with the decrease in 

tourist/population estimates. 

2 
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Table ES·2. Expected Annual Exposures for Culebra Island National Wildlife 
Refuge: High Density Estim:ates 

Sector No Action Surface 1 Foot 4 Foot 10 Foot 
Removal Removal Removal Removal 

Isle Culebr\1.3 182.822 9620 9156 9156 9156 
Aamenco Area • 16,062 996 809 809 809 

Beach 
Aamenco Area- 12.759 836 648 648 648 

Campground 
Nonbwest 7576 380 380 380 380 

Peninsula • A 
Nonhwesr 7037 353 353 353 353 

Peninsula • B 
Cavo del A~ua 4806 241 241 241 241 
Cerro Balcon 2528 139 139 139 139 

Flamenco Area • 1956 125 121 108 102 
Ridge 

Cayo Botello 1045 53 53 53 53 
CayoLobo 568 29 29 29 29 

SITE TOTAL 237,159 u.nz 11.929 11.916 t t ,910 

Table ES-3. Expected Annual ExposurM for Culebra Island National Wildlife 
Refuge: Low Density Estimates 

Sector No Action Surface 1 Foot 4 Foot 10 Foot 
Removal Removal Removal Removal 

Isle Culebril3 112 •. 361 5913 5628 5628 5628 
Nonhwcsr 5320 267 267 267 267 

Peninsula • B 
Nonhwest 3679 184 184 184 184 

Peninsula- A 
Cavo del Arua 1402 71 71 71 71 
Cayo Botello 493 25 25 2S 25 

Flamenco Area • 138 138 II II II 
Beach 

Aamenco Area· 138 138 t I II II 
Campground 

Flamenco Are.a - 19 19 16 7 3 
Ridl!e 

CayoLobo 0 0 0 0 0 
Cerro Balcon 0 0 0 0 0 
SITE TOTAL 123.550 6755 6213 6204 6200 
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CULEBRA ISLAND NATIONAL WILDLIFE REFUGE 
OECut ANALYSIS 

DRAFT REPORT 

1.0 BACKGROUND 

QuantiTccb, Inc., wss conr.racted by lhe U.S. Army Engineer and Support 

Cemcr, Huntsville, (USAESCH) to npply lhc Ordnance and Explosives Cost· 

Effectiveness Risk Tool (OECen) in eV111uation of lhc ordnance and explosives (OE) 
conuunination at Culebra Island National Wildlife Refuge in Pueno Rico. QuantiTech was 

to provide an estimate of risk for each sector both in ~rms of per individual and lOti! 

population. OECerr measures risk in terms of how often people are c)(posed to OE when 
participating in commonly performed activides at a site, e.g., hiking, camping. etc. 

Appendix A provides a brief description of !he OEC~rr risk estimating methodology. 

Sectors are defined as physic31ly contiguous areas wllh homogeneous 0 E 
contamination density and terrain factors such ns vegetation density, terrain slope, and soli 

type. In this analysis, seven "ordnance operable units" (or sectors) were identified by 

USAESCH nnd provided to QunntiTech. (See Figure ES-1 for the sector identificnr.ion.) 

Further refinement was necessary in the original Flamenco Beach Sector nnd the 
Northwest Peninsula Sector for the OECen analysis. The original Flamenco Beach Sector 

was divided imo lhn:c sectors for the OECut nnalysis due to terrain factors and activities 
expected to be present in !he these areas. These sectors were n=ed Flamenco Area -

Beach, Campground, and Ridge. The Northwest Peninsula was divided into two secto11, 
Northwest A and Northwest B. :u the United Swes Fish nnd Wildlife Service fence Une. 

This division was made due to this fence barrier and ~rro.in present into Nonhwest 
Peninsula B which created a difference in the number of possible entrants lmo each of the 

tWO SCCtOt$, 

Sector OE density estimates were developed using !he resultS of lhe EEICA grid 

sampling dalll for the site as well as dnr.a from the Time Critical Removal Action thai was 
perfonned on Flamenco Beach. Details of lhe density estimate calculations can be found in 
Appendix D. Density Estimates. Tourist and population dara used for panicipalion raleS 

• for activities were provided by the EEICA Conll'al:tor ESE to QuantiTcch, Inc. These 
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population/tourist numbers were used in conjunction with population from the U.S. 
Census Bureau data for the OECerr analysis. 

The data collected for use in the OECert analysis, along with the source for each. 

is provided in Appendix B. The assumptions made in the OECert analysis. along with the 

rationale for each, arc provided in Appendix C. 

5 



• 

• 

• 

2.0 ANALYSIS 

2.1 RISK ESTIMATING INPUTS 

The ana.lysis perfonned to estimate exposures for the ten identified risk analysis 

sectors contained wtthin Culebra Island National Wildlife Refuge included lhe 

consider.uion of five removal options. Each removal action was evaluau:d using two 

density estimates. The removal options and contamination density estirruues are: 

• No action: low density estimate and high density estirrwc. 

• OE removed from surface: low density and high density. 

• OE removed to a depth of I foot: low density and high density. 

• OE removed to a deprh of 4 feet: low dens.ity and high density. 

• OE removed to a depth of I 0 feet: low density and high den.sity. 

Activities which were identified in each sector are listed in Appendix C. OECert 

methodology calculates public and individual risk according to participation rates in 

activities identified in each sector. The methodology considers whether lhe activities are 
surface only or include a ground inlfUSive component and uses the number of participantS 

in each activity. Appendix A provides details of the risk estimating methodology. 
Appendix C also provides Information regarding participation num~ for each see tor. 

2.2 A.'IAL YSIS RESULTS 

Figure 2.2· 1 shows the expected annual exposures for each removal option for ''No 
Action" in each sector in Culebra Island NationoJ Wildlife Refuge given the "low" density 

estimate for ordnance. The "No Action" removal option is included to represent the current 
expected exposures for lhe site . 
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Figure 2.2·1. Low Density Expected Annual Exposurt.s for Population: No Action 

7 



• 

• 

• 

Figure 2.2-2 shows the expected annual cxposun;s after surface removal or OE 

from each sector at Culebca island National Wildlife Refuge given the "low" density 

estimate for ordnance. The vruues associa1ed with surface removal represent the expected 

annual exposures remaining after .surface clearance of OE for each sector identified. 
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Figure 2.2-2. Low Density Ex~ted Annua.l Exposures for Population: Surf:ace 
Removal 
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Figure 2.2-3 shows !he expected annual exposures afler I foot remo,•al of OE from 

~ch sector at Culcbn~ Island National Wildlife Refuge gaven the "low" d~nsily estimate for 

ordnance. The vnlues n.~~ociaccd with the I foot removnl option represent the expecc.ed 

annual exposures remaining afler I foot removal of OE for each sector identified. 
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Figure 2...2-3.- Low Density Expected Annual Exposures for Population: 1 Foot 
Removal 
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E:.pe;:ted annuo.l CX:po$Ures for 4 3nd 10 foot removal of OE for "low" density 

e~timares a.re shown in Figures 2.2-4 and 2.2-5 respectively. The values associated with 4 

and 10 foot rcmovnl of OE represent expected annual exposures remaining after removal 

of OE at these respective depths for each sector listed. 
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Figure Z.Z-4. Low Density Expected Annual Exposures fo.r Population: 4 Foot 
Removal 
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Figure 2.2-5. Low Oenalty Expected Annual Exposures ror Population: tO Foot 
Removal 

Figure 2.2-6 shows lhe expected annual e~posures for lhe .. No Action .. removal 

option for each sector at CU iebra Island National Wildlife Refuge given lhe .. high .. density 

estimates. The No Action option represents lhe eurrent level of exposure at Culebra lsland. 
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Figure 2.2-6. Higb Density Expected Annu:U Exposures for Popuhuion: No Action 
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Figure 2.2-7 shows the expected annual exposures for surface removal of OE from 
e~ch sector at Culebra Island National Wildlife Refuge for "high'' density estimates. The 

values associated with surface removal represent the expected annual exposures remaining 
after surface clearance of OE for each sector . 
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Figure 2.2-7. High Density Expected Annual Exposures for Population: Surface 
Removal 
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Figure 2.2-8 reflects the expected annual exposures for I foot removal of OE for 

each sector given "high" density estimates. The values associated wit.h the I foot removal 

option represent the expected annual exposures remaining after I foot removal of OE for 

each sector identified. 
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Figure 2.2·8. High Density Expected Annual Exposures for Population: 1 Foot 
Removal 
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Figure 2.2-9 shows !he expected annual exposures for 4 foot removal of OE for 

each sector given "high" density estimates. Figure 2.2-10 shows !he expected annual 

exposures for 10 foot removal of OE for each sector given the ''high" density estimate. 

The values associated wi!h the 4 foot removal and I 0 foot removal option represent the 

expected annual exposures remaining after 4 fOPI and 10 fool removal of OE respectively. 
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Figure 2.2-9. Nigh Density Expected Annual Exposures for Population: 4 Foot 
Removal 
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Figure 2.2·10. High Density Expected Annual Exposures for Population: 1 Foot 
Removal 

2.3 INTERPRETATION OF ANALYSIS RESULTS 

Figure 2.2- I presents the current level of risk at Culebra Island National Wildlife 

Refuge for each of the ten sectors identified for analysis for "low" density estimates. As 

can be observed from the figure, Isle Culebrita has the highest number of expected 

exposures because of its density (59 items per acre), the location of the ordnance on the 

surface of the ground (59%), and the number of people who are estimated to visit the cay 

annually (20,800). 

Figure 2.2- I also reveals that Northwest Peninsula-S has the second highest 

number of expected annual exposures for the "low" density estimate due to its density 

(11.1 items per acre), its ordnance surface density (33%), and the large number of 

participants in the identified activities. Although public entry to the area is restricted and 

participation in the sector is limited to bird watching, hiking is an activity planned for the 

• sector in the future. Therefore, the OECert analysis recognized hiking as an activity in the 
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sector and included the same number of hikers in Northwest Peninsula-S as in Northwest 

Peninsula-A. Although several other sectors have higher density estimates. the number of 

entrants to the other areas (such as the cays) is less. thus producing fewer expected 

exposures. Northwest Peninsula-A ranked third in current expected annual e~posures for 

"low" density estimates. Although this sector has a high number of participants in all 

activities, the estimated ordnance density, 3.26 items per acre with 50% surface, is lower 

than Northwest Peninsula-S or Isle Culebrita. 

Figure 2.2-2 reveals residual expected annual exposures after surface removal of 

ordnance at Culebra Island National Wildlife Refuge. The 94.5% reduction in e~pected 

exposures on Isle CUiebrita, 95.0% reduction in Northwest Peninsula-B. and 95.0% 

reduction in Northwest Peninsula-A are the result of sweep efficiency and surface. 

activities. 

As can be seen in Figures 2.2-3 through 2.2-5, any additional reduction in expected 

e~posures occurs only in the sectors where ground intrusive activities exist. In any case 

where the expected annual exposures do not change from one removal option to the next, 

this indicates that !he intrusive depth associated with the activities occurring within the 

sector are all less than the removal depth associated with the removal option. Even if more 

ordnance is removed to a depth of four or ten feet, these items were not expected to be 

responsible for the expected exposures resulting from act.ivities in each sector. Only the 

Flamenco Area • Ridge Sector continues 10 show a decrease in expected exposures with 

removal of ordnance to four and to ten feet as shown in Figures 2.2-4 and 2.2-5. This is 

due to the anticipated construction (a ten -foot ground-intrusive occupational activity) in this 

sector. 

Figure 2.2·6 presents the current level of risk at Culebra Island National Wildlife 

Refuge for the "high" density estimates for each of the ten sectors. The highest number of 

expected exposures are once again seen on Isle Culebrita for the same reasons as those 

noted for "low'' density estimates. The sector with the second highest number of expected 

annual exposures, as seen in Figure 2.2-6, is Flamenco Area-Beach due to the location of 

ordnance on the surface (30.77% for "high" density estimates), the estimated ordnance 

density (3.7 items per acre), and the high number of participants in the activities identified 

i.n the sector. The Campground Sector of Flamenco Area is third in the ranking for 

expected annual exposures for the population due to the location of ordnance on the surface 
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(30.77%), !he estimated ordnance density (3.9 items per acre). and !he number of 

participants in the activities identified in the sector. 

Figure 2.2-7 shows the residual risk remaining after surface removal of ordnance at 

Culebra Island National Wildlife Refuge. Once again, it can be observed !hat 

approximately 95.0% of risk is removed wilh surface removal of ordnance in all sectors at 

Culebra Island. Additional risk is removed by one foot removal of ordnance at Isle 

Culebrita and in Flamenco Area -Beach. Campground. and Ridge Sectors because three 

subsurface activities, ground intrusive to one foot, child-play. camping. and picnicking, are 

identified in tllese sectors. Therefore. removal of ordnance to a deptll of one foot would 

futther reduce the expected risk. 

Only Fla.menco Area • Ridge continues to reveal reduction in risk witll tile four and 

ten foot removal options as can be seen in Figures 2.2-9 and 2.2-10. As stated previously. 

construction is ground-intrusive to ten feet thus producing expected exposures to a depth of 

ten feet (or the maximum ordnance penetration depth, whichever is greatest.) With 

removal of ordnance to ten feet (or maximum depth), expected exposures would be 

reduced for construction thus resulting in the reduction of expected exposures in the sector. 

Additional information and further explanation concerning the risk to the population and 

the risk to the individual (probability of individual exposure) resulting from the OECen 

analysis for Culebra Island National Wildlife Refuge can be found in Appendix E. Risk 

Estimates for Culebra Island National Wildlife Refuge . 
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APPENDIX A 

OECert RISK ESTIMATING DESCRIPTION 

Public exposure to both surface and subsurface OE items is characterized by a 

Poisson process. The Poisson distribution is the appropriate distribution because it is 
believed that sectors can be delineated, via appropriate sampling techniques, lhat exhibit 

homogeneously distributed OE. This homogeneous distribution of OE allows the passage 

of participants through lhe site to be characterized as a Poisson process. 

The public exposures result from individual.s performing specific activities (both 
recreational and occupational) within OE-contaminated areas. The expec.ted number of 
surface OE exposures per participant in a sector is dependent on OE density, the 

proponion of OE on the surface of the ground. and the activity participant's exposure area 
(lhe area traversed by an individual while performing an activity). The expected number of 

subsurface OE exposures per participant in an area is dependent on 1he OE density, the 

proponion of OE beneath the surface of the ground, the density distribution of the 

subsurface OE, and lhe area associated with an activity performed in the area. 

The calculation of the total expected number of exposures to OE at a site follows 
a step-by-step process. First. for each sector, the expected number of exposures for a 

single individual participating in a specific activity is calculated. Second, lhe number of 

individuals that are expected to panicipa!e annually in thai activity on the site is detennined 

based on the demographics surrounding the site and activity participation data. The two 

values are combined as shown in the following relationship to give the total annual number 
of exposures expected io occur for participants in the activity that was identified. 

E[ Activity Exposures]= E[ exposures for single participant)· E[ annual participants). 

These calculations are then perfonned for each activity that has been detennined 
io be participated in at the FUDS. The values for the expected number of exposures 
resulting from participation in each activity are summed to yield the overall risk value for 

the site. 

E[Total Exposures]= L,E[Activity Exposures). 
4JI..ai'o'i!Scl 
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APPENDIX B 

DATA COLLECTED FOR CULEBRA ISLAND NATIONAL WILDLIFE 
REFUGE OECert ANALYSIS 

Th.e following table includes the data used M inputs to the analysis performed for 
Culebrn Island National Wildlife Refuge using OE Cost-Effectiveness Tool (OECerr). 

Each i1cm is ~ompanied by its source. 

B-2 



Table S.l. Culcbra bland Nalioul WIJdlire RtfUJ;e Data 

Faet So11rte 
Area of Culcbra lsiMd Nolloool Wildlife Refuge FUDS is Culebra Island National Wildlife Refuac Archive ScOtCh 
approxirmiCiy 2660 acres Rtport, f>repaml by U.S. Army Corps of En11Jnter$, Rock 

Island Dis1rict. Fe 199S 

Vqetalion ofNotthwnl Pminsub A Sect« • Brushy / Trees Culebra lsl.md Site Visit 11n4 ESE Ardll\-e Assessment 
Sheets 

VCCC'31ron of Noeth west Peninsula B Sec.IOJ ~ Gnssy I Cllldn lsl.w1 Site Visit and ESE Arc:hl\-e Assessment 
BMhv Sheets 

Vegewion of l'"bmc:.- Area Bc:ach Sc:ctor • Ck:ar Clllcbra Island Site Visit and ESE Arc:hl•e Assessment 
Sheets 

Vep,cwion of Fl~ Area Camperound Sc:c:tor • Grassy I Culebralslond Site Visit and ESE Arc:hrvc: Assessment 
BrushY Sheets 

Vegetation ofnamcneo Area Ridge Sector • 8 M hy Trc:cs Culebra Island Site Visit and ESE Archrvc Assessment 
Sheets 

VegetatiOn of Cerro Oalcon Sector • Grassy f DMhy Culebra lslllnd Site Visit and ESE Arc:h.-e Assessment 
Sheets 

Vcr:crar ion of Isle Culcbrhn Sector • Grassy I Brushy Culebra lsl11nd She Visit and l:SU Archive Assessment 
Sheets 

Vcgcrarlolt oi" Cayo Uorclln Sccror • OrasJy I Urushy Culebra I sian!) Site Visil und nsr. 1\rchl vc AsSI:SSIIICII( 

Sheers 

Vcgcration ofCayo del Ap,ua Sector • Grassy I l)rushy Culebro Island Site Visir and r::srz Archive Asscssmcnr 
Sheets 

vc,cralion of Cayo Lobo Sector • Grassy I Brushy Culebra lsl3nd Sire Visit and ESE Ard1i-.e Assc:ssment 
Sheets 

Slope of Nonbwest Pcmnsula A Sector • ( II" - 30") Culcbra Island Site Visit and f:.SE Ard1ive ASsts5111C111 
Sheets 



• • • 
Table 0 -1. C ulebl"'l bland National Wildlife Refuge Data (C.ntlnucd) 

s~ ofNonh .... 'tSl Pmillsula 8 S«tor. (1 1° - m Culebn Island Site Visn ucl !;SE Archive Nsc:ssmenl 
Sheets 

Slope of Flamenco Area Beach Sec:1oT • (0" • I 0") CUlebru Wand Site Visit and ESE Archive /Uses$mc:nt 
Sheets 

Slope or F1.amcnco Area CamPCJOUDII Seea - (O" • 1 0") CUldn hlaDd Site Visit lind ESE Archive Assessment 
Sheds 

Slope of Ramcneo Area Ridlc Sccc.or • Over 30" Culdn lsbDd Site Visit and ESE Archive: Ancssmc:nt 
Sbceu 

Slope of Cerro Bakon Seetor • (I I • • JO") Culc:bra Island Site Visit and ESE An:have Assessment 
Sheds 

Slope oflsle Culcbri&a Sector • ( 11• • JO") Culcbra lsland S"rtc: Visit and ESE Archive AJ:Sc:SSment 
Sheets 

Slope of Cayo Oocc llo Sector • ( II "· JO") Culebra Island Site Visit and ESE Archive: ASSC:SSnlc:nt 
Sheets 

Slope ofCayo del A8114 Sector • ( I I• • 30") Culcbra Island Site Vislt and ESE Archive: Amssment 
Sheets 

Slope of Cayo Lobo Sector • (I I • • 30") Culcbm Island Site Vlsil :and ESE Archive Amssment 
Sheets 

Soil Typo of Northwest Peninsula A Sector is Cloy Culcbru lslond Archive Search Report und 1\SE Archive 
Assessment Sheets 

Soil Type of Northwest Peninsula B Sector is Clay Culc:bra Island Archive Search Repon and ESE Archive: 
Assessment Sheets 

Soli Type of Flamenco Area Beach Sector is Sand Culebn Island Archive Search Rcpon and ESE Archive 
Assessment Sheets 

Soil Type of FlanaciiCO Area ~ Sector is Sand Culc:bra lsland Ardai~c: Sean:h Reponand ESE Archh't 
Assessment Sheets 



Table D-1. Cukbr11 lJiaod National Wild lift Rdugt Data (CODdudtd) 

Soil Type of Flamenco Area Ritlsc Sedor is Clay Culetn Island Ardlivc Scalch Report and ESF.. Archive 
A.sscssmcnt Sheets 

Soil Type of Cerro Balcon See10r is Clay Culeln lsl:lncl Ardlive Sc:atdl Report and ESE An:hi•-c 
Assessment Sllecu 

So1l Type ofblc C~lebnta Scctat is Clay Cldcbrllsland Arduvt Scareh Report end £Sf. Archh'C 
Assessment Sbeets 

Soil Type ofCayo Boldla Sect« is Clll)' Culcbta lsland Artha•-e Sc:atch Report end ESE Archi•c 
Auessmcat Sllccu 

Soli , .)pc ofCayo ckl Aaua Scc10r i$ Cby C\lk:bra lsbnd Archh'C Search Rcportlnd ESF An:ha•c . Assc:ssment Sh«ts 

Soil Type ofCayo Lobo Sector is Clay Culcbra Island Archh'C Search Rcpon and ESU Archhe 
Asscsmetlt Shtcts 



• 

• 
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APPENDIX C 

ASSUMPTIONS FOR CULEBRA ISLAND 

NATIONAL WILDLIFE REFUGE OECert 

ANALYSIS 
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APPENDIX C 

ASSUMPTIONS FOR CUI..EBRA ISLAND NATIONAL WILDLIFE REFUGE 
OECen ANALYSIS 

The following table includes !he assumptions used as inpurs to !he analysis 

perfonned for CUiebro Island National Wildlife Refuge using the OE Cost-Effectiveness 

Tool (OECtn). Bleb assumption is accompanied by its sourt:elrotionale • 
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Table C-1. Culebra lsb .nd National Wildlife Refuge 

Assumption Sourtt!/Ratlonale 
Frshin&. lhkmc. tnd Brrd Wartlunc take pbce ia Nonhwest Sile O~mwion and ESE Ard!ive Assessmut Sheen 
Pcnuuub A Sector 
Bird W•chon& and Hiko n& (fucurc) take pl:x:c in NOIIJI-..e5t Sote Obse,asoon lnd ESE Ard!ove Asscssmcat Shccfs 
Pcnuuu l.t 0 Sector 
Swimmon&. Olild Play, and fr§hong rake plaee in Aamenco Area Si1e Observation and ESE Archive ASSC$sment Sheds 
Bcxh Sector 
Campinc. Olold Pby,l'lcnocluna. and Hillin& tuc plxe in Sore Ob6crvation and ESE Archo•e M'ICssmcnt Sheds 
Flamenco Aru <A nd Sec!« 
Ho~rna. Bttd W;atehoac. ConnNCbOII (future), and Sllr'eying 
(future) rake placc on Aatll(nco A112 Rld~e Sector 

Sote Obscrvauon and lSE Ardu~~e ~1\l Sheets 

RaachonJ:taLcs plac:c m Cerro B•lc:oo Sector Sue Obscrvauon and I:.SE Arch1ve Asscwncm Sheets 
Chold J'lay, FIShing, Swommma. and I liking take place in Isle Sote Ob...:rvallOn and I:.SI! Arduve AS-"~Cumtnt Sheets 
Culcbnta Sector 
I hklna takes plxe in Cavo Dote II a Sector (Short Distance Only) Sole Observation and ESC Archive Assessment Sheets 
Htklng and Uird Wateh10g tul.e pl1ce In Cuyo lief Agua Sector Site Obscrva1ion ond ESLi Archrve Asscwnent Sheets 
(Short Diuance Only) 
Htklna takcs place m Cayo Lobo Sector (Shon Distance Only) Site Observation and ESE Archive A'Sessmcnt Sheets 
Tom I number uf entrants per ye~r to Nonhwest Peninsula A Sector liSE Arthive AUc:l)mcnt Sheets 
= soooo 
Totnl numll<:r of entrants per ycnr 10 Nonhwcsl Peninsula B Sector ESU Archive /\ $SCS~ment Sheets 
= 100 
Tolul number of ent rants per year 10 Flnmcoco Area Sectors = ESE Archive Assessment Sheets 
so.ooo 
TOIII number of entrants per ycatiO Isle Culcbnta Sector= 20,800 ESE Archive Assessment Sllcets 
Total number of entrants I!Cr y~r to Cayo Botclla Scclor = 200 ESE Archive AssesQ!lCnt Sheets 
Tollll number of entrants I!Cr yeur 10 (A yo del ARUll Sector - 250 ESE Archive Asscwnem Sheets 
Total number of entrants I!Cr ycur 10 Cayo Lobo Sector= 200 ESE Archive Assc.~smcnl Shectl 
Effecii \'C Area for lliklna on Cayo B01ella = 0.0403 acre Emrnnu to cay are olleaul (except USJI&WS employees), 

effective :area allow, hike 10 centct of cay and return. 



• Table E-13. Expected Annual E'Xposures for Flamenco Area - Ridge Sector 

No Action vv ..... 

0 
I Foot 

0
4 Foo:, 

0
10 Foot 

HiRh l ow Hi•h L ,., )'! gh LDW 

~ 
l ,., _H £h Low 

Bikinr 1788 0 90 0 0 0 
Bird 117 0 6 6 0 

12 _( I I () 

* 
I I 24 s 3 

IO:TAL I I I 111 )8 102 3 

Table E-14. Expected Annual Exposures for Cerro Balcon 

No ActiGn Surfoco 1 Foot 4 f'oot 10 Foot 
Rttnov•t Remo••l Remo•al Rtmoval 

Oensitv iXn>itY o ...... 0.nJitY Density 
A<thitv Hi~ll Low Hid~ Low Htdt Low Hith Low Hith low 

!Uncltin2 2j28 0 139 0 139 0 139 0 139 0 
TOTAL 2S28 0 139 0 139 0 139 0 139 0 

• Table E-15. Probability of ln.dlviduol Exposure for Isle Culebrit.o 

No Action Su.rCact I Foot 4 •·oot 10 Fool 
Removal Removal Removal Rtmovol 

DensitY Oenshy Ocn!ity O.nsoiY Otnsity 
Aclirity Hit~ Low Hith Low Hith Low Hi~~ Low Hlth Low 

Child Plav Ill til Ill Ill Ill Ill Ill 112 til 112 
Swimminll Ill Ill tn 1/11 tn 1111 tn 1/12 Ill 1/12 

Fishino Ill Ill In 1/12 In 1112 In 1/12 In 1/12 
HikinK Ill 1/1 I (I 1/2 til 1/2 Ill 112 Ill 112 

Table E-16. Probability of Individual Exposure for Cayo BoteUa 

No Acdoo Surtact 1 Foot 4 Fool 10 Foot 
Re.moval Rt'monl Removal Romo .. l 

O.nsirv Ocntilv Dc.n.sily DcnJhy Density_ 

Actlorll'f Hi&h l Low Hith I low Hiah I Low Hi•h I Low t!i1h I Low 
Hikinll Ill _l 1/1 l/4 I 1/9 1/4 I 1/9 1/4 I 119 l/4 I 119 

• 
E-8 



Table E-17. Probability of Individual Exposure for Cayo del Aqua 

No Action Surfa<c I Foot 4 foot 10 Foot 
Removal Removal RtmovAI Rtmova l 

DensitY Dens ltv Dcnsitv Density Dcnsitv 
Attlv!tv Hi ph Low Hi~h Low Hl•h Low Hi•h l,ow Hieh Low 
Hi kin~ Ill 1/2 116 1119 1/6 1119 116 1119 1/6 1119 
Bird Ill Ill 1/1 Ill Ill Ill Ill Ill Ill Ill 

Watchinv. 

Table E-18. Probability of Individual Exposure for Cayo Lobo 

No Action Surface I Foot 4 Foot 10 Foot 
Rtmoval Removal Removal Removal 

Dcn$hY Density Density Q<nshY DensitY 
Act.ivitv Hi~h J Low Hi2h I l,qw fliAh I Low Hhih I Low HiRh I Low 
Hikin• 1/1 I 0 118 I 0 118 I 0 118 _I 0 IIA .1_ 0 

Table E-19. Probabitity of Individual Exposure for Northwest Peninsula A 

No Ac:don Surratt I Foot 4Foot 10 Foot 
Rcmovat Rtmoval Rt.movat Re.moval 

Dcnsitv Denshy Dtnshy De:nshv Density 
Adivitv HiRh Low Hl • . h Low Hi~h Low Hi2h Low High Low 
HikinR Il l If.! 1114 1129 1114 1129 1/14 l/l9 1114 1129 

Bird Ill Ill 1n 1113 1n 1/13 1n 1113 In 1113 
WorehinJ 

Fishing liS 1110 119t II 1/91 II 1/91 II 1/91 II 
186 186 186 186 

Table E-20. Probability of individua l Exposure for Northwest Peninsula B 

No Action Surf au I Foot 4 Foot 10 Foot 
Rtmov•l Removal Rcn\oval Rcmov"-1 

Density DensitY DensitY Density Dcnsitv 
Activitv HiRh Low HIJ!h Low Hith Low Hith Low Hlth Low 

Hikina Ill Ill liS rn liS 1n liS 1n lis 1n 
Bird Ill Ill 1111 1114 Ill! 1/14 1111 1/14 1111 1/14 

Wotchln~ 

E-9 



• Table E-21. l'robnblllty or Individual Exporure for Flamenco Area • Beach 

No Action Surf•te I Foot 4 Foot lOFoot 
RemoYUI Rtmovtl R.emoval Removal 

DensitY Ocnsitv Dens:itv Ocnsl!Y_ Denslry 
Atdvhv Rith Low Hloh low Hil!h Low HiRh Low Hi~b Low 
f';1$hons 1no 0 II 0 II 0 II 0 II 0 

U!7 1387 1387 1387 
Child Play 1/3 1151 1/8 1151 1110 Jl lfiO If 1110 If 

658 6S8 6S8 
Swlmmlns tno 0 II 0 II 0 If 0 II 0 

1387 1387 1387 1387 

Table E-ft. Probability or Individual Exposure for Flamenco Aru • Campground 

No Action Surface 1 Foot Removal 4 Foot Removal 10 Foot Removal 
Rtmovat 

Denshv DcMitY Dtnsitv Dtnshv OenthY 
A<livlty HlJth Low High Low Hi~ LQW Hi,to Low Hi~h Low 
Hilcinr 112 0 1/24 0 1124 0 1124 0 1/24 0 
Child Ill lfSI 1111 1151 1111 II 1111 II 1111 II 
Plav 658 658 658 

Picnic 1192 II II II II II II II II II 
95.466 t.n9 95.466 1825 9.345.794 1825 9.3~$.794 1825 9.345.794 

• Campins 1114 If II II If II If II If II 
97.088 234 97.088 234 1.161,036 234 1.261.036 234 1.261 036 

Table E-23. Probability ot lnruvldual bposure tor Fla.mtnco Ana · Ridge 

No Aedon Sorfac:e: I Foot 4Foot lOFoot 
Rvnoval R.emonl RtmO,rll R~moval 

DensitY Densitv DensitY De sfty DensitY 
AetJYity Hi2h Low Hilh low HiJh Low Rirh Low High Low 

HikinR 113 0 1139 0 1139 0 1139 0 1139 0 

Bini l/2 0 l/18 0 IllS 0 l/18 0 1118 0 
WatchinR 
Su:rve.vint. Ill 0 112 0 112 0 112 0 112 0 

Con.JU\IcUon Ill Ill 1/1 Ill Ill Ill Ill Ill Ill Ill 

• 
E-10 



Tobie E-24. Probability of Jnd lvidual Exposure for Cerro Bakon 

No Action Surf~<• I Foot 4 Foot 10 Foot 
RemovAl Rcmovtal Removal R~mov:d 

Oenslly DcMitv D<!lsitv Dcnsllv Denoitv 
Adivitv HiJh I Low Hi~h I Low High I Low HiRh I Low Hi~n I Low 
R•nchlnr Ill I 0 113 I 0 t/3 I 0 Ill I 0 Ill I 0 

E- ll 
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• 
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APPENDIX L 

COST TABLES 



• • 
COST ESTIMATE SUMMARY 

lot' Culebra Nrnl F adlly 

ALTE.RHA TIVE 2 Al.JEUtA 1M l AL lERNA TtYE ~ 
IHSTmiTIONAL SURFACE 

' '"NCE OPERABLE UNIT CONTROLS CL.EARAHCE 
pNQIIDNiF~ 

bou-1 Flamtnco Beach,._ $330,599 $921.440 

Poo.z ~Peninsula $111,864 $1 ,127,040 

potJ-3 Cerro Bal,on • $12,080 $ 199,360 

OOU~ Cutebrlt. 1111nd SJn.as1 $678,400 

OOU·5 Other Sunoundlng C1y1 $85.920 $315,160 

NOttl , 

• Ptnoino notlnt!Udod M 1110 ln1lll"lion11 Concroll 111emalive tor OOU·3 
Shodlftt dOAOIH lho roeo""'.,.ndld ol!Aimolllto lor uol1 OOV 

CLEAAAHCE 
fOAU$E 

$1,538,000 

$2,$«,8t0 

$287,7~0 

s2.oeo.~4o 

$574,060 

• 

ALTERHA '11VE 5 
COMPLETE 

CLEARANCE 

S2.a8,000 

$e.ll95.$20 

$387,500 

$2,110,880 

$872,720 



~~..c• ContaminatiOn Aa- ptioos 
for Culetwa tQval f~ 

Atelof 

Conhrnlll1tlon 
oou (IUtal ' 

1 :J(IQ 

2 313 

3 lO 
4 82 

s lO 

To~ 7SS 

Note 1 

Noto2 

... Nota 3 

....... AuutMd Assumed QulftUJIOUI AssllrNd 
AYt. UlO AYttlgt Expected uxo Expected Avg.Surf- Surface 
OtMity UXO Dtnafty Total per Total Pttcent Pttetnt 

(UXOI~tttl (UXOIKte) ~ uxo - Anomaly •• AnOINiiet &dm1tt Estimate .. .... 
t ll 4 1.200 2'!> 60,1 1:0~ J<n!o 

u 20 6.2al ~ 313,000 4~ 40% 

0 4 4 120 2% 6.000 IS% 10% 

78 ao 6.56ll 10% as.eoo 58 'Jr. ~ 

108 80 2.:30ll 10% 23.600 49')(, 60% 
16,500 468,200 

Aloa 111 OOU 3 1nc:fuda Otlfllhe suspected targelatea wilhon the -a• fin "'"' of Cerro Blloon 
1\tW 1n OOU 4 lndudes orly the 8R!a of the snfing nange 
Avetlgt Ya!ues differ fTom IIIOW derived from sampling IISIIU Tile EEICA 
~was lin led and U1.e resu!l$ not necessaoily !ndial!ive of tilt dtnsilu 
!hat would be expected across the entire OOU The avetage values given here 
oonec1 consuHants besl estimate or quantities. 
IM iudca surface (to 0.5 feet) and subsurface UXO 

E..,ected 
Sutlace 

uxo 
JIJ4 

2.504 

12 

3,936 

1,180 

8016 



i"""' '"' ......... " 

• EEICA for Culebra Naval Facility 

ro,acl! ~ l V• •·~l UU 

Site: OOU·1 Flamenco Beach Area 
!Auemative 2 • INSTITUTIONAL CONTROLS 
Elstlmated by: FR 
Checko<l by: RW 
Reviewed by: 

""m I IIVI"' nv. UNil "'"' I VI A L 

NO. UNITS MEAS. UNIT COST 

1 Sign fabrication & posUng 17 ea $ 100.00 $ 1.700 
(located along roads & trails) 

2 Perimetedenc:lng, cnaintinlc. 6' high 
plus 3 strands of barbed wire 9 ga, 

13000 feet $15.00 $195.000 

Warning signs posted I!Nt:ry 300 feet 

3 UXOsuppon 10 day $500.00 $4,924 
(for fencing and slgn Installation) 

4 Mobltlze/demolliliU 1 Is $5,000.00 $5,000 

• 

T otsl cap1tal cost S2?6,62A 
Contingency (25%) $51.656 
Consulting (15%) $30,994 
Overhead & profit (20%) $41 ,325 
Total Estimated Cost $330.599 

• Nole5: 
1. Number of olgna II baud upon tclalle1>91h of rood• olld tto•ls ill the OOU. 



1'::~.:::. I "" """". c 
EEICA for Culebra Naval Facility 

rOJ8Ct: ~ ••- 1-~1UU 
Site: OOU-1 Flamenco Beach Area 
Alternative 3 • SURFACE CLEARANCE 
Estimated by: FR 
Checked by: RW 
Reviewed by: 

IICM ---· "IIUN NU. U N II 
NO. UNITS MEAS. 

1 Site Preparation and clearing 300 acres 

2 SuiVey/QC 300 acres 

3 Visual inspection, limited 300 acres 
geophysical investigation 

"4 OisposaVdetonation of OE (surface J 384 uxo 
5 Sign fabrication & posting 17 ea 

(located along roads & trails) 

6 Mobilize/demobilize 1 Is 

Total Cap1tal Cost 
Contingency (25%) 
Consulting (15%) 
Overhead & profit (20%) 
Total Estimated Cost 

NO! OS: 

t. Site pteparatlo!'l is based upon eurrMt land us.e and extent of invest;gallon tequk'ed. 
2. Number of signs is based upon 1ou1 length of roads and trails In the OOU. 

~~~ 
1
cud;TL 

$750.00 $225.000 

$100.00 $30.000 

$750.00 S22S,ooo 

$50.00 $19,200 

$100.00 $1 ,700 

S75,000.00 $75,000 

$575.900 
$ 143,975 

$86,385 
$115,180 
$921,440 



• 

•• 

• 

[CUS1 t:::> IIIVIA II: 
EEICA for Culebra Naval Facility 

rOj8Ct: ;)1 ow 

Site: OOU-1 Flamenco Beach Area 
1-lternatlvo 4 • CLEARANCE FOR USE 
Estimated by: FR 
Checked by: RW 
Reviewed by: 

III:M 'I IVI'I NV, ur~l r 
NO. UNITS MEAS. 

1 Site Preparation and clearing 300 acres 

2 Survey /QC 300 acres 

3 Geophysical inveS1igatlon 
3a High Usage Areas 75 acres 

(25% of OOU • Complete Clearance) 
3b Low Usage Areas 225 acres 

(75% of OOU • Surface Clearance. 
limited investigation) 

.4 Excavation of anomalies 
4a High Usage Areas 15.000 anomalies 

(25% of OOU • 100% recovery) 
4b Low usage Areas (75%) 11.250 anomalies 

(75% of OOU • 25% recovery) 

·s OisposaVdetonalion of OE 741 uxo 

6 Sign fabrication & posting 17 ea 
(located along roads & trails) 

7 Mobilize/demobilize 1 Is 

Total Capital Cost 
Contingency (25%) 
Consulting (15%) 
Overhead & profit (20%) 
Total Estimated Cost 

Notes: 
1, Sito prel)lr&tlon Is bned upon current land use and extent of inv&&tigalion requited. 
~. Numl)et or signs 1$ O.JSe<t upon total ~englh of roads and t:talls In the OOU. 

l"ER' I VIAL 
UNIT COST 

$750.00 $225,000 

$100.00 $30,000 

$1.800.00 $135,000 

$750.00 $168.750 

$10.00 $150,000 

$10.00 $112.500 

$50.00 $37.050 

$ 100.00 $1,700 

$100.000.00 $100,000 

$960.000 
$240,000 
$144.000 
$192.000 

$1 ,536,000 



R"V" I "'"liMA It; 
EEICA for CuJebra Naval Facility 

roroc;r. .. •100 

Si te: OOU-1 Flamenco Beach Area 
jAtternallve 5 • COMPLETE CLEARANCE 
Eatimatod by: FR 
Checked by: 
!Reviewed by: 

RW 

III;:M 'IIVN NV. UN II l't;K I VIAL 
NO. UNITS MEA$. UNIT COST 

1 Site Preparation and dearing 300 acres 5750.00 $225.000 

2 Survey /QC 300 acres $100.00 $30,000 

3 Geophysical Investigation 300 aCfes $1,800.00 $5<10,000 

'4 Excavation of anomalies 60.000 anomalies $1 0.00 $600,000 

·s Disposal/detonation or OE 1.200 uxo 550.00 560.000 

6 MobHize/demobUize 1 Is $ 100.000.00 $100,000 

Total Capital l'OSt $1 ,:):)~.000 

Condngency (25%) $388.750 

Consulting (15'/(o) $233.250 

Overhead & profit (20%) $311,000 

Total Estimated Cosl S2,488,000 

Nottt 
1 S.C. ptepat'aboft 11 based upon cum:na land use aftd c.-rtenc ot ~nvtJitig-..uan re.qund. 



• 
t'-V;) I ,_.,"""'I C 
EEICA for Culebra Naval Facility 

r~JCCI; JW• hllUU 
Site: OOU-2 Northwest Peninsula 
jAitomathle 2 - INSTITUTIONAL CONTROLS 
Estimated by: FR 
Checked by: RW 
Reviewed by: 

III;;M 

I 
lUI' ... v. U NIT l'l:R lUI AI. 

NO. UNITS MEAS. UNIT COST 

1 Sign fabrication & posting 34 ea $100.00 SJAOO 
(located along roads & lrllils) 

2 F enc.e along south bOUndaty and 4000 teet $1500 $60,000 
beaCh access pointa. chainllnk, 
6' high plus 3 strands ol barbed wire 
9ga. 

Warning signs posted every 300 feet 

3 UXO&upport 3 day 5500.00 $1,516 
(for fencing and sign lnJtalfation) 

4 Mobirlu/demobifite 1 Is $5,000.00 55,000 

• 
-

Total Coplral Cost $6015 
Con5ngency (25%) $17.479 
Consulbng (15%) $10,487 
Ovemead & profit (20%) $13.983 
Total Estimated Cost $111.864 

• Notes; 
1 Numbat oliiQM fa tta..o upon W.-1 ~ of fO.Mjt. and Uaib in lM OOU 



.... v,., c;:o 11m" o t: 
EEICA ror Culebra Naval Facility 

fOJOCt: ~1~· >IUU 

Site: OOU-2 Northwest Peninsula 
jAitematlvo 3· SURFACE CLEARANCE 
Estimated by: FR 
jchecked by: RW 
Reviewed by: 

~~~~ 'IIVI'I NU. UN II 
~~~ 

I VIAL. 

UNITS MEAS. COST 

1 Site Preparallon and clearing 313 acres S750.00 $234.750 

2 Survey/OC 313 acres $100.00 $31 ,300 

3 Visuallnspe<:tlon. limited 3 13 acres $750.00 S234.750 
geophy~l~vestigaden 

.4 OisposaVdetona6on of OE (surface 1 2.504 uxo $50.00 $125.200 

5 Mobilize/demobilize 1 Is $75,000.00 $75,000 

6 Sign fabrication & posbng (located along 34 ea S100.00 $3,400 
roa(ls and !milS} 

Tolal Capollll Cost $704,400 
Contingency (25%) $176,100 

Consulting (15%) $105,660 
Ovemead & profit (20%) 5140,880 
Total Eshmated co 51.127.040 

Ho-:es: 
1. S'ite prepar1tlon Is balo!d upon cu:rrent lando use a.RCJ eX1et\1 of 'nve.s.nga~ian requ1fed, 

2. Number or signs ls Oned upOn tOtll fln;tn of rol dt Jnd ttt !ls 1.n the oou 



• 

• 

• 

1"'-1::01 t::> I 
EEICA for Culebra Naval Facility 

fOJD<a: ~l"· •••• 
Site: OOU-2 Northwest Peninsula 
j.\ltematfve 4 • CLEARANCE FOR USE 
Eelimated by: FR 
Checked by: RW 
Reviewed by: 

ll t:M "11\JN NV. UN II PER 
NO. UNITS MEAS. UNIT 

1 Site Preparation and dearing 313 acres $750.00 

2 Survey /QC 313 acres $100.00 

3 Geophysical Investigation 
3a High Usage Areas 31 acres $1,800.00 

(10% of OOU- Complete Clearance) 
Jb Low Usage Areas 282 acres $750.00 

(90% or OOU - Surface Cleanmce, 
hmiled investigation) 

•.; Elccavation of anomatoes 
4a High Usage Areas 31.300 anomalies $10.00 

{10% of OOU - 100% recovery) 
4b Low Usage Areas (75%) 70,425 anomalies $10.00 

(90% or OOU • 25% recovery) 

·s DisposaVdetonaUon of OE 3,725 uxo $60.00 

6 Sign fabricatiOn & posting 34 ea $100,00 
(located along roads & tral1s) 

7 Mobilize/demobil!le , Is s 100,000.00 

Total Capital Cost 
Contingency (25%) 
eonsuJUng ( 15%) 
Overhead & profit (20%) 
Total Estimated Cost 

No<Of' 
1, 9410 proparolion is ~- upon oment land uu alld oxtont oi-IISJ- roq....., 
2.. NI.Jtt'lbet" c1 s:lgu ~ oa.Md upon *"• S."GU\ olroac3 aM ~ lrt ~ OOU. 

fOTAL 
COST 

$234,750 

$31,300 

$56.340 

$211,275 

$313,000 

$704,250 

$186,235 

53,400 

$100,000 

$1,840.550 
5460.138 
$276,083 
$366.110 

$2,944,660 



II,;U;; I t;;; I"'"' "" 
EEICA for Culebra Naval Facility 

ro)ect: "" islte: OOU-2 Northwest Peninsula 
!Aitemallve 5 • COMPLETE CLEARANCE 
Estimated by: FR 
Cheokod by: RW 
Reviewed by: 

ll tM I IV .. NU. UN II PI:H TOIAL 

NO. UNITS MEAS. UNIT COST 

1 Site Preparation and clearing 313 acres $750.00 $234,750 

2 SUrveyfOC 313 acres $100.00 $31.300 

3 . Geophy•lcal lnves~g3lion 313 acres S1,800.00 $583.400 

' 4 Excavation of anom;alies 313.000 anomal•es $10.00 $3,130,000 

·s OisposaVdetonalion of OE 6,260 uxo ssooo $313.000 

6 MobiliZefdemobiiiZe 1 Is S100,000,00 $100.000 

1'otaJ c apital cost $4.372,4~0 

Conlfngency (25%) $1.093.113 
Consulting (15%) S6SS,S68 
Overhead & pofil (20%) $674,490 

Total Estimated Cost S6.995.920 

NO'Ie& 
1 ~te orepatltian is b.tnd uoon cutrtnl land uu and uttnt of lnve1!:1Qation rtctUIIed 



• 
I"U" I ""I ~MA '·" 
EEJCA for Culebra Naval Facility 

lt'rOjeCI! •v 
Site: OOU-3 Cerro Balcon 
Alternative 2 • INSTITUTIONAL CONTROLS (EXCLUDING FENCING) 
Estimated by: FR 
Checked by: RW 
Reviewed by: 

·~~~ I 
'IIVN NV, UN II r-t:K 

~v~;~ UNITS MEA$. UNIT 

1 Sign fabrication & posting 17 ea $100.00 $1,700 
(located along roads & trails) 

2 UXO support 2 
(for sign installation) 

day $500.00 $850 

3 Mobilize/demobilize 1 Is $5,000.00 $5.000 

. 

• 

Total Capital Cost $7,550 
Contingency (25%) $1.868 
Consulting (15%) $1 ,133 
Overhead & profit (20%) $1,510 
Total Estimated Cost $12,080 

• Notes: 
1. N11mber ot signs is based upon total ~ngth of toads a:Ad ttal:s io the OOU. 



i'-U" I t:" liMA It: 
~CA for Culebra Naval Facility 

f~JOCI! ~, o-;nuu 
Site: OOU-3 Cerro Baleon 
Alternative 3 • SURFACE CLEARANCE 
Eatlmatod by: FR 
Checked by: RW 
Reviewed by: 

llt:M 'IIVN NO. UN II l't:l'l I VIAL 

NO. UNITS MEAS. UNIT COST 

1 Site Prcparollon and clearing 30 aaes $750.00 $22_500 

2 SuNey/OC 30 acres $100.00 $3.000 

3 Visual inspection. limited 30 acres $750.00 $22,500 
geophyslcallnvesllgalion 

"4 DisposaVdeJonatlon of OE (surface ) 12 uxo $50.00 S600 

5 Mobilize/demobilize 1 Is $75,000.00 S75,000 

6 Sign fabric& lion & posting (localed along 10 ea $100.00 $1,000 
roads and tralls) 

Total Capllal Cost S124,600 
Conilngeney (21;%) $31 ,150 
Consul~ng (15%) $18.690 
Overhead & profit (20%) $24,920 

Total Esnmaled Cos1 S199.360 

NOIU: 
1. Si~o oroo"rauon ts ba$ed upon cuuent lond v••· 
2. Number of signs ~ b .. ect upon totlllctlglh of roads and trt.Jts •n 11\D OOU, 



• 
I""'" I ""'I 
EEICA for Culebra Naval Facility 

roJIICC ;n~- 1•3100 
Slto: OOU..J Cerro Balcon 
jAitematlve 4 - CLEARANCE FOR USE 
1!6\lmatod by: FR 
Checked by: RW 
Reviewed by: 

III:M UI:::SI,;KII'TION NU. UNIT PER I UIAL 
NO. UNITS MEAS. UNIT COST 

1 Site Preparation and clearing 30 acres $7M.OO $22.500 

2 SUIVey /QC 30 acres $100.00 $3.000 

3 Geophysical investigalion 
3a High Usage An:as 8 acres $1,800.00 513.500 

(25% of OOU - Compl$te Cloaranco) 
3b Low Usage Areas 23 acres $ 750.00 $16,875 

(75% of OOU • SUrface Clearance. 
limited inveslislabon) 

"4 Excavation of anomalies 
4a Hlgh Usage mas 1,500 anomanes $10.00 $15,000 

• 
(25% of OOU - 100% rewvery) 

4b Low usage Areas (75%) 1,125 anomalies $10.00 $11 ,250 
(75% of OOU - 25% recovery) 

·s OisposaVdetonation of OE 59 uxo $50.00 $2.963 

6 Sign fabrication & posting 10 ea $100.00 $1.000 
(located along roads & trails) 

6 Mobilize/demobilize 1 Is $100,000.00 $100,000 

Total Capital Cost $186,088 
Contingency (25%) s.16,522 
Consulting (1 5%) $27,913 
Overhead & PfOlit (20%) $37,218 
Total Estimated Cost $297.740 

• -1 See_.,.,..,., ISC>o...s upon a.rr..-. land...., •"" ..wru olllwntl;tt>On ~-
z.. Nutnbet ol tignt t1 bii·Md upon ttQJ ter~rgth of tolld~ MMII/IIll tn ,,. OOU. 



II~Vo> I "" '""'"" 
EEICA for Culebra Naval Facility 

ro)ect: ~1~· • 1UU 

Site: OOU-3 Cerro Balcon 
Alternative 5 • COMPLETE CLEARANCE 
Estimated by: FR 
Checked by: RW 
Reviewed by: 

IIO::IYI 'IIVI'< I'<V. Ul'<ll I"~K I VIAL 

NO. UNITS MEAS. UNIT COST 

1 Site Preparation and clearing 30 acres $750.00 $22,500 

2 Survey /QC 30 acres $100.00 $3,000 

3 Geophysical investigation 30 acres $1.800.00 $54,000 

"4 Excavation of anomalies 6,000 anomalies $10.00 S60.000 

"5 OisposaVdetonatlon of OE 120 uxo $50.00 $6.000 

6 Sign fabrication & posting 30 ea $100.00 $3,000 

7 Mobilize/demobilize 1 Is $100.000.00 $100,000 

Total Cap•tal Cost S248.500 

Contingency (25%) $62,125 

Consulting (15%) $37,275 

Overhead & profit (20%) $49,700 

Total Estimated Cost $397,600 

Notes: 
1. Site preparation is b.asect upon curre.nt land U$t. 
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Slto: OOU-4 Culebrltalslancl 
Alternative 2 • INSmUTIONAL CONTROLS 
Eatlmalocl by: FR 
Chocked by: RW 
Rovlawed by: 

""'"' I 
'IIUN NU, UN II 

~~; ~~~ NO. UNITS MEAS. 

1 Sign fablieation & posting s ea $100.00 ssoo 
(localecl along fO!Ids & traOs) 

2 Perlme~er fencing, Chainlink, 6' high 15000 loot $15,00 $225.000 
plus 3 strands of barbed wire 9 ga. 
Wamlng signs posted every 300 feel 

3 UXOsuppo<t 11 day $50000 55,682 
(l'or tenclng at\CI $lgn iMIIIDation) 

4 Mobilize/demobilize 1 IS $5,000.00 $5.000 

. 

• 

Total cap<tal Cost S236,182 

Contingency (25%) $59,045 
Consulting (15%) $35,427 
Ovemead & prof~ (20%) $47,236 
Tolal Estimated Cost $377.891 

Notes• 
1, Numb<lr of signs b booe<l ui)Of1 101~1 10fl9lh of n>ods ai\Cf trolb I~ 1110 oou • 

• 
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EEICA for Culebra Naval Facility 

IOjOC:I! ~1:t• ·~1uu 

~lte: OOU-4 Culebrita Island 
!AIIornatlvo 3 • SURFACE CLEARANCE 
E1tlmated by: FR 
Chocked by: RW 
Reviewed by: 

~~~~ "IIVn nv. Ul'lll 

UNITS MEAS. 

1 Site Preparation and clearing 82 acres 

2 Survey/OC 82 acres 

3 Vosual insPi!C(ion. limited 82 acres 
geophysu;at investigation 

"4 Olspos&Vdetonallon of OE (~urlac:e ) 3 ,936 uxo 

6 Mobilize/demobilize 1 1$ 

6 Sign fabrication & posting (loc:aled atcng 5 ea 
roads and trails) 

Total capnal Cost 
Contingency (25%) 
Consulting (15%) 
Overhead & profit (20%) 
Total Esdmated Cost 

Hoc ... 
t. S1te tnPar•tlon b bi"Hd upon cumtt~ti;Ltl!d 11M and txttfW ot lftve~b;ltion reQ~ 
2. NIII!>Oe! eM ol9o>,. b;osed ,_101., ltftgiJ> of roods ood.,..."' N OOU 

rc:n 
~ ... o;.;-UNIT 

S1 ,000.00 S82,000 

$100.00 $8,200 

$750.00 561 ,500 

sso.oo $196,800 

$75,000.00 $75,000 

$100.00 S500 

. 

$424,000 
$106,000 

563.600 
$84,800 

5678.400 
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" I"OJKC ... .. _ 
Site: OOU-4 CUiebltta Island 
!Attemallvt 4 • CLEARANCE FOR USE 
e.umated by: FR 
!checked by: RW 
Revlewod by: 

·~~~ 
I IVA NV. u r"' 

~~IT 
IVII\L 

UNITS MEAS. COST 

1 Silo Preparation and clearing 82 acres $1,000.00 $82,000 

2 SutveyJQC 82 acres $100.00 S8,200 

3 GeoJlhyslcal invesllgatian 
3a Hlgh Usage Areas 78 act1!S. suoooo $140.220 

(95% ofOOU • ~ Cle;nnce) 
3b low Usage /\leas 4 acres S7SOOO $3.075 

(5% of oou. ~ CltatiiiCII. 
lirniled iwestigalion) 

. ., Excavation of ano<Tlillies .,. High Usage Areas 152.320 anomalies $10.00 $823,200 
(95% of OOU • 100% recovery) 

• 4b Low Usage Areas 750 anomalies $10.00 $7.500 
(5% of oou • 25% roeovory) 

·a OitpouVdetonation of OE 6.462 uxo $50.00 $323,080 

15 Sign falllialtion & posbng 5 ea $100.00 $500 
(located alOng roac1S & trails) 

7 Mobllrzeldemobillze I Is $100.00000 $100.000 

TOtal Capital Cost $1,~6f,l /!l 

Conbngency (25%) $321,944 
Consulting (15%) $193.166 
Ovethead & pcofit {20%) $257,555 
T 01a1 &lsm;lted Cost $2.oeo.440 

• -1 S..lW'IC'tntt,on•OUAOWOII~IilnfGMftt~OII In .... ..opw~ 
t ..._.,_,. ___ ""'s'b.,_ll'ld ......... oou. 
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EEICA for Culebra Naval Facility 

IOJ&Ct! .. ,,. 
Site: OOU-4 CulebriUI Island 
Alternative 5 - COMPLETE CLEARANCE 
Estimated by: FR 
Chocked by: RW 
Reviewed by: 

llt:.M 'IIV"' NV, 

~~~-NO. UNITS 

1 Site Preparallon and clearing 82 aetes 

2 Sur.tey IQC 82 acres 

3 Goophyslcal lnve~tigation 82 actes 

' 4 ExcavatiOn of anomalies 65,600 anomalies 

·s OisposaVdetonatfon of OE 6.560 uxo 

6 Sign fabrication & posting 30 ea 

7 Mot><lozeldemoblllze 1 Is 

lOti! 1:;11pllal \,;Ost 
contangency (25% > 
Consulting (15%) 
Overhead & profit (20%) 
Total Est•mated cost 

No~.s 

1 S110 pt01)1tlbOn '* band vpon curren~ ll.nd uso ttld ox(ent ot •nve,bgJ~tlon ICQU.:tCO 
2 . N~r of a;gns fs. but<t upon toUJ length of tOids and ttUS in IJ'Ie OOU 

~~~ 
I VIAL 

COST 

$1 ,000 00 582.000 

5100.00 $8,200 

$1,800.00 $147,600 

$10.00 $656.000 

ssooo $328,000 

$100.00 $3,000 

$100,000.00 $100.000 

$1 .324.800 
S331,200 
$198,720 
5264,960 

52.119.680 
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il'n>Ject: .. vv 

Site: OOU-5 Other Surrounding Cays 
!AJtemaUve 2 • INSTTTUTIONAL CONTROLS 
Estimated by: FR 
Checked by: RW 
Review ed by: 

III:M I nov,.. NV. ur"' l't:l< I VIAL 
NO. UNITS MEAS. UNIT COST 

, Sign fabncatlon & pos6ng 37 ea $100.00 $3,700 
(located avaoy 300ft. along perimeter) 

2 Perimeter fencing, chainllnk. 6' hfgh 0 feet 515.00 so 
plus 3 strands of battled wire 9 ga 
Warning signs posted eNery 300 feet. 

3 UXO support 0 day $500.00 $0 
(for fencing and sign Installation) 

4 Mobilize/demobilize 1 Is $50,000.00 $50,000 

• 

Total capital Cost $53.700 
Contingency (25%) $13.425 
Consuldng (1 5%) $8,055 

Overhead & profit (20%) $10,740 
Tol81 Esdmated Cost $85.920 

• Not&s: 
L Number af t~n• ts baud UQOn totall•f'l9th of roadt •nd l,.1ls &n lh9 OOU. 
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rOJ&cl: ~l•· ·~ •uu 
Site: OOU·S Other Surrounding Cays 
Alternative 3 - SURFACE CLEARANCE 
Estimated by: FR 
Checked by: RW 
Reviewed by~ 

'~o. 'IIUN I'OU. 

~E~~-UNITS 

1 Site Preparation and clearing 30 acres 

2 SuN ey/OC 30 aa es 

3 Vlsuallnspection. limited 30 acres 
geophystcal investigation 

"4 OlsposaVdetonation or OE (surlace ) 1.180 uxo 

5 Mobltlze/demobilile 1 Is 

6 Sign labtlcation & posting (located along 25 ea 
roads and trads) 

Total Caprtal Cost 
Connngency (25%) 
Consult•ng (15%) 
Overhead & profit (20%) 
Total Estimated Cost 

Noles: 
1, Site preparation Is bUed upon Q.ltrenll•nd ua• • nd •~tent of tnvo•ug•uon r.quJCtd, 

2. Number of sJgns Ia bu ed upon totallenOlft of roeds onG tt1.1ls in tho 000 

r-c:r< I VIAL. 

UNIT COST 

$1.200.00 $35,400 

$100.00 $2.950 

$750.00 $22.125 

$50.00 $59,000 

$75,000 00 S75.000 

$100 00 $2,500 

S t98,975 
$411,244 
S29.546 
$39,395 

S315. 160 
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• EEICA for Culebra Naval Facility 

fP"rorect: .Slll• HVU 

Site: OOU-5 Othor Surrounding Cays 
!Alternative 4 • CLEARANCE FOR USE 
Estimated by: FR 
Chackad by: RW 
Reviewed by: 

ITEM 'IIUN NV. UNIT t't:t{ I VIAL 
NO. UNITS MEAS. UNIT COST 

1 Site Preparation and clearing 30 acres $1.200.00 S35,400 

2 Survey /QC 30 acres $100.00 $2,950 

3 Geophysical investigation 
3a High Usage Areas 7 acres 51 ,800.00 $13,275 

(25% of OOU - Complete Clearance) 
3b Low Usage Areas 22 acres $750.00 $16.594 

(75% of OOU - Surface Clearance, 
limited investigation) 

"4 Excavation of anomalies 
4a High Usage Areas 5,900 anomalies $10.00 $59,000 

• 
(25% of OOU -100% recovery) 

4b Low Usage Areas (75%) 4,425 anomalies $10.00 $44,250 
(75% of OOU • 25% recovery) 

"5 OisposaVdetonation of OE 1,696 uxo $50.00 $84,813 

6 Sign fabrication & posting 25 ea $100.00 $2,500 
(located along roads & trails) 

7 Mobilizeldemobilize 1 Is $100.000.00 $100,000 

Total Capital Cost $358,781 
Contingency (25%) $89,695 
ConsuiUng (15%) S53,817 
Overhead & proflt (20%) $71,756 
Total Estimated Cost $574,050 

• Notes: 
1. Stte preparation is based upon currer.t lanes use and extent of Investigation ,..qulred. 
2 . Numbar of ~fgn~ ls b:soad upon 10tallo.ngth of to-ado ~nd ttai:l• In tho OOU. 
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EEICA lor Culebra Naval Facility 

JTrOj8Cf: .. ' HUU 

~ito: OOU-5 Other Surrounding Cays 
lo.Jtornatlve 5 • COMPLETE CLEARANCE 
Estimated by: FR 
Chocked by: RW 
Revlowad by: 

m:M ~ON rro; UN II t'tt< lVI"'-

NO. UNITS MEAS. UNIT COST 

1 Site Preparatoon and clearing 30 acres $1.200.00 $35.400 

2 Survey f()C 30 acres $100.00 $2.950 

3 Geophysical Investigation 30 acres $1,800.00 S53. 100 

"4 Excavation of anomalies 23.600 anomalies $10.00 $236.000 

·s DlsposaVdetonarlon of OE 2,360 uxo sso.oo $118,000 

6 Moblraeldemobibze 1 IS $100,000.00 $100,000 

Total capuaTCost $545,450 
Contingency (25%) $136,363 
Consulting (15%) $81.818 
Ovorhoad & profit (20%) S109,090 
Total Estimated Cost $872,720 

Notes: 
t S.te ~ is ba~ upon Cl.lfttnt qnc1 ust~ 

~ 11\IITIDff o1 "!!"' ,. cauo .._ 101>1 tonetn ot rooc1s and 11<04 1n ''" 001.1 
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CULEBRA ISLAND COST ES!IMATE 

The costs provided in this EEICA are estimated based on the consultant's best engineering 
judgement and experience. Attached are the estimated costs to implement each of the alternatives 
at each of the live OOUs. The costs are based on specific assumptions for all sites including: 

I. The cost of aile preparation for aD OE clearance activities is based on current land use and 
extent of investigation required. 

2. The costs provided in the anac:bed tables for each allelllalive at each OOU do not include 
the costa for an Education/Information program. As discussed in Section 7 of the Culebra 
Island EEICA report, the cost to develop the program will be $25,000 to $50,000. The 
annual cost to mai.ntain and administer the program will be $2,SOO to SS,OOO. 

3. The cost estimAte includes a contingency of2S% to cover the cost of unforseen conditions 
(such as anomalous concentrations ofUXO, dense undcrl:lrush, haurdous site conditions, 
etc.). 

4. The cost estimAte includes a consulting fee of iS% of the implementation cost. The 
consulting servicu include: planning. consulting, design, plans and specific:alions, 
pennitting, hulth and safety plans, work plans, and other field suppon services. 

OtartDcc for usc Calc:uiltioDJ 

The cost to provide the" Clearance for Use" alternative has been estimated based on the 
assumption that the areas will be differentially cleared based on present and furure usage. The 
acrual cost of implementing clearance for use would lie between the cost of surface clearance and 
the c:ost of complete clearance. For the purpose of estimating the cost of clearance for use, the 
OOU is subdivided into "High" and "Low" •= areas. The area divisions are estimated to a 
percent of the totAl aru of expected high and low access 

ESE assumes !Mt ''High Mcesi' areas include areas where there is high public aecess and 
therefore a high exposure potcnlial. These areas wiU require more extensive tlearanu than areas 
where public access and exposure is limited. "High Access" areas will be costed for complete 
clearance. 

"Low Access" areas inclu~ areas where there is low public acceas and therefore a low exposure 
potential These areas will require less extensive clearance than areas where pubUt access and 
exposure is limit.ed. "Low A=i' areas will be costed for a swface tlearance and limited 
excavation (estimated to bel$% of the anomalies). 
The calculations for number ofUXO are based on the foUowing assumptions: 

I. The total expected UXOs in each OOU is estimated based upon the assumed ordnance 
density at that OOU, multiplied by the acreage of the OOU. 

2. The total anomalies for each OOU is estimated on the assumption that a predicted % of 
anomalies for that OOU will be UXO . 



3. The total e.~pec:t.ed surfa~ UXO is calculated based upon the assumption that 3 

percentage of the total UXO within the OOU will be found on the land surface. 

4. The total UXO expcctcd to be re.covered during implementation of Alternative 4 includes 
all of the cxpccted surfllce UXO plus a portion of the expected subsurface UXOs. 

S. In the "High Access" arus, it is assumed that 100% of the anomalies will be excavated 
and 1000.4 of the UXOs will be recovered. In the low access areas it is assumed that 2S% 
ofthe anomalies and 2S% of the total subsurface UXO will be recovered due to the 
excavation. 
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RESPONSIVENESS SUMMARY 
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Appendix M 
Fonner Culcbra b land Naval Facility 

Culebra, Puerto Rico 
Resporun·cneu Summary 

1.0 Overview 

The U.S. Anny Engineering and Support Center, Hwusvillc: (USAESCH) recommended the 

preferred risk reduction alternatives for the former Culebra Island Naval Faciliry, culebra. 
Puerto Rico. The recommended preferred alternatives address the reduction of risk 
associated with the potential for exposure to ordnance remaining from activities at the 
formerly used defense-site. The preferred alternatives have been revised as the result of 
USA.ESCH response to public comments. The preferred alternatives nrc presented in 

Section 3.0 of this responsiveness summary. 

Based on the comments received during the public comment period. it has been concluded 
that the most significant concerns have now been addressed by the recommended risk 
reduction alternatives. All public comments were ear~fully considered. Recommendations 
for two of the five OOUs were modified in response to public comments received. 

Pll'UDS/CUI..EBI\AIEECA-APP 
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2.0 'Background on Community Involvement 

The Jacksonville Corps of l::ngineers (CESAJ), Mr. Robert Bridgers, is the life-cycle 

manger for investig:nion activities on Cutebra bland. Lt. Col. Fowler of the load Antilles 

area office (United States Army Corps of Engineers) provided onsite assistance Md 

personnel. The USAESCH, is 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: 

• All ESE communications o.nd contacts with the public were coord inated under the 

direction of the CESAJ public a!Tairs officer and the USAESCH technical manager. 

• lnformationlcontJlciS made by ESE during the project were documented and 

forwarded to the CESAJ public a!Tairs officer nnd the USAESCH technical mMager, 

and 

• Public Meetings were conducted based on instructions received from the USAESCH 

tcchni<:lll manager in coll.lunction with CESAJ. 

Coordination for the project was performed by Mr. Roben Bridgers of lhe CESAJ and from 

the Antilles area office of the USACE. 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. Alfon$0 Oneil. of the Antilles otlice 

remained onsite during most of the field activities to assist with coordinntion of the 
investigation and to provide information to local residents. 

2.1 Public Meetings 

Three (3) public meetings were held at the Culebrn Island Municipal Building, Culebra 

Island. Puerto Rico to discuss the t:!EJCA activities with the public. 

The first public meeting was held concurrently with a site visit on Thursday, May 4, 1995. 

The anendces were MTA, ESE. USAESCH. and local residentS. Topics of discussion 

during the meeting included MTA TCRA activities at Flwnenco Beach and the impending 

P/PUDSICULEDRA/EECA-,\PP 
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EE!CA Sampling Activities . 

The second public meeting was held on November 29, 1995. The attendees were 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 which erroneously reported that an 

underwater investigation was being performed to remove ordnance in the reefs surrounding 

the cays. The public was told that underwater operations would not be conducted during the 

current investigation. 

Also discussed were the field activities and how they were to be conducted. Several local 

residents requested that Culebrita and Flamenco Beach be investigated first in order to not 

interfere with the main attractions to Culebra during the busy holiday seasol). ESE agreed to 

this request and performed the investigations on Culebrita and Flamenco Beach 

concurrently at the beginning of the project. 

The 30 day review public review period of the Draft Final EE/CA was initiated on July 30, 

1996 with a public meeting on Culebra Island, Puerto Rico. The results of the meeting 

and the public comments are presented in this Responsiveness Summary . 

PIFUDSICULEBRAIEECA·APP 
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3.0 Summary of Public Comments mnd USAESCH Responses 

The preparation of the report "Engineering Evaluation /Cost Analysis ( Ec/CA)Former 

Culcbra Island Naval Fncility, Culcbra, Puerto Rlco" wns completed in three stnges (the 

draft EEICA, the Draft Final EE!CA and the Final EE/CA) to facilitate two different levels 

of review. The Draft and Draft Final EEICA reportS ~ere based on infonnution c:ollc:cted 

from the site investigation. the local agencies Md the USAESCH during the EEICA 

investigation. The final report includes additional data and responses to comments received 

during the public review period. 

The draft EEICA Report wns delivered on June 7. 1996. The purpose of the draft report 

WilS to provide a review document for the U.S. Army Engineering Support Center, 

Huntsville (USAESCII), USACE Jacksonville District, and other reviewing agencies. The 
comments generated by USAESCH personnel were addressed and incorporutcd into the 

Draft Final EEICA Report. 

The Draft Final EE!CA report was delivered on July 19th, 1996. The draft final EEICA 

report is a document of record which was delivered to tl1e public for review. A public 

meeting to discuss the conclusions of the Draft Final EE/CA report was conducted on 

Culebra, Puerto Rlco on July 30, 1996. A record of the discussions during the meeting is 

included in Anachment A. The meeting initiated the public: review period in which the 

public was requested to express their concerns in regllrd to the recommendations of the 

EEICA report. 

Hurricane Hortense deloycd the receipt of the fin:~l responses from the public until 

September 6. 1996. The comments were overwhelmingly in favor of complete clearance of 
Flamenco Beach, the Northwest Peninsula, nnd the ~urroWlding Cays. Additional 

information was also received. including a plan to provide windmill power to Culebra 

Island ( See Puerto Rico Power Authority Letter dated August 21, 1996) nnd indication 

from the United Stat~ Fish lind Wildlife Service (USF& WS) that there is a plan to increase 

the public ~ of their lands. A copy of the public comments is provided in Anachment B 
of this report. 

USAESCH RESPONSE 

The USAESCH has rc$carc:hcd the ownership of the property given to the USF&WS and to 

PlfUOSICULEBRAIEECA·APP 
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the Puerto Rleo Department of Natural Resources to detmnine if any linUtation was placed 
to restrict access to the contaminated areas within the Culebra Archipelago. The research 
indicated that no restrictions wen: placed on the property; therefore, access and activities of 
the property owner an: not restricted or encumbered by deed restrictions. However, if in the 
future the land ownership is passed from the United States or the commonwealth of Puerto 
Rlco to the public, o restriction from excavations without prior ordnance investigation by 
qualified EOD persoMel should be included on the deed. 

Due to the overwhelming public respoose, and the prdent desires of the loc:al agencies, 
changes wen: incorporated in the final EEICA . Anacbment 0 includes a copy of the letter 
requesting the changes. Also, The chosen alternative "Clearance for Use" at Cerro Balcon 
was changed to Surface Clearance as there are no present plans for construcrion in the 
investigation area. The investigation area is zoned for agriculture which allows only one 
bouse per forty acres. 

In response to public commeniS the following revisions have been made to the EEICA 
document: 

LOCATION PREVIOUS ALTERNATIVE FINAL ALTERNATIVE 

OOU-1 Flamenco Allemative 4"Ciearanoe for Use" Alternative 4"Ciearance for 
Beach Use" 

OOU-2 Northwest Alternative 2 "Institutional Alternative 4"Ciearanee for 
Peninsula Controls" Use" 

OOU·3 Cerro Balcon Alternative 4 "Clearance for Use" Alternative 3"Surface 
Clearance" 

OOU-4 Isla Culebrita Alternative 3"Surfaee Clearance" Alternative 3"Surface 
Clearance" 

OOU-5 Other Alternative 2 "frutitutional Alternative a "Surface 
Surrounding Cays Controls" Clearance" 

These changes arc fully executed in the final EE/CA document for Culebra Island . 

PIFUDSICULEBRAIEECA·APP 
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4.0 Rtmll.ol.ag Concerns 

There were additional public comments concerning the underwater safety of the surrounding 

cays. The sWTounding cays are used for recreational boating, fishing, and diving. The 

public concerns were that an anchor from one of the recreational boaiS may cause the 

detonation of a unexploded ordnance (UXO). As a result of this concern, the USAESCH is 

actively researching the installation of mooring stations in key areas. Although public 

comments addressed underwater concerns, underwater concerns were not pan of this 

EEICA investigation scope of work. 

PIFlJOSICULEBRA/EfCA·APP 
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ATTACHMENT A 

MEETING MINUTES 

JULY 30, 1996 
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EI'<"VIRONMENTAL SCIENCE & ENGINEERING, INC • 
MEMORANDUM 

TO: Culebro Projeet File 

Proje~t Name: 
Public Meeting 10 Prt:SCDtlhe 

GAJNESVILL'£, FL 

FROM: 
DATE: 

sUBJEcr: 

DniJl Final Enginccring Evaluation/Cost Analysis (EE/CA) 
Fonner Culcbra Island Naval Facility 

Time and Date of Meeting: 
7:00 • 10 PM 
July 30, 1996 

Location or Mutinc: 
Culebro Munleipal Building 

Government Attendees: 

Denise Feibcr 
August 7, 1996 
Notes from the July 30, 1996 Public 
Meeting in Culebra 

·Col. Fowler, Commander, Antilles Office of the Corps of Engineers, Jacksonville District 
·Elso Jiminez, Public Affairs Officer, Antilles Office of the Corps of Engineers, 
Jacksonville District 

·Alfonso O'Neil, Project Engineer, AntiJies Office of the Corps of Engineers, 
Jacksonville District 
·Roland Belew, U.S. Army EQginccring and Support Center, Hwttsville (USAESCH} 
-Karl Blank~p. USAESCH 
-SAm S1111g. USAESCH 

Co11tracto": 
-Matk Segel, ESE 
.JeiTBiekc, Ellis Engineerins 
-Bill Brindle, EOD 
-Denise Fcibcr, ESE 
-Dottie Fuller, Qunntitcch 

Notetaker: 
Denise Felber, ESE 
These notes arc !he rccollec:tions or the notetoker. They are not meant to sen•e as a formlll record of the 
meeting • 



Mtetlng Summary: 
1900"""" 
Pubtie am vine. siping in and reviewing displn)'S or feet sheets. mops and videotape of fteld elTon. 

!930boua 
Introduction by Elsa Jiminez in spanish and englilh. She e~plolns that tho mce~.ing _.;u be billn&unl and o.sks 
for patience because it m3)' take a liulc longer. She also informs pubtio that they will ha<e 30 days to respond 
10 the EEICA report and the presentation oonducted tonight. 

She sa)'S lltatlhis will be an informal meeting 1111d asks people to feel free to interrupt with quo.stions and 
clttrificntions. 

1945 houa 
Greeting and introduction by the Mayor of Culcbra tn spanish. He stales that the cl!ortS tO clean up Culcbro 
are progressing and ~ppreciates the iJwoh·cment of the cithcns and their attendanoo at the meeting. 

1955 hours 
IntroductiOn by Col Fowler. Commander of the Antilles Office of the Corps of Enginccrs. He intrOduces his 
staff(Elso and Alfonso O'Neil) and C1Cploins that Alfonso ..,u s= ·c os an int.erptmt during the t<:chnlc>l 
discussion. ARcr a brief introduction in english. Col. Fowler reads a smtemem 1o the public in spanish. Ancr 
this. in english he gives a brief SllliUS of the projcc;t and 111rns tlte meeting over to Roland Bcle•-· 

2010 bows 
Roland Belew introduces himself ood gh'CS an overview (using overheads) of the structure of the HW1tsville 
Division oftltc Corps of Engineers. 

He then holds up the EEICA report and explains tlte high level of effort that has gone into the field 
investigation and report preparation. He reminds the pubtio that they have 30 days to review tlte report nr~d to 
review a.nd comment on the: report. 

Mr. Belew discusses tltc Archive Search Report and bow it was used as the basis for identifying where field 
II!Yestig~uons were: condoocd. In eddJtion, he diKUSses how information gatltcrcd from t!tc prcvtous Public 
Meeting held in the Fall of 1995 :tnd other sow= also contributed to the fldd investig~uon elTon. 

Mr. Belew then discusses the project schedule and cxpltins how things are dependent upon fwtding. 

Atronso O'Neflttanslntes in spnru!h the c!i=•on about tlte schedule il!ld reminds the public of lhc 
imponancc of their review and comment of the EEICA report ..,;thin 30 days. 

2030houa 
Roh111d Belew introduces Mnrk Bagel of ESE, Mnrk thanks tlte residents ofCulebto for t!tcit support during 
tl>e field work. He introduces hls team members. Mnrk starts the discussion of the field effort identifying tlte 
areas lhot were investigated. He stJil1ed wflh the Northwest Peninsulo IUld e.xplained how it WIIS divided in to 
two sectors, A (Flamenco Beach) and B. 

A local resident asked a question about future la.od usc, ponicululy in the Northwest Pea.insult llfCL She 
made reference to a cafeteria that supposedly WDS being discussed ne:tr the bench. 

The former discussion lod to a lengthy di.seussion with U.S Ftsh &. Wildlife 11nd DNER personnclobout t!tcir 
understanding of why the im·estiglttion wos be~ng pcrl'ormed. The agencies undcrst:~~~dins s«med to be th;tt 

2 
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1M £E/CA would give a piciUI'C of the le.-el of eonutmilutioo of the Northwest Peninsula, so they could then 
decide what to do with the propctty in the fu~p<rhaps cleari11g some....., for use. if possible, to provide a 
nfe mvironmcrlt r.,.. tourists and "ildlife. The government and c:on~n~<tot's W1demM<Iins ~to be that 
the agencies did not w:u>t the :~m~ a=snl>le to the pub lie because of the fr3gile oanue of the wildlife in the 
area, It wos resolved th:u this issue needs to be prcstnted in the form or a formi11 commentl.o the EE!CA 
report. 

Roland suggested that a Tomt Meeting be held between DNER, U.S. Fish & Wildlife Service and the pub tic 
to decide what the town wonts related to fulutc uses. Then the Corps should be informed of their decision. 

Another discussion arose from a question from lhc public aboUI wby cost is an issue. The person sold that It 
wasn't an issue when the bombs wac drop pod. They asked if it was 100 mueb to ask for the island to be 
cleaned up and rel'W'n¢d 10 its original state, so it con be developed and made profitablelbr benefit to the local 
oeonomy. 

Roland gave an c:<plaru~tion of the FUDS Prosr= in response to • question of how the media witt respond to 
tho infonrustioo contained in tho EFJCA. He sOld that the mcdi4 "'ere altead)• aware: of oLhct" FUDS sites 
around the countzy and that it sbouldn' be 1 problem. He said It may even help, if the public i~ made 4WIIe 

through the mcdi4 that the area is being clcanc4 up. 

Mark'$ presentation continued and covcrc:d additional an: as of investigation and wlutt the fllldin~ wen:. He 
explained that to facilitate enluotion of risk-reduction altcmotives, the former Culebrn blond Naval Facility 
was subdivided into five OrdnMCC Op<rable Units (OOUs): OOU-1 Flamenco Beach; OOU·2 Northwest 
Peninsula; OOU-3 ~erro Baleon; OOU-4 lsi• Culcbrita; ond OOU-5 other surrounding cays . 

Rolond described the plans to tour lhc water orcas to begin an investigation of whether the water should be 
studiod. The U.S. Navy will be included in lhc discussion. He said that they are finishing the land phase of 
the project and beginning evaluation of whclhcr 10 s1udy the water. He said • decision will be mode by 
September regarding the investigation of the watef. 

214$ bows 
Col Fowler addrcs.sed the audience asking if llxir we~ ony other questions. He sununariJe.ed the mceti.Qg 
31atinglhot we are hen: 10 help, so please comment in wrilil1&- He lhanked cvayone for attending and coded 
the mc:ding. 

3 
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DEPARTAMENTO DE RECURSOS NATURALES Y AMBIENT ALES 

Cbestet "-Itt 
Dtpuly Di~lria Eaaiaecr 
for \be AIIUU..s 
USACE 
.COOAv .. f.~JUIICOS 
Sa4JIWI, P.R. 00901 

tmzdlll . 1996 

Our Mr. fl-l•r: 

Ia ~y of 199S, the USACE commet~ccd $CUCb an4 ~moval ope:ra4ops for 
uao~tplodc4 ordiWIOf In rb• Flaminao u«oc of the lalld CllUDk:ipailry of Culcln. 

lo vi ow of the fact that lht Pueno Ric:o Depar1mc111 of Natural aod &viroomoaiAI 

Resou~ bas authoriutlon Cor the ioswlaliOll of a series or nlOOri!11 buoys lo the OO&SQI 

zooot o! thh lsiUid, wllhln Natlon.al Permit No. 10. thete i!l an ur&oul Deed to utud the 
ae&~cb to Include t.ho coastal sea bonom, ud that tho viabiUry of removal of a.oy 
tllplcWYU CI)COOOtcrcd be evaluated, 

For any additional illl'orm.alloo th.at miabt bo requiTed. you may commuoiearc 

with me &1 '722-1<429 or 72<1-8774 ellt. 258. 

Sill«~,-
Jlan.o5a Mvtfeu' ~ 
Dhu toc. /-/ - J 
BlltUII ol Fisbt.riu ltld Wildlife 

cc. R.oo Bel•• 
USA <:a 
P.O. 8ox3S807-'1301 
Hunr.vlll•. Ala~MJ~•• 

PQGE . l'7 

---
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--- DEPARTAMENTO DE R.ECURSOS NATURALES Y AMBIENTALES • 

A~st 6, 1996 

COL. CI!ES'l'ER ra-ILER 
o&rorY or.snu:c ENGINEER 
roR TilE ANTILLES 
USACE 
400 A V!:. FEilNAND£Z J'UNC:OS 
SAN JUAN, P.R. 00901 

Dear Col. F0<1ler 

~ .. · 
.~ 

~- •. : .. .. 
. ~ .. . 

' . ·. .. 
' ·.· 

We thank you for your et!orts in the evaluation and reooval operations of 
unexploded ordnallce on the island ot C\Jlebra. In reference t o this 
subject, 11e sent you a letter on March 21 (see encloaure) of the ptesent 
y.ar, requesting extension of the search to the sea bottom end the 
po88ibility of t'eii!OVal o! any undotvater ordnanc:e encountered • 

~ring the public hearings celebrated in CUlebra last JUly 30 you met Mr. 
C.rloa 1'1. RocSdCJUez 1 Project Leader, l'loorin9 Buoy Project. Your 
eonvaraation with him established the necu.sity to i nspect the sea bott0111 
a~ the proposed tDOOt'i"9 sit.., which already have a ~tional Pemit 
No . 10. In prel ia>.lnary iMP&ctions of those arua by your teem, it uaa 
established that Hr. llocSdCJUU \IOUld .send you the exact mooring buoy llites 
to be inspected (at leaot a peri~~~ater of 20 feet aroun4 the proposed 
loeatiOM or any appropriate area that can be dete rmined by the 
cgntractor• or the navy experte). ife are including with this l etter a 
oopy of those permits uith their exact l ocations. our 11100r.lng buoy 
project personnel offers to help you in this matter by making available a 
u root bo.2t w the RIV tQS, A 50' ~t. that Qi.l\ htlp ~ tu in t.hei; 
underwater work. 

It you r~ire additional information, please contact Mr. RO<Sriguez at 
725-8619 or 724-8774 e•t· 447 or fax 723-2805. 

. ·, 

• 

• 



• (OESTE) 

I 

1 . 18 16. 820' N 
065 17. 195' w 

ANCLA MR· IM 3.5' 

2. 18 16. 750' N 
065 17. 240' w 

ANCLA MR• 1M 3.5' 

Vli1Cnf VIIH· ~VII 3"2, 

oee n· stto, M 

[ u ~i: ft~l ~ 
r n ~e· ~&o, H 

2. 18 16. 750' N 
065 17. 240' w 

I 1101 t IU3 111 g !;f 

2. 18 16. 750' N 
065 17. 240' w 

ANCLA MR· 1M 3.5' 

ENSENADA DAKITY 

1. 18 17. 467' N 

EXTRA~- 001 

1 . 18 20. 855' N 
065 14. 310' w 
HALAS PIN 

CA YO TIBURON 

1. 18 20. 665' N 
065 14. 31 0 ' w 
~~~-~~ 6m 
oee ~t~ · 3~0. M 

r .1 s so· ee2, 111 

CKtO lliO~OI~ 
GVAO ~1an~o~ 

11wew~ 1 111 

CAYO TIBURON 

~ ~o oo eeE; Dr 
---Fiitis-Prn 
CAYO TIBURON 

1 . 18 20. 665' N 
065 14. 310' w 
HALAS PIN 

CULEBRITA 

---



) 

1. 18 17. 467' N 
065 16. 842' w 

ANCLA MR • SRM 6' 

2. 18 17. 447'N 
065 16. 833' w 

ANCLA MR· SRM 8' 

3. 18 17. 425' N 
065 16. 627' w 

ANCLA MR· SAM 8' 

EX'IRA Pro£. 00:1 
CULt:I:JHII A 

1 . 18 19. 160' N 
065 13. 642' w 

ANCLA MR- SRM 8' 

2. 18 19. 148' N 
065 13 . 656'W 

ANCLA MR· SRM 6' 

3. 18 19. 128' N 
065 13. 673' w 

ANCLA MR· SRM 8' 

~.08 

• 

• 

• 
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• CAVO LUIS PENA 

(OESTE) 

1 . 1818. 350' N 
065 20. 256' w 

HALAS PIN 

(SUR OESTE) 

2. 18 17. 936' N 
065 19. 944' w 

MR·1 3.5' 

(SUR) 

3 . 18 17. 776' N 
065 19. 746' w 

HALAS PIN 

CULEBRA 

(OESTE) 

1 . 18 19. 893' N 
065 19. 993' w 

HALAS PIN 

2. 18 19. 814' N 
065 19. 946' w 

HALAS PIN 

3 . 16 19. 748' N 
065 19. 000' w 

CAYO VERBA 

(NORESTE) 

1 . 18 19. 220' N 
065 21 . 260' w 

HALAS PIN 

r. ~ 
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II I Juan J . Roaoro 

P . 0. Box 18• 
fulebra, P. R. 00775-0184 

Aulu•t 19, 1996 

I . 

' l 

Lt. Col. Che2ter 0. 
Deputy Dietrict Bn1l 
US Army Cor~• of Bn• 
400 Pernandea Junooe 
San Juan, P. ~. 0080 

Dear H.- . Fowler: 

In reter1n0e to the 
the poeeible removal 
ordnlno• lett bahlnd 
July 30, 1998, l vou 

In ey opinion , the p 
reaoval or all unexp 
oonaidarad to be ha 
contention that the 
ua, and that ve aha 
the reaeonin( i• al 
ot vhat vould entat 

Your report provide 
contaainated areas 
Va l l and IOOd lf th 
bamie, But vhat hap 
Alte~native 2 ie ap 
v1tl be tenced• orr 
hazards? 

iver einoe the Nav1 
land by the Pisll an 
natural Reaauroaa o 
the environment and 
thea another e~OUie 

ovler 
ear for the Antill•• 
near• 

·3299 

I 

n11neer1n1 &valuation .nd Coat ae.aJ.Y•~• 
and/or risk attenuation of the ~~·~~~l.od.•• 
by the U. s, lavy in Culebra, d .. ,.,~,., •• ,., 
d like to add the tollollinl ooaa~~~ 

ople ot Culebra ie expeotinl a 
oded ordnance and anY ocher aate 
rdoua to the pub lio. 1"hie b ba••*4 
r:-obha wa• created by the lfavY 

ld not be left holdlftl the bac. 0 
baeed in not knowinl the tact• 

a cocplete cleanup. 

t1v1 alternative• that applied 
aed on a apeo1t1o rat1ona1e. fh 
altlrnat1vea are applied on a 
n• on a lon1 t•~• baeie? lbr axiL~ 

lied to the Morthveat Peninau 
tne public? llill 1t evn bt olalllll4td 

lett Culebra ve have been banned 
Vildlite Service and tile Dopar 
thl basia that they are 'ry1nl 

the lndan••r•d epeciee. Yoy •~• 
to keep the pu~llo out or thoae 

We do ~ot think tha the land uee rationale or t he 

.. .. 
• 

a datereininC tac t o on ••ather the uneXPloded erdn&n.bi:::::fii1 
removed or not, vit out the people ot C~lebra ,.t 
In return. RiSht no the Fieh and Wildltte 6erv1oa 
the Hun,cipalitY'I ttort in CattinC jutiadiotion 
Havy Obaervatlon Po t. Right nov, the !ilh and Wildl 
ie hamperinl our at orta to br1n8 a water pipeline 
taland, that vould ,rinc lite to a th1ratY populat 

The tact la that th~ people ot Culebra il bel~ held ~~,·~~·eJ 
t I! LZ09 ttt t~t ~ • o• . o:Zl ! OS•OE-9 ! 

!It : 
jlt" ,: 
i I : J . 

• 0 0 

I q· • 
I :· . 

0 

~I!! 1: . 

'* I ' 

I 
I 
I 
' 
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the iiDh and Wildli 
ReDou~oes. Any addi 
arowth and d•••lope 
that we tor•••• tloa 
people . 

tllen have been 
operation&, tor ve 
raetr1otione in ord 
and fauna . We alao 
habitata . But ve al 
Mavr triad to cat u 
on our natural raao 

• Service and the De~artae~ of M 
ional reatrictiona will dertnitel 
nt ot the touri•~ induetr~. the o 
oan pro~ide joba and aeourit~ to 

•' 

• II 

:I 

~~=.~ i lY inclu~ 
our 

lh aoo1d•nLv ln Culabra related t !nawal 
o be ln 110,ny ••V reluctant t.o aooa 
r to aave livea and even the end •red fl 
ike to oonDerve and praaer¥~ our nd and 
o ce•• to the brink of extinctio than tbt 
ott thia 1aiand . Rilht nov, •• 7 Uepen 

!'Caa vhich va t.rauute varY IIUOh.· 

1t the racouendati na in thh npoc-t an finally at led, 1 ·· 
be lieve that conaid rations ehould be taken in aanne ~hat a 
ooeplete o l••n•up e ba fo c-eaean tor: the future . tn !•n•y•t 
year• nobody hal be n killed or aaiaed beoauae of th raian~· 
altuation . It a ooe l a t e c1aan-up 1• not in an~ody' lana b 
t.he eo nay ia not av Hable, then we o11•ht to lloeep pl 111 t'*'' 
'' Rilu i an roulette", llntii aoaaono doea ••t. killed or iald. 

1 •• anolo•ing an a tiole publhhad in th• Cul'tlbra C llnd6r,· 
1 

looal bilLnf\lal eon hly "nawahttar", 'llhich vill pro blY '"" 
yvu a batt.ar in stan or what ha• b .. n -.:he eitgation. • 

Cordlally yovre, 

Juan J , Roaero 
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011/27/1 1 liCI: J? 

Tile ·op·· 
a, : .Juan aoaaro 

'tlte )'luinco Penineu a eatends 
to Kollnoe Point . It had been 
airplanes troa t he t 1r~iee up 

troa the 
boabardad 
and unt.U 

beau~*-ful 
and •lt•llttd 
197~ when 

loft Culebra , 

The ahe111nc &nd 
Observation Poet on 
vhen the alla lla and 
that wou l d be ee t o 
the sand, and on t 
would fall on othe 
miraculously no one 

It uaa not that w 
aircraft carrier 
Observat ion Poet 
officers . Lucki LY 
frequently via1ted 
accident . 

boab1na run• ••r• controlled 
op or t 1aa1nao Point and it 
oaba exploded on the t&tlat e, 
tire when ~lilY wore drrJ ~n ~h• 
••• · Many • tiaaa a atrapad 

areas and aprated tr ... anta in 
var diad or act nurt. 

in Apr il 19•8 when 
rawa dropped t vo 
ovinf it up tb piac .. 
ne or the oulebrana that uaed 
he Obaerva tion Post cot hort 

"OP" 11 it beoue The "Obaarvation 
oulabrana , baoaa• a 
lt &lao bacaae a p 
uhoa peraiaeion had 
done in Culabra ra 
whara other na•al 
that looked a rtar t 

o .. on naae ae fla•enoo, Va~un 
arn&lbtio eyabol. A 1)'11tlel or 
o ukld tot avarythin.a . l"erfC 

ol•e4 .round the OP and around 
acUities edatecS and ehau 
a navy ~rupwcLies uead to live. 

-
I .. 
·I 
I ., 

To 10 to the beao 
aaneuvars had etopp 
behind the HayY ·a 
au&u or til& "ahoo 
vera poattd 1n stra 
and deperturea of I 
all, the lite ot th 
uae very little t 
ollara• in Culebra . 

a t Bla•inao people llad . to wa1~~ ur .. tt1 
d. aak peraiaelon to 10 to the be II gr 10•1~.t 
aok. To 10 tiahinc. the flellera had 

A b1C party was t h 
celebrate the Hevy ' 
rroa the OP. At 1& 
oulabrene . The Ma 
an~tnnae , the r adio 
tn soaa other pl ace 

Little by little t 
vae left . The toil 
jus t to be aaaahad 
other aet a l a vera 
tha~ d id not have 
thla acts or vanda 

lnf daya· and the notioea to ~he~leo-la 
acio pl&oea on the lal-"d · Ivan a 
ips and airorart ••• oonttollad b the 
eulabran2 uaa ~ontroi1ed froa t OP. ~•W.• 

at could be oone about it. The •Yr ·~~il~ 

own on Flaa inco a.aoh on Ootobar 
departure rroa Culobr&. Wo one 

t the U~ uaa not oontro11~nc the 
diaaantlod the po••~ caner 

end all or the aqu l paan t that oo 
The OP uat abandoned. 

• vandah bacan ateaUnr 
ta and vaan baein• were 
&1&1nat the r loor . 1'h.e &1.-nioajl. wi .. tu,. 
akan out t.o be aold , and wn:a"'''"" 
np v&lQI ••• plainl? deet toYICI . 
ha were vieioue and atllpicl , a&l,lll 

q • t 1, 7,0q ~~ ~ 7,t~ ~ t 7. • 7.l ! q~-ftt-0 ! 
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no other 
~•al1&ed the •alua t 
and tho ~ulabrane. 

~o ••t evan vith the lavy. M 
at thla propeJty a1Jht have . had 

To try to aake •uu~ hat had bean Dada uron• f~r for ~ 
a1raaaant wae as4a b tween tha Governaent of Pa•rto ~ qo 
Departaent or Inte o r t o dl~L~v and ~urn over th 1 l.ad 
belona to the Javy n auoh a way and in • aaaner t lt 
protected troa oontrollad and axce111va ve 
Conaarvation and pr aarvaUon wall t ba only thin• til •llt 
the aoaent . lot inl waa ever llven to the c eb.ana 
coapaneet1on Jivan r havlnc baan forao~tan and ab oned • 
t he ba&inn1na or th oantury . 

froa a total of 
retained 778 &ore• 
Uoverneant of Puart 
~•cr•at lonal and o 
the Oapartaant of 
ova~ by aqoat~•r• • 
know what to do ab 
ho~11n• de9&lopeen 
Oovarnaant or Puer 
Oava~naant that had 
p~ iu•• · 

Til• Ma.y retained 
toraar Obaervation 
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OPllM LBT'I'RR 
P. 0. Dox 1!!9 

<:u hbra. P. R. 0077:l-0111Q 

Ancuat 24, 1996 

r.t.. Col. 0/les.t•~ 0 . P•1v1 at 
Oeputy Dietrio~ Bncineer Cor the Antilles 
US Ar•r Corpe of Bnclnaer• 
400 Fernanda& Junco• 
San Juan, P. R. 00901•3.2~11 

O••~ K". rovh~• 

j / 

Reterenoe ia aade to the !ncinee~inl Evaluation and cJ.~ Aaa 
atudi•• ••de on the poaaible reaoval and/or riek atte1Ultioa 
the unexploded ordnance lett behind by the U. s . M~vY ~ Cul 
•• 41ecuaeed on July ~0, 1»88. 

We, the people ot Culebra, expect a oo~lvte r•~ .. l ~t~•ll 
uneaplode~ ordn~ee and any olher Bateriel ooneidared t be 
haaardoua to the publiq . Thie is baaed on the oontentto that 
probl•• vaa oreated by the Pederal ~overnaont and not .b~ ue. 
o~ber vorda, if the Pederal Uovernaent (U. S. •av,) o••ae•c ~ 
problem, it ia ~~· led•r•l Governaen~·a reapona1b11i~~ ~o ole 
"' tho •••• · I 

•• the un.deralcned, o1t1&ana and rea1denta of C:Wlebre~ l.ea...& 
that ael'iou• eoneideration be •ivan to & ooaplete 1'8& •'-1 of 
unexploded or batardou» ••~•rial froa the lalend at C 18bra. 
Should thia not: bt poaaib1e on • short ter• bUlla, thtln the 
peo~lo of Cuiebra abould be auarant:eed and aasured Lh•t· a 
oo•p1•~• tetfto.,.l wilt be "Dade in t.he n•ar tutuce. 
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Auguae 26, 1!1'6 

U.s. Army Corps of Eogineere 
Aneillea Area Office 
Attn: ll. Col6o 
40 o Fernando Juncos Ave. 
Son ~an, P~erto Rico 00901-3299 

Dear sir: 

1 appreciate tbi• opportunity to make comments on the !ngineering 
Evaluation alld Coat Analysia prepared by your J)epart.ntent in 
regard to mUDiciona and exploaivea that re~ on the ialand of 
Culebra . In JUly of 1972 the o.s. Navy declared exceaa iu land 
(Bxceae Notices z-H-PR-472 and lN-PR- 472-A) co rbe Cenoral 
Service Adminiatration. The Municipal Govor~ent end tho people 
of Culebra have eince asked that theee laoda be cleared ot 
exploe~vee for tho enjoyment of all. 

A Reeolution by the Senate Committee on Interior and Insular 
Affaire of June 16, 1971 reaultect in a etudy entitled "Culobra: 
A Plan tor COAaervation end Dovelop•ent• commonly reterred to •• 
tbo •Joint R~rt·; vhicb vu completed in October of 1973 e.nd a 
doClmlent titled •rinel EnvirolUllentel Iasp•ct Stetelllent• propared 
in 19811 aet agreement.c on l>aat land uaa. 'J'be agreeJDont 
transferred 776 aere. to l"iah end Wildlife Se.rvice, deeded 262 
acres on CUlebrita 1:0 the Govenuunt of Puerto Rico (with 
reatrictione) and deeded 9)6 aoree of exceaa Navy land to the 
People o1 Puerto Rico to be ueed for public recreation. 

The community hat vai~ed almos t 100 yeara in vain with the hope 
that their rightful heritage be returned. WDen cne speniah 
Covernmant colonilad the iale.nd in 1897 they set aaide tboaa land 
ae green araa. vnere no traaa vera to be cut, thie vee neceeaary 
eo aa to attract rainfall; wildlife could proapar and left open 
public land for everyone (ue Arobivo Ceneral de P.P.. , rondo: 
Obr .. Pdbllcu1 Leg. B, lll(p. 3?. AJ!o 1879). 

Culebra turnecl-out to be of cignitieant atratelgical ~rtance 
in the clefenM of the Pan&~~~& canal it vee the 1110at e .. terly 
property in tbe o.s. until 1917 vhen the u.s. Virgin leland vbere 
acquired. Sb.ipa could intervene againat the thereat ot the 
Ce1"1114nt eo Japa.nua •• early aa 1906, tbat•s when landa vera 
tranaterred to the Department of Dofenee. In the 1930'• deep 
port baaea v~e aetup on the other ialanda and Culabra vaa only 
ueod for vunoery practice until 1975. 

• 

• 

• 



~er· ,-~o au• , ., , r• . . 

These exceu lt.nde are the •ecological wonder• of the islond . 
Where u:.ceptionally beautiful landscape, !iah, birds, plants and 
humane all lived together and each was an integral part of each 
other . Today the recommendations made by your Department is tbat 
theae lands are highly conteminat£d with explosives that 
inetitutional controls, that mean. fenced-off, be imposed on most 
of the lande. Only a amall portion of Fl~U~~enco llellch, 0011-1, 
w.bicb in its .,at p«rt bas alread}' been cleared, was reco111111ended 
tor clearance for use. 'l'he only other area to be cleared is 
cerro 8alc6n, ooo- 3, which is pdnte proparty and where no tiXOs 
were found . Of the 2,227 acres declared exceaa only leaa than 
200 r...,ain opeD to CV.lebrana, of tollioll 155 were bought by the 
Munio.ipality, 19 are the airport and a fev on Flamenco Beach. 

The report prepared by tbe corps ot Engineers is vieibly 
intluenced by another federal ageacy. It disrespectfully taints 
CUlebrana as egg-poachers and destroyers of natura. In the 
P.!.I.s. agreeaant eigned by the Dep~ent of tbe Interior and 
the government of P.~ .• apecifically on page 12, clearly states 
that land.l under PWS vare to rema.iD cloeed until the ordno.cea 
were removed. Tod&y the Corps will only try to have the 
aeaign=ent of 1110niea (3.3 mi.lUons) allotted to fence-off tbeae 
lan.da even more from CV.lebrans and the world. 

The only petiti.on by tbe Mwlicipal Govern~t~ent, which ie included 
in the report, requeat that «ll ordnancea both on land OJid sea be 
removed ae soon aa possible. This request by the Mayor Spoako 
for J~e, my faaily and all C\1lebrau that share a co-=on purpose 
and have lived. on the island for mre the just a fev years. We 
sincerely hope the Corps will do e9ery thing in ita power to undo 
• vronq, that 1110ney will aoon )>e found and our lands 
decontaalinated. 

Cordially yours, 

/-44 
CArmen Georgina ~n~4lez 
80:1: 615 
cu.lebra, P .a. 

•• • 
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U'IADO U8AI A$0ClADO 0& ""!ltTO AI CO 

G081ERN0 MUNICIPAL DE CULESRA 
O~ICINA ot Eco-l'yc I smo 

~AAT.o.OO 180 
CUL.EaJV.. I'VEATO RICO 00775 

TO.. '7424511 

27 de agosto de 1996 

Hon. Teniente Coronel Chester Pawler 
CUerpo de Ingenieros del Ej~rcito 
de los Estados Unidos de America 
400 Pern~des Juncos 
San Juan, Puerto Rico 

Estimado Teniente Coronel Fowler: 

. . -

Para responder a1 Informe donde solicitan 
Recomendaciones sobre el Proyecto de Limpieza de 
municiones y explosivos a realizar por el cuerpo de 
Ingenieros en Culebra, seftalo lo siguiente: 

N6mero Uno: No oabe otra recomendaci6n sobre la 
descontaminaci6n de auniciones y explosives en Punta 
MoH.no y toda la Isla de Culebra que no sea la 
alternativa nllmero cinco, incluyendo la limpieza y 
remoci6n total de Municiones y cualquier artefacto 
explosive realizando todas las actividades necesarias 
para localizar excavar y remover la totalidad '<ie 
explosives detectados. 

N<imero Doe: La Junta de Residentes de Culel:>ra y el 
Gobierno Municipal, estamos trabajando para convertirnos 
en un Municipio Aut6n0110. Nuestro inter~s y prop6sito es 
que esta regi6n se couvierta en el futuro en una ~rea 
provista de mecanismos para proteger el ambiente. 

• 

• 
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• 0/ CUerpo de Ingenieros 

Ram6n Feliciano 
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Integrar el territorio y sus Recursos Ecol6gicos como 
parte de nuestro potencial de Desarrollo Recreative 
TUristicoo 

Ndmero Tres: Que se 11e devuelva la tierra despojada por 
o,la Marina de los Bstados Unidos de America, a los 
antiguos y legitimos dueiios que fueron deaalojados en el 
l.934, estos tuvieron que a.bandonar el 4rea perdiendo sus 
viviendas y su agricultura, ya que se vieron obligado:s 
todos l.os residentes a la perdida de sus t!tulos de 
propiedad obtenidos desde hacia mas de treinta (30) 
afios. 

Bntiendo que en nuestro Sistema Democratico como versa 
en la constituci6n, no se puede disc:riminar contra 
ning(i.n ciudadano por distintas razones 0 en culebra se 
discrimina continua111ente oontra nuestros ciudadanos por 
las Fuerzas Arlllacias de los Estados tlnidos y otras 
Agencias Pederales, las cuales anteponen el medio 
ambiente a la salud, desaxrollo y progreso de los 
ciudadanos norteounerica.nos que residimos en el 
territorio de Culebra. 

sugiero que se le c:U pensamiento a mi recomendaci6n y si 
es necesario infonnaci6n adicional estoy en su mej or 
dispoaici6n o en la Oficina del Alcalde, Honorable 
Anaatacio Soto Ayala. 

'1;i"' ~~~~~ r...,il'.l/~~:a~ ~ · ..-J 
R: c ano Encaxnaci61l 
Ex .Alcalde y PJ:-esidente de 
Comisi6n de Bco- tur!:nno 
Municipio de CUlebra 
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Pan re$J!Onder a! Informe donde solicltan 
Recomcndaciones sobre el Proyoct de 
Limpic:za de municiones y explosivos a 
realizat por cl Cuerpo de Ingenieros en 
Culebra, senalo lo siguientc: 

Numero Uno: No cabe otra m:omcndacion 
sobre Ia descontaminacion de municiones y 
explosivos en Punta Molino y toda Ia Isla de 
Culebra que no sea Ia altcrnativa numero 
cinco, lncluyendo Ia limpieza y remocion 
tolal de Munici9nes y cualquier altcfacto 
explosive realizando todas las actividades 
necesarias para localiur excavar y remover 
Ia tolalidad de explosivos deledados. 

Numero Dos: La Junta de ResidentcS de 
Culebra y cl Gobiemo Municipal, eswnos 
113bajando para oonvatiroos en un Municipio 
Au.tonomo. Nuestto i.occn:.s y pr:oposiiO es 
qee esta region se convima en cl futuro en 
una area provista de mecanisimos para 
proteger cl ambien.te. Integrar el .tenitoria y 
sus Recunos Ec:ologjcos como parte de 
nuestto potencial de Desarrollo ~tivo 
Turi.stico. 

Numero Tm: Que sese devuelva Ia tierra 
despojada por Ia Marina de los Eslados 
Unidos de America, a los antiguos y 
legitimos duenos que fueron desalojados en 
cl1934, estos ruieron que ~onar el area 
perdit:ndo sus vivialda.s y aancultura, ya que 
se vieron obligados todos los residentes a Ia 
perdida de sus titulos de ptopoedad obtcnidos 
dc:sde bacia mas de ll'Cinla (30) anos. 

Entiendo que en ues.tro Sistema Democ:radco 
como versa en Ia Constiruelon, no se puede 
discrimina.r contra nunbun ciudadano por 
distintas raz.ones. en Culebra se discrimi.na 
continuamentc conta nues.tros ciudadanos por 
las Fuenas Armadas de los Estados Unidos 

In response to report conialning 
recommendations for the Cleanup Project of 
munitions and explosives 10 be carried out by 
the Corps of Engineers in Culebra, I note the 
following: 

Number One: There is no better 
recomendation for the decontamination of 
munitiom and explosives in Punta Molino 
and all of the island of Culebra besides 
number five. This alternative Includes the 
cleanup and total removal of munitions and 
other explosive artifacts, oonsidering all of 
the activities necessary to locate, excavate 
and remove all of the explosives detected. 

Number Two: The Residents Association of 
Culebra and the Municipal Government are 
wodd.ng together to convert to an 
Autonomous Municipality. Our main 
interest and purpose is that this region 
evenNally be converted into a designated 
area for the protect of the environment and to 
integrate the territory and its ecological 
resources as pan of our potential for ruristic 
and recreational devclopmenL 

Number Three: We ask that any land 
confica.ted by the U.S. Navy, be ret:ured to 
the original and legitimate owners who were 
evicted in 1934. These residents had 10 
abandon the area, losing their bomes and 
fanns, as a result of being formed 10 give up 
their titles of ownenhip, which they had held 
for over thirty (30) years. 

I understand !hal in our democratic system, 
as is noted in the oonstitution, there should 
be no discrimination against any citiWI for 
any reason. In Culebra there is continual 
discrimination against our citiuns by the 
Atmc:d Foroes of the United States and other 



• y otrU Agencias Feclenles, las c:uales 
anteponen d medio ambiente a Ia salud, 
desarrollo y progle$0 de los ciudadanos 
norteamericanos que residimos en e1 
terricorio de Culebra. 

Sugicro que sc le de pensamienco a m.i 
recomenda.ci.on y si es nc:cesario infonnacion 
adicional ~ en su mejor disposi.cion o en 
Ia Oficina del Alcalde, Honoxable Anadtacio 
Soco Ayala. 

Fc:dc:tal Agencies. These agencies prefer the 
environment to the health, development and 
progiCSS of the northamerican c:itiuns that 
reside in the territory of Culebra. 

I ask that you consider my recomendation 
and If you need additional information I am 
at your disposal in the Office of the Mayor, 
the Honorable Anasticio So co A )'lla. 
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ISTAOO U8A£ ASOCU.OO 0C l'\ltRTO RICO 

GOBIERNO MUNICIPAL DE CULEBRA 

ORONA IEL .A1.CALOf 

CUI.OitA. PUERTO RICO OOTIS 

28 de agosto de 1996 

Hon. Teniente Coronel Chester Fowler 
Cuerpo de Ingenieros del Bj~rcito 
de los Estados Unidos de America 
400 Fermindez Juncos Ave. 
San JUan, Puerto Rico 

Estimado Teniente Coronel Fowler: 

Hemos estudiado y analizado cuidadosamente el contenido 
sabre el Informe de Evaluaci6n Final referido por el 
CUerpo de Ingenieros de los Bstados Unidos de Am~rica, 
en el cual se IlOS recomiendan cinco (S) alternativas 
relacionadas con las municiones y explosivos encontrados 
en el Territorio de Culebra, para que hagamos nuestros 
comentarios. 

En el informe sometido a nuestra consideraci6n y 
anAlisi.s se exponen cinco (S) alternativas para que 
escojamos una o aquellas que entendamos podian ser de 
beneficio para ambas partes. 

Hemos escogido la numero (Sl por entender que es la 
U1lica que le hace justicia a nuestra gente luego de 
setenta y un aiio (71) de la ~narina estar usando a 
Culebra como targeta de tiro al blanco. 

Reconocemos la importancia que el Gobierno Federal le ha 
dado a este asunto, especificamente en todos y cada uno 
de los lugares que han sido identificados en dicho 
informe. 

• 

• 
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• Hon. Tnte. Coronel Chester Powler 
Alcalde de Culehra 

Las prioridades de remoci6n total de estos artefactos 
para los residentes de CUlehra, son las mismas en todos 
y cada uno de los lugares que se identifican en el 
info:rme donde acuden cientos de personas en busca de paz 
y esparcimiento. 

Habremos de aceptar la nfuEro cinco (5) como '11nica 
alternativa , por entender que la Constituci6n del 
Congreso de los Estados Unidos de America, le garantiza 
a todos sus ciudadanos el clerecho de disfrutar de su 
vida y su bienestar social, los residentes de Culebra 
tenemos ese derecho como ciudadanos de esa gran naci6n. 

Sabemos que la eliminaci6n de todo artefacto explosive 
es un proyecto costos o, pero no hay peor gesti6n que la 
que no se hace. 

Les agradezco su interes asi como de todo y cada uno de 
su personal que de una forma u otra se han interesado en 
este asuoto en beneficia de ambas partes . 

Con gracias anticipadas por la atenci6n que pueda 
ofrecer.nos en este aspecto tan necesario para nuestro 
pueblo, quedo. 

r. o 
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Hemos estudiado y anal.iz:ado cuidad0$amente 
el oontenido sabre el Informe de EvaJuadon 
Final fderido por e1 Cuerpo de Ingenieros de 
los Estados Unidos de America, en el cual se 
nos recomiendan cinoo (5) altemativas 
n:lacionadas con las municiones y explosivos 
enoorurados en el Territorio de Culcbra, para 
hagamos nuesltOS comenwios. 

En el informe sometido a nuestra 
eonsideracion y anaJ.isU se exponcn cinco (5) 
alt.emalivas para que escojamO$ una o 
aquellas que entendamos podian ser de 
beneficia para ambas partes. 

Hemos escogido la numero (S) por entender 
que es Ia unica que le haec justicia a nuestta 
gente luego de setcnta y un ano (71) de Ia 
marina estar 111a11do a Culebra como targetl 
de tiro a1 bla.nco. 

R.cconocemos Ia importancia que el Gobiemo 
Gedenl lc ha dado a este asunto, 
sespeeificamente en todos y c:ada uno de los 
lugares que an side identific:ados en dicho 
inorme. 

Las prioridades de remocion total de estos 
a.rttfactos para los residenred de Culcbra, ~n 
las mismas en t.odos y cada uno de los 
lugares que se idcntifican en el informe 
dende ao::udcn c:icnt.c>s de personcs en bu~ de 
paz y espan:imiento. 

Habremos de aceptar Ia numero cinco (S) 
como uniea altemativa, per entender que Ia 
Constitucion del Congreso de los Estados 
Unidos de America, le garantiza a totos sus 
ciudadanos d deRcho de disfrutar de su vida 
y su bienestar social, los residetltes de 
Culebra tenemos esc dc:tec;ho oomo 
ciudadanos de esa gtan nacion. 

We have carefully srudied and analyzed the 
contents concerning the Information of Final 
Evaluation referred by the U.S. (Army) 
Corps of Engineers, in which they 
recommend to us live (S) alternatives 
ooncemcd with the munitions and explosives 
encountered in the Territory of Culebra, 
about which we are commenting. 

In the report sumbitted for our consideration 
and anaJysls we are given five (S) 
allmlalives in older to chose at least one tlw 
oould be of benifit to everyone. 

We have chosen number five (5) because we 
understand what is the only one which does 
justice to our people, after seventy one (71) 
years of the navy using Culebra for target 
practice. 

We recocognize the impoi"Wlce that the 
Federal Government has placed on this 
subject, specifically in each and every of the 
locations that have been identified in this 
report. 

The priorities set for the total removal of 
these artifacts for th.e residents of Culebra, 
have been the same in each and every one of 
the loactions that have been identified in the 
report. These loeadon3 are fTcquc:nted by 
b~ of people who come to in search of 
peace and relaxation. 

We shall 8CI:ept number five (5) as the only 
alternative. It i.s understood in the 
Constitution of the Congress of the Unired 
Stales of America, which guarantees to all of 
its citizens the right to happines of their life 
and social well being, that the residents of 
Culebra have this right as eitiz.ens of this 
great nation. 



• Sabemos que la eliminacion de todo artdacto 
expl0$ivo cs un proyeao oo.stoso, pero no 
hay peor g$on que Ia que no se baa:. 

Les agradezco su int.ereS asi como de todo y 
cada uno de su penonal que de una forma u 
otra se han inr.eresado en este asunto en 
beneficio de ambu parltS. 

Con gracias anticipadas por Ia atencion que 
pucda ofm:ernos en ests a.dpecto tan 

necesario pan nuestro pueble, quedo. 

We know thai the diminali.on of all explosive 
artifacU is an experuive project. but there is 
no wone measure than to do nothing. 

We appreciate your interest as well as each 
and every one of your staff that in one form 
or another have been involved in this maae:r 
of benefit to everyone. 

We thank you in anticipated for the 
considration given us in this aspect that is so 
important for our people. 
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''<.'11...,. It oow a S)'r"bol of a-~ ill lhf lllrvre, qatjqllal ;it 
wJUcb afltcu tl~ amwonwealllt, will IIIII 1.- made untll. viewt ( ~ 
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betwom U.. l'ede181 snvcmmenllllll !be corrmonwmhh. 

TlU- rwl.tionablp ,.;n m:opil.e the ncedJ MS.--..-ofthe 
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:-ce. los cmpkoa a ic>A. T..ruos am. noeouu• ~ elt-i9U que~ 
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ncjot IUDbimlc. INc! lillie ellncmJm 7 ayuda a 1111 d 1 u rollo plenlficedo CIOII10 -
...,.tram..' pen ll\lall1!juwntllll . Dereei)O que •no• b& trOIICbldo eft beDef'ic!o d• lfi 
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August 29, 1996 

Como usted $8be nuestra isla ha sido 
uri!!z:ada porIa Marina de los E.U., desde el 
1902 periodica.mente como un juego de 
gueaa y tambien se utilizo para ejen:icios de 
tiro al blanco desde e1 1936. 

Hemos t.olerado estos ejercicios por elinteres 
de Ia Defensa Nacional ya que como como 
cuidadanos american<» entcndemos y 
compartimos las mismas obligaciones que 
lieneo otroll eiudadanos en sus respectiva.s 
comunidades para el enaenamiento de 
nuestns fuenas militates. 

en Ia isla de CulebJllS nos sentimos muy 
orgullos<» de baber prarticipado aclivamente 
en belleficlo de la seguridad nacional de 
todos los cludadanos americanos, no 
irnponand<n su origin o lup.r de residencia. 

Hoy diccioc:ho anos despues de nosotros 
haber cumpUdo ouestra mision como 
comunidad nos eoncontramos que parte del 
a.cuetdo tomado en 1978 no ba sido 
completado. ya que para verguenza de todos 
los ciudadanoJ americanos todavla no se ban 
dccontamina.do lad costas de nuestra isla 
bonita que sirvieron como blancos de tiro a 
Ia Marina de E. U. 

. . . quote in english from Senator Henry 
Ja.cbon ... 

Los raidenta de Ia isla de Culebra merecen, 
al?&ua que los residenres de otras 
comunidales, aspriar lo que nuestro 
Presidente BW Clinton llama d • American 
Dream• que noes otra cosa que d detc:cho 
eonstitucional a una mejor calictad de vida. 

• . • quote in english from Sawor Henry 
Jackson ••• 

As you la\ow, our island has been utilized 
periodi"'llY by tllc U.S. Navy since 1902 for 
war games and also has been utilized for 
target practice exeteises since 1936. 

We have tolerated tllese exercises in tlle 
in~etest of national defense. As 
nortlwnesican citizens we tmderstand !hat we 
share the same obligations that otller citi~s 
bilve in tlldr respective communities for !he 
training of our millwy foxt:e.S. 

On the island of Culebra we feel very proud 
to have activdy participarr.d for tlle benefit of 
na.liooa1 security of alllhe american citizens, 
reguardless of lhdr orgin or place of 
residence. 

Today, eighteen years after our mission ha.s 
been completed, we f111d that part of our 
agRement made in 1978 has not been 
fulfiUcd. To the emparresment of all 
American citim~s, !he coasts of our beautiful 
island, which have served as target practice 
for the U.S. Navy, have still not been 
decontaminatod. 

.. .. quote in english from Senator Henry 
Jack!on ... 

The residents of the island of CUlebra 
deserve !he same as the residents of other 
communities. To aspile to what pteSident 
Bill Clinton c:alls lhe • American Dream" 
which is nothing else than our consitutional 
right for a better quality of life. 

.. .. quote in english from Sena.tor Henry 
Jackson ... 
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En cstos momentos Culebra alravicza por 
unos de sus anos mas dificiles ante los 
efectos causados, no colo por los huracanes, 
sino tambien por deeisiones tomadas por 
disdnw ~&cncias federal~ y es1atal~ que 
aonchan nuesao detteho a dcsarrollamos 
como pueble presentadeas al pueble de los 
E. U. a 1raves del Congreso de los E. U. 

Si verdadetamente quisieramos hacerle 
justieia a este pueblo despues del sacrificia 
por oual fue somctido, existiria una SCJtta (6) 
altemativa, Ia numcro 6 que reeogeria Ia 
numero cinc:o (5) mas orearl.a una afirmacion 
al compromise del gobicmo Fcdcral del 1978 
a1 derecbo del pueble de Cu!bra a una mcjor 
oportunidad a un bu.en trabajo y disfruW' de 
un aspiramos para nueslra juventud. 
Derecho que se nos ha tronchado en 
beneficia de Ia Seguridad Nacional. 

Espero que esu iniciativa sea el eomicnz.o de 
una nueva actitud por parte de toda.s las 
~&encias Federales y Estatlles para el 
beneficia de nueslra juventud y una mejor 
ealidad de vida que todos toes ciudadanos 
americans merecemos. 

Nuesua asociaoion ha acepwlo 
responsablemente el re10 que se nos ha 
brindado de proveer los emplcos necesarios 
que nuestn juventud reclama, pero para 
poder log;rado nec:esitamos aceiones posilivu 
que nos pennltan hacerlo a 1raves del 
ecoturismo. 

Currently Culebra is going through its most 
difficult years as a result of all the effects 
caused, not only by hurricanes, but also the 
decisions made by distant state and federal 
agencies denying us our rights to develop as 
a community and to create necessary 
employment. We have before us five 
alternatives that will be presented to the 
citizens of the United Stated through the 
U.S. Congress. 

If we truly wish to maJce justice to our 
citizens after the sacrifice they were 
submitted to, there would exist a sixth 
alternative. Number 6 would follow in the 
steps of number five (5) amd it would 
confum the commitment made by the 
Federal government in 1978 to the right of 
the citiu:ns of Culebra 10 a beW:r opportunity 
for a good job and 10 enjoy a clean 
environment. Through the incentive and 
help of a planned development like we all 
aspire for our youth. This tight of oun has 
been trampled for the benefit of national 
security. 

I hop& !hal this initia.tive may be the begining 
of a new attitude on the part of all the 
Federal and state agencies for the benefit of 
our youth and a better quality of life that all 
american citizens deserve. 

Our association has responsibly accepted the 
thallenge !hal has been offeml us 10 provide 
!he necess•ry employment that our youth 
demand. But in order to be able to achieve 
this we need positive action that will pennit 
us to malce it happen through ecotourism. 
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ATTC"IoltiG~ o..-

Design Management 
Group 

DEPARTMENT OF T HE ARMY 
H U N TSVIL.L.& OI VtStON , CO,.PS OF ENO!NEe flS 

P . O . BO X 1800 

HUNTSYILL.S:. ALA BAMA 3$807 . .. 301 

October 29, 1996 

SUBJECT: Incorporation of Public Comment s into Final Engineering 
Evaluation and Cost An.alyeis (EECAl Report on Contract 
DACA87-92-0-00l8, Delivery Order 27, for CUlebra PUerto Rico 

Mr . Mar k Bagel 
Environmental Science and Engineering 
P.O. Sox 1703 
Gainsville, Florida 32602- 1?03 

Dear Mr. Bagel : 

Due to Hurricane Hortense the finalization of subjec~ report 
has been delayed. We now have all comment~ from the public and 
local agencies . There will be changes in alternatives 
recommended per discussions wi th LTC Fowler and yourself. The 
following recommendations should be made to the final report with 
the Act ion Memorandum reflecti ng the s ame: 

0001-Flamenco Beach:-
0002-Northwest Peninsula:-
0003 -Cerro Balcon:
OOU4-lsla CUlebrita: 
OOOS-Other Surroundi~g Caya:-

Clearance for Use. 
Clearance for Use. 
Clearance !or Use. 
Surtace Clearance, 
surface Clearance. 

$1,536,000 
$2. 9H, 880 
s 297,740 
s 6?8,400 
$ 315.160 

Please provi de one final copy of the repor t to this office 
for back check prior to reproduction of all final reports. Also 
provide the draf t Action Memorandum per the above changes. 

If you believe certain comments i ncluded herein constitute a 
change to your contrac t , do not proceed with performance . 
Instead, formally notify me of the basis of your position and 
await instructions. I may (1) confi~ that it is a change, 
direct the mode of further performance, and plan for it:s funding; 
(21 countermand the alleged change; or (3) notify you that no 
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change is considered co have occurred . 
performance withouc firsc notifying me 
at your own risk. 

Proceeding witll 
of your position will be 

If you have any questions, please contact Mr. Roland Bel ew ae 
commercial 205- 895-1553. 

Copies Furnished : 

Sincerely , 

~~ 
Lynda Bonds 
Contracting Officer 

Commander, U.S. Army Division, South Atlantic, ATTN: CESAD-PM- H 
(Ma . Sharon Ernst), 77 Forsyth St . At l anta, GA 30335·6801 

Commander, U.S. Army Engineer District, Jacksonville, ATTN: 
CESAJ-DP-1 (Mr. Robert Bridgers ), P.O. Box 4 970, Jacksonville, 
FL 32232·0019 

Commander, U.S. Army Corps of Engineer, Antilles Area Office 
ATTN : CESAJ ·DE (LTC Chester Fowler) , 400 Fernandez Junco 
Avenue, San Juan, Puerto Rico 00901-3299 
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